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Hacrosimme HOpPMBI — paclpoCTpaHSIOTCS Ha MPOSKTHpoBaHWE (YHIAMEHTOB MAIIMH C
TUHAMAYECKHMH Harpy3KaMH, B TOM YHCIIe (PYHIAMEHTOB: MAIIMH C BPAIIAOIIIMICS YacTIMH, MAaIlTuH
C KPUBOIIUITHO-IIATYHHBIMH MEXaHU3MaMH, KYy3HEYHBIX MOJIOTOB, (DOPMOBOYHBIX MAIIHH IS
JIUTEHHOTO MPOW3BOJCTBA, (OPMOBOYHBIX MAIIUH ISl TPOM3BOJACTBA COOPHOTO XKele300eToHa,
KOIIPOBOT0 000pyIoBaHUs OOWHBIX IUIONIAI0K, APOOMIEHOTO, MPOKATHOTO, TPECCOBOI0 000PYIOBAHUS,
MEJIbHUYHBIX YCTaHOBOK, METAJUIOPEKYIINX CTAHKOB M BPAILlAIOIINX MEeYeH.

DyHIaMEHTOB MAalllMH C JMHAMHUYECKMMM Harpy3kamu, IpeJHa3HaueHbl ISl CTPOUTENbCTBA B
paiioHax CcO CIOXHBIMM HHXXEHEPHO-T€OJIOTHYECKUMH YCJIOBHUSIMH, B CEUCMHUYECKUX paloHaX, Ha
moipadaTbIBaeMbIX TEPPUTOPHAX, HA TPEANPHUATUAK C CHCTEMATHICCKHM BO3/ICHCTBHEM MOBBIIICHHBIX
(Ooee SOOC) TEXHOJIOTHYECKUX TEMIIEpaTyp, arpecCHBHBIX Cpell W B IPYTUX OCOOBIX YCIIOBHSX,
CJIeIyeT MPOSKTUPOBATh C YIETOM TPEOOBAaHUI COOTBETCTBYIOIINX HOPMATHBHBIX JTOKYMCHTOB.

1. OB E MMOJIOKEHUA

NCXOOHBIE TAHHBIE
JJIA ITIPOEKTUPOBAHUA ®YHIAMEHTOB

1.1. B cocTaB MCXOTHBIX AAaHHBIX IS MPOEKTUPOBAHMUA (YHAAMEHTOB MAIINH C JHHAMHUYECKUMHU
Harpy3KaMH JOJDKHBI BXOJTUTH !

TEXHUYECKasg XapakTepUCTHKa MAIIWHBl (HAaUMEHOBAaHME, THII, YUCIO OOOPOTOB B MHHYTY,
MOIITHOCTH, OOIIas mMacca M Macca IBIKYIIUXCS dYacTed, KMHEeMaTHYeckas cxema O0OpyIOBaHHUS C
MIPUBS3KON ABMKYIIMXCSI MACC, CKOPOCTh yIapsIONINX JYacTel  T.11.);

JIaHHBIE O 3HAYEHUAX, MECTaxX MPUIOKEHUS U HalpaBIICHUSX IEHUCTBHA CTAaTUYECKHX HATrpy30K, a
TaKke 00 aMIUIMTyZAax, dacrtorax, (paszax, 3aKkoHe M3MEHEHHS BO BPEMEHM, MECTaX HpPUIIOKEHUS U
HAMpaBJIEHUSAX AEUCTBHSA IMHAMMYECKHX HArpy30K B PEeKHMME HOPMAaJbHOM JKCIIyaTallud, a TaKXKe B
aBapUHMHBIX PEXHMMax, B TOM YHCJIE Harpy3oK, NEWCTBYIOIIMX Ha (DyHIaMEHTHBIE OOJTHI: pa3Mepbl
IUTONIAJIOK TIepejadyl Harpy3oK; CBEJJCHUS O HAIMYNH 3aBOJICKON BUOPON3O0JISIIIMY Y MAIIMH C YKa3aHUEM
JMHAMHYECKUX HAarpy3o0K, epeaaBacMbIX Ha QyHIaMEHTHI C yUE€TOM 3TOH BUOPOHU3OIIAIHH;



JAaHHBIE O TIPENEeNbHBIX 3HAUYCHUAX nedopmanuii GyHIAMEHTOB M WX OCHOBAaHWH (Ocaaka, KpeH,
nporu® ¢GyHIaMEHTa W €ro 3JEMEHTOB, aMIUTUTyJda KojeOaHWd W NIp.), €CIU TaKue OTpaHuICHHS
BBI3BIBAIOTCS] YCIOBHSIMHA TEXHOJIOTHMH HPOHW3BOJCTBA, paOOTHl MAIIMHBI WM PSIOM PACIOJIOKCHHOTO
BBICOKOTOYHOTO W YYBCTBHUTEIILHOTO K BHOpaiusM o0OpyZOBaHUs, TpPeOOBaHMS 110 OTPaHUYEHHIO
B3aMMHBIX JIe(OPMALUil OTICIBHBIX YACTCH MAIIUHEI;

JlaHHBIE 00 YCJIOBHSX pa3MelleHus] MaluuHbl (00opynoBaHMs) Ha (yHIaMEHTaxX.: OTAEIbHBIC
(dyHIaMEHTHI TI0/1 KaXXIYI0 MalluHy (arperaTr) WM rpyNIoBas WX yCTaHOBKa Ha oOuieM (yHAaMeHTe;
JITaHHBIE O XapaKTEPUCTHKAX OTIOPHBIX IUIUT (paM) arpernpoBaHHOr0 000pYIOBaHMS, JAHHBIE O TUIIE UX
COeMHEHUS ¢ PYHIaMEHTOM,;

YepTeku radapuToB (pyHIaMEeHTa B Ipenenax pacloiIoKEeHNs MAaIlIWHBI, 3JIEMEHTOB ¢ KPEIUICHHS, a
TakXKe BCIIOMOTATEIbHOTO 00OPYIOBAaHUS M KOMMYHHUKAIMHA C YKa3aHHEM PACIOIOXKEHUS U PasMepoB
BBICMOK, KaHAJIOB U OTBEPCTHH, Pa3MEpPOB IOMIUBKU U IIP., YEPTEKHU PACIIONOKEHUS (HYHIAMEHTHBIX
0ONITOB ¢ yKa3aHWEM HX THIA U AHAMETpa, 3aKJIQTHbIX JeTaiel, 000pTOBOK H T.II.;

JlaHHBIE O TIPUBS3KE MPOSKTHPYEeMOro (yHAaMeHTa K KOHCTPYKIHSAM 30aHHA (COOpYKEHHUs), B
YacTHOCTH, K €ro (pyHIaMeHTaM, TaHHbIEe 00 0COOEHHOCTIX 3MaHMs (COOPYKEHHUs), B TOM YHCJIE O BUAC
U pacIojoKEHUH UMEIOIIErocsi B HeM 000pY/I0BaHUsI 1 KOMMYHHKAIHH

JIaHHBIE 00 MH)XEHEPHO-TCOJIOTHYECKHX YCIIOBUIX y4acTKa CTPOUTENLCTBA M (PU3NKO-MEXaHUIECKUX
CBOWCTBaX TPYHTOB OCHOBAaHHWSI Ha TIyOWHY CXKMMaeMO#l TOJIIH, ONpPEAEIIeMOH B COOTBETCTBUHU C
tpeboBanusimu CHull 2.02.01-83; naHHBIE 0 XapaKTepUCTHKaxX BHOPOIOI3YYECTH I'PYHTOB B CIIydasx
orpaHuyeHus aepopmanuii GyHIaMeHTa; JaHHble 0 KOd(QUIMEeHTaX )KECTKOCTH TPYHTOB OCHOBAHHH U
HecyIel crnocoOHOCTH CBail MPH CTaTHYECKUX U JUHAMHYECKUX Harpy3Kax;

crenranbHbIe TPeOOBaHUS K 3aIuTe PyHAaMEHTa U er0 MPHSIMKOB OT MOJ3EMHBIX BOJ, BO3CHCTBUS
arpeCCUBHBIX Cpell M MPOMBIIUICHHBIX CTOKOB, TEMIIEPATYPHBIX BO3CHCTBUH;

JAaHHBIE 00 WCIIOB30BaHUH MAIINH BO BpeMEHH I (YHIAMECHTOB, CTPOSIIIXCS HA BETHOMEP3IIBIX
TpYHTaXx.

KpoMe mepednciieHHBIX BBIIE JaHHBIX, B COOTBETCTBYIOIIMX  pa3/elax  IPUBEACHBI
JONOJHUTEIIbHBIC UCXOAHBIC JAHHBIC IJIA MIPOCKTUPOBAHMA, BBITCKAIOMINE U3 CHeHI/I(bI/IKI/I KaXa0ro sByuaa
MalluH.

Buecenbl YTBep K/1€HbI IOCTAHOBICHUEM Cpox BBeZieHUS B
BHUUOCII um. 'epceBanoBa T'ocynapcTBenHoro neiicrue 1 uroins
T'occrpost CCCP CTPOUTENBHOTO KOMUTETA 1988r.
CCCP or 16 okts6ps 1987 1.
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OBIIIME TPEBOBAHUMA K ITPOEKTUPOBAHUIO ®YHIAMEHTOB

1.2. ®yHaaMeHThl MAlllUH C JIUHAMUYECKUMH Harpy3KamH JIOJDKHBI YAOBJIETBOPATH TPeOOBaHUSIM
pacueTa Mo MPOYHOCTH U 10 NPUTOJHOCTH K HOPMAIbHOW JKCILTyaTalMd, a sl (pyHIaMEHTOB C
PAacCIIOIOKEHHBIME Ha HUX PabOYUMH MeCTaMH - TaKXKe TPEOOBaHHUSAM CTAaHIAPTOB OE30MACHOCTH TPyHa
B YaCTH JOITyCTUMBIX YPOBHEH BHOpaLIUii.

Komnebannss ¢QyHImaMeHTOB HE MOJDKHBI YKa3blBaTh BPEIHOTO BIUSHHUSA HAa TEXHOJIOTUICCKUE
IpoIiecchl, 000pyIOBaHWE W MPHOOPHI, PACIONOXKCHHBIE Ha (pyHIAMEHTE WM BHE €ro, a TakkKe Ha
HAXOJIAIIHNECs BOIU3U KOHCTPYKIMA 3TaHAN H COOPYKESHUM.

[Ipu npoexTupoBaHuy (HYHIAMEHTOB MAIIMH C JHHAMHUYECKAMH HArpy3KaMH CJIEQyeT YYHTHIBATH
tpeboBanus CHull 2.02.01-83, CHull 2.02.03-85, CHulI 2.03.01-84, CHulI 11-23-81 u mp.

1.3. dyrmamMeHTHl MallMH C [JWHAMWYECKMMH Harpy3kaMM MOTYT OBITh OCTOHHBIMH MU
KeJIe300CTOHHBIMH MOHOJIMTHBIMH, COOPHO-MOHOJHTHBIMA M COOPHBIMH, & MPHU COOTBETCTBYIOIIEM
000CHOBAHUH - METAJUIMUECKUMHU.

MoHomuTHbIE (DYHIAMEHTBI CIeIyeT MPOCKTHPOBATH MO BCE BUIbl MAIIUH C JHHAMAYECKAMHU
Harpy3kamu, a COOpHO-MOHOJHTHBIE M COOpHBIC, KaK IPAaBHWJIO, - IO MAIIMHBI IEPHOIAICCKOTO
neiicTBUSA (¢ BpaIArOIIUMICS YacTSIMH, ¢ KPUBOIIUITHO-TIATYHHBIMI MEXaHU3MaMH U JIp. ).

1.4. Kmacc OeroHa IO MPOYHOCTH HAa CXKATHE IS MOHOJHTHBIX M COOPHO-MOHOJHTHBIX
(¢byHIaMEHTOB JTOJDKEH ObITh He Hmke B12,5, a mms cOopHbIX - He Hmxke B15. J{ns HeapMHUpOBaHHBIX
(yHIAMEHTOB CTAaHKOB [OIyCKAaeTCs MPHUMEHATh OeToH kimacca B7,5. B cimyyae omHOBpeMeHHOTO
BO3ICUCTBUS Ha (YHIAMECHT AMHAMHYECKOW HArPY3KH W MOBBIIICHHBIX TEXHOJOTHYECKUX TEMIICPATyp
Kjacc 6eToHa JoKeH ObITh He Hike B15.

1.5. ®ynmaMeHThl MaIUH JOMYCKAeTCs MPOCKTHPOBATh OTACIBHBIMH IO KAKIYI MalluHy
(arperar) wiam 0OIMMMU IO/ HECKOJIBKO MAINH (arperaTosn).

DyHIaMEHTHl MallliH, KaK MPaBHJIO, JOJDKHBI OBITH OTIEIEHBI CKBO3HBIM IIBOM OT CMEXHBIX
(hyHIaMEHTOB 37aHHS, COOPYKEHUS 1 000PYJOBaHUS, & TAKXKE OT TOJIa.

IMpumeuanne. CoennHenne (yHAaMEHTOB MalIMH C (yHZaMEHTaMH 3[aHUS WIH ONUpPAHUE HAa HUX KOHCTPYKIHMII 37aHUS
JIOIyCKaeTcsl B OTACIbHBIX CIIy4asiX, YKa3aHHBIX B OTAEIbHBIX COOTBETCTBYIOMIUX Pa3/IeNax.

1.6. C nenpio yMeHbIIeHHUs BHOpauuii (yHAaMEHTOB MallMH C AMHAMHYECKUMH Harpy3KaMu IpHU
COOTBETCTBYIOIIEM 000CHOBAaHUN PEKOMEHIyeTCs IIPelyCMaTpUBaTh UX BUOPOHU3OIISIIMIO.

1.7. VYerpoiictBo (yHZaMEHTOB MalIMH C AMHAMAYECKUMU Harpy3KamH, 3a HCKIIOUCHHEM
(byHIaMeHTOB TypboarperaToB MOITHOCTBIO 25 ThIC. KBT 1 Ooiee, HOMycKaeTcs Ha HACHIITHBIX IPYHTAX,
€CNIM Takue TPYHTHl HE COAepKAaT OPraHWYECKHX NPHUMECEH, BBI3BIBAIONINX HEPAaBHOMEPHBIE OCAIKH



IpyHTa NpH CKaTud. [Ipy 3TOM OCHOBAaHHE M3 HACBIHBIX TPYHTOB [OJDKHO OBITh YIUIOTHEHO
(TsDKEnBIMH - TpaMOOBKaMH, BHOPHUPOBAaHMEM WJIM JPYTUMH  CIIOCOOaMHM) B COOTBETCTBHH C
tpeboBanmsamu CHull 2.02.01-83.

[Mpumeyanne. OyHIaMEHTHI MALIMH HEUMITYJILCHOTO (HEYIapHOI0) ACHCTBU ¢ ABUraTesIMU MOLIHOCTRIO MeHee 500 kBT co
CPeIHUM JABICHMEM IO MOJOMBO (yHIAMEHTAa OT pacueTHbIX CTaTHUeCKHX Harpy3ok® Menee 70 kITa (0,7 krc/cm?)
JIOIYCKAeTCsl BO3BOJMTH HA HACHIITHBIX IPyHTaX 03 MCKYCCTBEHHOrO YIIOTHEHHs, €CIIM BO3PACT HACBIIU U3 IIE€CYAHBIX TPYHTOB
HE MEHee ABYX JIET U U3 IbUIEBATO-TIIMHUCTBIX TPYHTOB HE MEHEE IISTH JIET.

1.8. Ilpn npoexTrpoBaHuH (PyHIAMEHTOB MAIIMH HA €CTECTBEHHOM OCHOBAaHHH CIIELyET CTPEMHTHCS
K COBMCILICHUIO HAa OJHOW BEPTHKAIM LEHTPA THKECTH IUIOMAAW IOAOMIBH (DyHIAMEHTa W JIMHUH
JIEUCTBHUSA PABHOJACHCTBYIOIIEH CTAaTWYECKHMX HArpy30K OT Beca MalIMHBI, (yHAaMEHTa W I'pyHTa Ha
obOpe3ax u BbICTymax (yHZaMEHTa, a ISl CBAaHHBIX (YHIAMEHTOB - LIEHTPA TSDKECTH IUIAaHA CBal M
JUHUN NeMCTBUS PaBHOJEHCTBYIOIIEH CTATHYECKUX HAarpy30K OT Beca MAllMHbI U pocTBepka. [Ipu atom
9KCILEHTPUCUTET, KaK MPABUJIO, HE JOJDKEH INPEBBIMIATh (32 UCKIIOUEHHEM CIIydaeB, OTOBOPEHHBIX B
OTIAJICHHBIX pa3/ienax) Uil IPYHTOB C pacyeTHBIM conpoTtuBieHueM Ry < 150 kIla (1,5 KI‘C/CMZ) 3%, a
JUISL TPYHTOB C PacueTHBIM compoTueienneM Ry>150 klla (1,5 kre/cm?), a Takske cBaifHbIX hyHIAMEHTOB
n3 BHCSYUX CBall - 5% pa3Mepa CTOPOHBI MOAOWIBHI (DyHIaMEHTa, B HAIIPaBJICHHH KOTOPOM cMelleH
LUEeHTp TsoKecTH. 3HaueHue Ry creayer ompepensats mo_tabmumunbiM gaHHbiM CHull 2.02.01-83; mis
(dyHnaMeHTOB TypOoarperaroB SKCHEHTPHCHUTET HE AOJDKEH NpeBbImaTh 3% yKa3aHHOTO pasMepa
HE3aBHCUMO OT 3HaueHus R,. 71 OCHOBaHWH, CI0KEHHBIX CKaJbHBIMU I'PYHTaMH, a TaKXKe CBaifHBIX
(yHIaMEHTOB U3 CBaif-CTOEK, 3HAUCHNE SKCIIEHTPUCUTETA HE HOPMHUPYETCSL.

1.9. ®yHaaMeHTHI MalIMH ¢ ANHAMUYECKIMHU HAarpy3KaMH CJIeTyeT IPOSKTHPOBATh.

MacCHUBHBIMHU B BHUJIE OJIOKA WJIH IUIMTHI ¢ HEOOXOIMMBIMHU IIPUSMKAMHU, KOJIOJAIIAMHU U OTBEPCTHAMH
JUISl pa3MELIeHUsI YacTell MallvHbI, BCIOMOTaTelIbHOTO 000py10BaHMsl, KOMMYHHUKALUH U T.1I.;

CTEHYATHIMH, COCTOSIIMMH M3 HIKHEH (yHIaMEHTHOH IUTUTHI (WJIM POCTBEPKa), CUCTEMBI CTEH U
BEpXHEH IUMTHI (WM paMbl), Ha KOTOPOU pacrojiaraercst 000pyi0BaHue;

pPaMHBIMH, TPEICTABISIONIMMU COOOM IMPOCTPAHCTBEHHYIO KOHCTPYKIMIO, COCTOSLIYIO, Kak
NPaBWJIO, M3 BEPXHEH IUIMTHl MM CUCTEMBbI OajlOK, OINHUPAIOIIUXCS 4epe3 sl CTOEK Ha HIDKHIOK
(byHIaMEHTHYIO TUIUTY;

00JIErYeHHBIMH PA3IMYHBIX KOHCTPYKTUBHBIX THIIOB, B TOM YHCIIe O€3pOCTBEPKOBBIMHU CBAHHBIMH.

1.10. OGopynoBaHne ¢ BpAINAIOIMMHCS YacTSAMH, KPHBOLIMITHO-IIATYHHBIMH MEXaHH3MaMH H
CTaHOYHOE OOOpYIOBaHME, arperupyeMoe Ha JKeIe300€TOHHBIX OMOPHBIX IUTHTAX, JOIYCKAeTCs
ycTaHaBIMBaTh 0e3 (yHIAAaMEHTOB Ha MOACTHJIAIOMIMN CJIOM TONOB IPOMBIIUICHHBIX 3JaHUM HpH
000CHOBaHHH pacdyeToM, a TAKXKE B CIydasX, yKa3aHHBIX B COOTBETCTBYIOIIUX pa3zeiax.

1.11. IogomBy (GyHIAMEHTOB MaIlWH, KaK MPaBHJIO, CIEAYET NMPEAyCMaTpUBaTh MPSIMOYTOJIBHOM
(OpMBI B IJIaHE U pacroJiaratb Ha OJJHOH OTMETKE.

Beicory (yHAaMeHTOB MalIMH ClielyeT Ha3HayaTh MHHUMAJbHOW M3 YCIOBHH pa3MeleHUs
TEXHOJIOTUUECKOT0 000PYA0BaHMS, BRIEMOK U LIAXT, a TAK)KE [NTyOMHBI 3a/1eJIKU (pyHIaMEHTHBIX OOJITOB.

II[anee BMECTO TE€pMHHA «CpEIHEC MOaBJICHHUE 110 TTOI0TITBOM q)yHZ[aMeHTa OT pacHUCTHBIX CTATHUYCCKUX HaArpy3ok»
HCIIOJIB3YETCSI TEPMUH «CPEIAHEE CTATHICCKOE NaBJICHUEC 1101 TIOJIONITBOM (inHI[aMCHTa»‘

1.12. Tlpu npoeKTHPOBaHNU paMHBIX (yHIAMEHTOB PEKOMEHIYETCS |

coOmoiaTh cUMMeTpHio (yHIaMeHTa Kak 1o oOIueil reoMeTpuyeckoil cxeme, Tak U 1o Qopme
3JIEMEHTOB,

pacriojaraTh puresi MonepeyHbIX paM CUMMETPHYHO 110 OTHOIIEHHIO K OCSIM CTOEK;

n30erars rnepeiauy Harpy30K Ha pUrelii U Oallké ¢ 3KCLEHTPUCUTETOM;

MIPOEKTUPOBATH BEPX (PyHIAMEHTOB O€3 YCTYIIOB 10 BHICOTE;

Ha3Ha4YaTh BBIJIETH BCEX KOHCOJICH MUHUMAaIBHO BO3MOKHBIX Pa3MepoB, IPHUEM BBICOTY OIIOPHOTO
CEUCHHMSI KOHCOJIN ITPH OTCYTCTBHH COOTBETCTBYIOIINX PAacueToOB MPUHUMATh He MeHee 0,75 ee BblIeTa.

1.13. BbicoTy HMXHEW (GYyHJAaMEHTHOH IUIMTBI B CTEHYATBIX W pPaMHBIX (pyHIaMEHTax cieayer
IIPUHUMATB 0 pacyeTy, Ho He MeHee 0,4 M 1 He MEHee TOJIIMHBI CTEHBI HIIH OOJIBIIETO pa3Mepa CTOeK.

Bepxusis xkerne300eToHHas mUTa (pamMa) creH4aroro (yHAaMeHTa JI0JDKHA OBbITh )KECTKO CBsI3aHa Co
cTteHaMu. HUKHIOIO TTOBEPXHOCTH TUTUTHI PEKOMEH TyeTCsI BBITIOIHAT Ha OJTHON OTMETKE.

CreHBl clexyeT pacroyarath, Kak IpPaBHJIO, BIOJbh ICHCTBUS TOPH30HTAIBHBIX JAMHAMHYECKUX
Harpy3oK.

1.14. Tunsl ¢pyHAaMEHTHBIX OONTOB, CIIOCOOBI X YCTAHOBKH, a TaK)Ke MaTepHal U YCTaHOBOYHBIC
napaMeTpsl clielyeT Ha3HayaTh B COOTBETCTBUM ¢ TpeboBanusmu CHull 2.09.03-85.

[Tpn ynapHoit Harpyske, a Takke NpU IMHAMHYECKHX Harpyskax, TPeOYIOIIMX yCTaHOBKH OOJTOB
JIMaMETPOM He MeHee 42 MM, Clie/lyeT IPUMEHATh CheMHbIe (DyHIaMEeHTHBIE OOJITHI.

PaccrosiHre OT HI)KHUX KOHIIOB 0OJITOB J0 MOJOMIBEI (DyHAAMEHTa JOIDKHO ObITh He MeHee 100 MMm.

1.15. KoHCTpyKTHBHOE apMHpOBaHME MAacCHUBHBIX (YHIAMEHTOB IIpelycMaTpHBaeT ooriee
apMHUPOBaHHE II0 TOJOIIBE W MECTHOE MOJ CTaHWHAMH MAIlMH M B MECTax pe3KOr0 H3MEHEHHS
pasMepoB ceueHus GyHIaAMEHTA.

[Ipu apMupoBaHUH TOAOIIBEI (YHAaMEHTOB AMAMETPHI NMPOIOIBHBIX M TONEPEYHBIX CTEepP)KHEH
cienyeT mpuHUMaTh He MeHee 10 MM HpH CTOpOHE IOAOIIBEI MEeHee 3 M M He MeHee 12 MM mpH
OoJbIieM pazmepe ¢ marom crepxkueit 200 M.



ITpn MecTHOM apMHpPOBAaHHH TOJl CTAHHMHAMM MAIlMH HEYIAPHOTO NEWCTBUS IUAMETP CTEPXKHEH
clleyeT MPUHUMATh B 3aBUCHMOCTH OT AnaMeTpa 0O0NTOB, Kpemsmux o0opynoBaHHE K (yHIaMEHTaM,
cornacHo Tabu. 1. [Ipu 3TOM pasMep CeTOK JOMKEH MPEBBIMIATh Pa3Mep CTAHWHBI MAIIMHBI B IIJIAHE, KaK
npasuio, Ha 300 - 600 MM B 3aBUCUMOCTH OT JUaMeTpa apMaTypsl, paBHOU 10 - 20 MM COOTBETCTBEHHO.
Pexomenayemslit mar ctepxxHel - 200 mm.

MecTHoe apMUpOBaHHE IOJI CTAHMHAMM MAIllUH C yJapHBIMHM Harpy3KaMu CleAyeT NPOU3BOAUTH
COTNIaCHO yKa3aHUSAM COOTBETCTBYIOIIMX Pa3feiIoB.

Jlist apMupoBaHusl y4acTKOB (DyHAAMEHTOB, BOCIPUHUMAIOIIUX yJapHbIe Harpys3KH, cleayeT, Kak
NPaBUJIO, IPUMEHSATH BsA3aHHYIO apMarypy. [Ipu 3ToM 3amuTHBIN ci0it OeToHa clieayeT MPUHUMATh He
MeHee 30 MM.

Juamerp 601TOB 15t Menee 42 42-56 Bonee 56
KperuieHus 000pya0BaHus,
MM
Jluamerp ctepikHe, MM 10-12 12-16 16-20

IIpumeuanne. B MaccuBHBIX (DyHIAMEHTAX MAIIMH HEYJIapHOTo AelicTBHA obbemMoM 20 M° 1 MeHee o0luee apMUPOBAHHE TIO
MOJOILBE JOIYCKAETCs HE IPELyCMaTPUBaTh.

1.16. ApMupOBaHHUE JIEMEHTOB CTCHYATHIX U PaMHBIX (DYHIAMEHTOB OCYILECTBIISETCS 10 pacyeTy B
cootBercTBUH ¢ TpeboBanusiMu CHull 2.03.01-84 ¢ yyeToM cieqyromux JOMOJHUTENBHBIX YKa3aHHH;

apMarypa 0aJioK, pUreyieii 1 CToeK AO0JKHA UMETh 3aMKHYTHIE XOMYTBI WIIM CTEPXKHH, TIPUBAPECHHbIE
K IPOJONBHBIM CTEP)KHSM IO TIEPUMETPY MONIEPETHOTO CEUCHHUS] KOHCTPYKINH;

CTOUKH CIICAYIOT apMHPOBAaTh CHMMETPHUIHON MPOJOIIFHON apMaTypoii ¢ marom He 6osree 300 mMM;

1o OOKOBBIM TpaHsAM OaloK W purenel He pexe dem depe3 300 MM IO BBICOTE CEUEHHS CIEIYeT
yCTaHaBIMBATh MPOMEXYTOUHBIE CTEPKHH INAMETPOM He MeHee 12 MM;

IpU  KOHCTPYKTHBHOM apMHPOBAaHMM CTE€H CTEHYAaToro (yHAaMEHTa IHAMETP BEPTHKAIBHBIX
CTepKHEH NOJDKeH OBITh He MeHee 12 MM, a ropm3oHTaNbHBIX - He MeHee 10 mm. Illar crepxHeil B
000uX HaIpaBJIEHHUSX CIIeAyeT IPUHUMATh paBHbIM 200 MM.

1.17. TemnepaTypHO-ycal0o4YHbIe LIBBI B (YHAAMEHTaX CIeIyeT, Kak IIPaBwio, MPeJycMaTpuBaTh Ha
PacCTOSIHUSAX:

JUIsl MOHOJIUTHBIX OETOHHBIX (yHIameHToB 20 M;

IUTS Kee300eTOHHBIX ()YHIAMEHTOB MOHOJIUTHBIX 40 M, COOPHO-MOHOJIUTHBIX SOM.

VYka3aHHBIE PAcCTOSHHSI MOTYT OBITh YBEIWYEHBI IPH COOTBETCTBYIOLIEM 00OCHOBaHUH. [IpHu 3TOM
BBl CIEOYeT pacloJOXUTh TaKUM o00pa3oM, YTOObI HA OTAENBHBIX YydYacTKax (yHIaMeHTa,
Pa3/ieNICHHBIX IBaMH, Pa3MECTUTh 000PYIOBaHIE, HE CBA3aHHOE KECTKO MEXIy COOOM.

JUii  yMEHBIICHHS TEMIEpaTypHBIX JeQopMamuii  JOIYCKaeTcsi yCTpauBaTh BPEMEHHBIC
TEMIIEpaTypHO-YyCal0YHbIC IIBBI.

Ilpn orpannueHnn mnporuba QyHIAMEHTa MO TEXHOJIOTHYECKHM TpPeOOBAaHUSIM  BMECTO
TEMIepaTypHO-YCAJOYHBIX INIBOB CIEAyeT MpeaycMaTpuBaTh MEPOIPHUATHS IO PEryIHpOBaHHIO
TEMIIepaTypHOTO peXuMa MpH yKiIaake 6eToHa. B 3ToM ciydae ycTpoWCTBO BPEMEHHBIX TEMIIEpaTypHO-
yCaJOYHbIX IIBOB HE JOIYCKAETCA.

1.18. JIns QyHmaMeHTOB WIM HX OTICIHBHBIX YYacCTKOB, IIOJBEPralolnXcs BO3ICHCTBUIO
arpecCUBHBIX CpeJ, MOJDKHBI OBITh NIPEAYCMOTPEHBI MEpHl IO HX 3allUTeé B COOTBETCTBHU C
tpeboBanusamu CHull 2.03.11-85.

OBILME YKA3AHUS 110 PACYETY OCHOBAHMIA
N OYHIAMEHTOB

1.19. Pacuer (hyHIaMEHTOB MAIlIMH M UX OCHOBAHUH BKJIFOYACT!

oTIpeJieTIeHUe aMITINTY/ KoJieOaHui @ (yHIaMEHTOB MM OTAEIBHBIX UX 3JIEMEHTOB;

MIPOBEPKY CPEJHEro CTaTUCTUYECKOTO MaBJICHMS II0J IOJIONIBOM (yHJaMEHTa Ha €CTECTBEHHOM
OCHOBaHMH p WJIHM HECyIIel crtocOOHOCTBIO CBai;

pacyer MpO4YHOCTH HJIEMEHTOB KOHCTPYKIMH QyHIaMeHTa.

[Ipn HanWumM B 37aHWM HAa TPOEKTHPOBAHHME TEXHOJIOTWYECKHX TPEOOBAHMH, OTPaHWYMBAIOIINX
nepeMeeHus u nedopmMannu GyHIaMEHTa, CIeAyeT BBIIOIHUTh MX CTATHYECKHH pacdeT U3 yCIOBHA
COBMECTHOH JteopMaruy OCHOBAaHUS U (yHIaMEHTa.

Tabmuma 2
MamuHe! TIpenensHO fomycTUMas aMILIUTY A KosieOaHui
ay, MM

C BpalaronyMucs 4acTsMU IPH 4acToTe I'opu3oHTaNBHBIX BepTHKanbHBIX
BpaIleHust, 00/MUH:

menee 500 0,2 0,15

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

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

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

cebie 1500 0,05 -
C KpUBOIIMIHO-IIATYHHBIMH MEXaHH3- Jns nepBoit Jlnst BTopoit
MaMH [IPH YacTOTe BPaIICHHs, 00/MHUH: TapMOHMKHU TrapMOHHKE

menee 200 0,25 0,15




ot 200 mo 400 0,25-0,15 0,15-0,1
ot 400 0 600 0,15-0,1 0,1-0,05
cBbiiie 600 0,1 0,05
JpoOuIKy KOHYCHBIE U LIEKOBBIC 0,3
JIpOOUIIKH MOJIOTKOBBIC Kax 1151 MalliiH ¢ BpaIlaroiMUCs YaCTIMU
Ky3He4HbIe MOJIOTEI 1,2 (0,8%)
Ipeccobt 0,25
DopMOBOUHBIE MAITHHBI 0,5 wm nmo I'OCT 12.1.012-78 (upu pacno-
JIOKCHUH Ha (PyHJaMeHTaX pabounX MecT)
MenbHu1ps! 0,1**

* Tlpu Bo3BemeHHH (YHIAMEHTOB HA BCEX BOJIOHACHINIEHHBIX MECKAX, a TAKKE HA MEJKHUX U MBUICBATHIX MAIOBIAXKHBIX H
BJIXKHBIX [IECKAX.
** CpeqHeKBaApaTHIECKOE 3HAYCHHE aMILTHTY/IbI KOJICOaHHIA.

IMpumeuanus: 1. J{ns mpoMexyTOYHBIX 3HAUCHHH YaCTOTHI BPAICHUS IPEAEIbHO JOMYyCTHMAas aMIUIMTY[a OHpeNeiseTcs
HMHTEPIIONIALUCH.

2. Jlns mawmH ¢ yactotod Bpauienus 200 o6/MUH U MeHee 1pu BbicoTe (PyHIaMEHTOB Oosiee 5 M MpeeNbHO [0IMycTUMAst
aMILTUTYZa yBennduBaercs Ha 20%.

1.20. AMIIUTYIBl BBIHYXKIEHHBIX M CBOOOJHBIX KoJieOaHWH (yHIAMEHTa WIM OTIEIbHBIX €ro
IEMEHTOB  CJIENyeT ONpPEAENATh AN  Pa3IMYHBIX THUIOB MAaIIMH COTJIACHO  YKa3aHUSIM
COOTBETCTBYIOIIMX pasfenoB. OmnpeneneHWe aMIUTUTYZ KOJIEOaHWH MPOWU3BOJUTCS pPa3/ieNbHO 10
HaNpaBJICHUSM ¥ COOTBETCTBYIOLINM YacTOTaM KoJIeOaHHH.

AMIuTy 51 K01e0aHui (hyHAaMEeHTa JOJKHBI YOBIETBOPATh YCIOBHIO

a<a, (1)

TZie a - HauOoIbIIasl aMILTUTYAa KolieOaHui QyHIaMeHTa, onpenenseMas pacieToM;
ay - TIPEJeNbHO JIOMYCTHMAas aMIUIMTYAa KoyebaHui (yHaaMeHTa, yCTaHaBiIUBaeMas 3aJaHueM Ha
MIPOEKTUPOBAHUE, a IPU € OTCYTCTBUU B 33JaHUU NIPUHUMaeMas o tali. 2.

[Tpu pacuere konebanuii pyHIAMEHTOB MAIIUH IOIYCKAeTCsI:

paccMarpuBaTh OCHOBaHHE Kak YIPYro-Bsi3KOE JIMHEHHO Jedopmupyemoe, CBOMCTBAa KOTOPOTO
onpenensorcss Ko3(h(GUIMEHTaMH YIPYroro paBHOMEPHOTO W HEPaBHOMEPHOTO CXKATHs, YHPYroro
PaBHOMEPHOI'O ¥ HEPABHOMEPHOT'O CABHUIa U KO3 PUIIMEHTaMH, XapaKTepU3YIOIIUMHU AeMIpHUpoBaHuE;

HE YYHUTHIBATh OSKCICHTPUCHTET B pacIlpelelicHHH Macc (yHIOaMEHTa, €CIHM OH HE MpPEeBBIIIacT
3HAYEHUH, yKa3aHHbIX B II. 1.8;

IpU YOPYrOM HEPaBHOMEPHOM C)KaTHUH (IIOBOPOTE TIOAOMIBEI (YyHIAMEHTa OTHOCHUTEIHHO
TOPHU30HTATIBHON OCH, MPOXOAIIeH depe3 LEHTP THKECTH MOAOIIBH (pyHIAMEHTa MEepPHCHINKYILIPHO
IUTIOCKOCTH KOJIeOaHUil) MOoITycKaeTcs MPUHUMATH, YTO IUIOCKOCTh KONIeOaHWH mapaiienbHa IJIMHUH
JIeHCTBUS BO3MYIIAOIICH CHITBI MIIH TUTOCKOCTH JCHCTBHUS BOSMYIIAIOIIET0 MOMEHTA.

IIpu gelictBuM Ha (yHAaMEHT MAIIMHBI OJHOBPEMEHHO HECKOJBKMX BO3MYIIAIOMIHUX CHJI U
OTCYTCTBUHM JaHHBIX 00 HMX (pa30BOM COOTHOIICHWH PAacCMAaTPUBAIOTCS BapHaHTbl CUH(A3HOTO U
poTUBOGA3HOTO ASUCTBHUS CHJI, BBI3BIBAIOIINE HANOO0 Iee HeOIaronpusaTHbie (POPMBI KOJICOAHHIA.

1.21. Cpennee craTyeckoe AaBieHHE O] MMOJIONIBOI (yHIaMEHTa Ha €CTECTBEHHOM OCHOBAHUH P
JUTA BCEX THIIOB MAIIIMH, IEPEUNCIICHHBIX B Ta0I. 3, JOIKHO yIOBIETBOPATH YCIOBHUIO

P<YoraR, 2

€ p - CpejHee CTAaTUCTUYECKOE JaBICHNE 0] IOAOMBOMH HYHIaMEHTa;

%0 - koo dunueHT ycinoBuii paboTel, IPHHUMAEMBIIT 110 TaoI. 3;

Y1 - KOIPQUIMEHT ycJOBHH pabOTBl TPYHTOB OCHOBAHWS, NPHHUMAEMbIH IS MEJIKUX H
MBUIEBATBIX BOJIOHACBHIIICHHBIX IECKOB W  IbIJIEBATO-TIIMHUCTBIX TPYHTOB TeKydeu
KOHCHCTEHIMH paBHbIM 0,7 (IpH MPOEKTHPOBaHMU (YHIAMEHTOB C MAacCOM MamaroIux
yacted Oonee 10 T 3Hauenume kodpouumenra y,=0,7 npuHHMaeTcs TaKkKe JUIs
MAaJIOBJIXKHBIX M BJI&XKHBIX MEJIKUX M IBUICBATHIX MECKOB M BOJOHACBHIICHHBIX IECKOB
CpeHe# KPYIHOCTH U KPYIHBIX); U BCEX OCTAIBHBIX BHJIOB U COCTOSTHUN TPYHTOB %,1=1;

R - pacderHoe compoTHBIEHHE TPYHTa OCHOBAHHs, OIPENENsEMOE B COOTBETCTBUH C
tpeboBannsmu CHull 2.02.01-83.

Tabimma 3
Marussl Koaddunment ycaosuit
paboTHl ¥,
C  KpUBOIIMIHO-IIATYHHBIMH  MEXaHH3MaMH, TIPECCHI, 1,0
METaJUIOPEKYIIHE CTAaHKH, BPALIAIONIMECS Me4H, MPOKATHOE
obopynoBaHue
C  BpamAIONIMMHCS  YacTSMHM, OPOOWIKH, MEIbHHYHBIC 08
YCTaHOBKH
Ky3Heunble MONOTHI, ()OPMOBOYHBIE MAIINHBI, 000PYOBAaHHE 05
GOIMHBIX MIIOMAOK, /ISl KOTOPBIX (yHIaMEHTHI BBIIONHSIOTCS
B BHJIE Kopoba




1.22. PacueT NUpPOYHOCTH DJEMEHTOB KOHCTPYKIMH (YHZAMEHTOB pAa3JIMYHBIX THIIOB MAIlUH
JIONyCKaeTCs] MPOM3BOJUTH Ha CTAaTHYECKOE JEWCTBHE pACUYETHBIX [JUHAMHYECKHX HArpy3ok,
onpenensseMbix o ¢opmyse (3). Pacder mMaccuBHBIX (pYHIAMEHTOB Ha MPOYHOCTDH, 32 HCKIIOYECHHUEM
OCJIa0JICHHBIX CEUCHNH, KOHCOJIbHBIX YYaCTKOB U IIp., KaK MPaBUIIO, HE IPOU3BOISTCS.

1.23. Ilpu ompeneneHUH pacdeTHBIX CTATHYECKUX HArpy30K, B YHCIIO KOTOPBIX BXOJSAT BeEC
¢dyHnamMeHTa, Bec TpyHTa Ha o0pe3ax (QyHIaMeHTa, BeC MallMHBl M BEC BCIOMOIAaTEILHOTO
o0opynoBanust, KO3(Q(GUINEHT HANEKHOCTH II0 HArpy3Ke ) TPHHUMACTCS B COOTBETCTBHU C
tpeboBanusimu CHull 2.01.07-85 mpu pacuere NmpoyHOCTH M paBHBIM | INIpH HPOBEPKE CPEIHEro
CTaTUCTUYECKOTO JaBJICHUS I0]] IOJIOIBOH (hyHAaMEHTa.

PacuerHble nuHaMuueckue Harpy3ku Fyq OT JMHAMHYECKOro BO3JICHCTBHS ABHXKYIIMXCS YacTei
MAIMHBI WK Harpy3KH, MpeACTaBISIONe Kakoki-Tn00 0coObIil BU CHIIOBOTO BO3JCHUCTBHS (HAampuMmep,
MOMEHT KOPOTKOTO 3aMBIKaHHs, OOPBIB MOJIOTKA MEJIBHHIIBI H T.II.), ONPEEIISIOTCS:

IpHu pacdere KoieOaHWH NpOW3BEINCHHWE 3HAUCHHS HOPMATHBHOW JWHAMHYECKOW Harpysku F,
COOTBETCTBYIOIIET0 HOPMAIBHOMY JKCILTYaTallHOHHOMY PEXMMY PaOOThI MAIINHbI X IPHHUMAEMOTO T10
YKa3aHUSAM COOTBETCTBYIOIIMX pa3AeioB WIM IO 3aJaHHI0 Ha TNPOCKTHPOBAaHWE, M Kod(duimeHTa
HaJIe)KHOCTH 110 Harpyske % =1,

IIPU pacyeTe MPOYHOCTH 3JIEMEHTOB KOHCTPYKIuii pyHIamenTa o ¢popmyie

Fd:% 77 Fn! (3)

rne % U 7 - KO3(Q(UIUCHTHI COOTBETCTBCHHO HAJC)KHOCTH IO HArpy3ke W JUHAMUYHOCTH,
MIpUHUMAaeMEbIe 1o Tabi. 4;

F, - HOpMaTHBHOE 3HAauYCHWE IMHAMHYECKOW HATPY3KH, COOTBETCTBYIOIIEC HOPMAIEHOMY

IKCIUTYaTAlHOHHOMY PEKUMY PabOThI MAIIMHBI MK OCOOOMY CHIIOBOMY BO3JCHCTBHUIO

1 IPUHUMAEMOE 110 COOTBETCTBYIOIIUM pa3esiaM HIIM 10 33JJaHUI0 Ha MPOEKTUPOBAHUE.

Tabnuna 4
Ko duument Kosdduument nunamMudHocTH 7
Maruivssl HaJEKHOCTH T10 JUISL HATPY30K
Harpyske BEPTHKAIbHbIX TOPHU30HTANIb-
% HBIX

C BpalaronmMIcs 4acTsIMU:
a) Harpyskd, CO3JaBacMble
JIBHOKYILIAMUCS 4acTIMU
MallMHbl, [PH  4YacToTe
BpalleH¥s, 00/MHH:

Mmenee 500 4 3 2

ot 500 o 1500 4 3-6* 2

«1500 « 2000 4 6-10* 2

cB. 2000 4 10 2
6) Harpy3Kd OT MOMEHTa 1 2 -
KOPOTKOTO 3aMBIKaHHsI
C KPHBOLIMITHO-IIATYHHBIMH
MEXaHH3MaMU IIPH YacToTe
BpalleHus, 00/MHH:

1o 600 2 1 1

cB. 600 1 4 2
JIlpoOWIIKM  IIEKOBBIE, KO- 1,3 1,2 1,2
HYCHBIE
JIpoOHMIKK MOJIOTKOBBIE 4 1 1
MenbHUIBI 1,3 - 1
Ipeccer 15 2 2
IpokatHOe 060pyaOBaHIE 1,2 2 2
Bpamaromyecst mequ 1(2**) 1 1

*JI1s  NPOMEXKYTOUHBIX 3HAYEHMH YACTOTHI BpAllEHHs 3HaueHHs Kod(QQHUIMEHTa JMHAMHYHOCTH ONpPENEISIOTCS
HHTEPIONALMEN.
**Jlnst kpaitHUX orop (yHIaMeHTa K TOPH30HTAIBHON Harpyske, JeHCTBYIONIEH monepek ocH medu (Ipy ducie omnop Oonee

JIBYX).
Ipumewanus: 1. s TypOOMamyH MOIIHOCTBIO Oojee 25 Thic. KBT 3HaueHne koaULUEeHTa 77 ClieqyeT YMEHBIIATh B JBa
paza.

2. U1 MallMH C BPAIIAOIIMMHKCS YACTSIMHM, y KOTOPBIX MMEIOTCS TaKXe BO3BPATHO-TIOCTYNATEIBHO IBIDKYIIEHCS MAacChI,
KOO(D(UIMEHT HANEKHOCTH II0 HATPy3KE AT IMHAMHYCCKHX HATPY30K, CO3IABAEMBIX ITHMH MacCaMH, CICAyeT IPHHHMAThH
% =13.

3. 3HayeHns Ko>(pGUIMEHTA 7] OTHOCATCS K IKENe300CTOHHBIM (yHmaMeHTaM. JUis CTadbHBIX (YHIAMEHTOB CIeITyeT
HPOM3BOAHUTH AUHAMUYCCKHUIA pacyeT.

4. IIpuBeeHHbIC B TAOIHIE 3HAYCHUS 7] YIUTHIBAIOT 3HAKOIIEPEMEHHOE JCHCTBIE HATPY30K.

1.24. Tlpm npoeKTHpPOBaHUH (YHOAMEHTOB MAIIMH C JUHAMHYECKHMHU Harpy3KamM# s
CTPOMTENBCTBA B CEHCMHUYECKHX palOHAX pacyeT MPOYHOCTH 3JIEMEHTOB MACCHBHBIX (YHIaMEHTOB
cIeyeT MPOU3BOIUTE 0€3 ydeTa CeCMUIECKUX BO3ICHCTBUM.

[Ipu pacueTe paMHBIX, CTEHYATHIX ¥ OOJErYeHHBIX (YHIAMEHTOB Ha CEHCMIYECKUE BO3/ICHCTBHS B
ocoboe codeTaHWe Harpy3oK cJexyeT BKII0YaTh PacyeTHbIE TUHAMUYECKHE Harpy3KH, CO3/[aBacMble



MaIlliHAMH B HOPMAaJIFHOM JKCIDTyaTallHOHHOM PEXuMe, ¢ K0d(D(HUIIMEHTOM HaIeKXHOCTH 0 Harpy3Ke
% =1.

1.25. OCHOBHYIO YHpPYTYIO XapaKTepHUCTHKY €CTECTBEHHBIX OCHOBAaHWW (PYHIAMEHTOB MaIlUH -
k0o HUIHEHT yIpyroro paBHOMepHOro cxkatus , C,, KH/M (tc/M®), ciienyer onpenensts, Kak npaBmio,
10 pe3yJIbTaTaM UCIBITAHAH.

[Ipu OTCYTCTBHH SKCHEPUMEHTANBHBIX NaHHBIX 3HadeHHe C, U1 (YHOAMEHTOB C IUIOMIAIBIO
moromBel A He Oonee 200 M JOMyCKaeTCs OMPENENATh 0 hopMyIie

C, =byE| 1+ % : )

rae by - xosdumuent, MY NIPUHUMAEMBIN paBHBIM AJI ME€CUaHbIX IPYHTOB 1, g cymecedl u
CYTJIMHKOB 1,2, ISt TIINH U KPYITHOOOJIOMOYHBIX TPYHTOB 1,5;
E - momyns nepopMaiiy IpyHTa MO MoxomBoil dyrmamenta, klla (tc/M?), onpenenseMbrii B
cooTBeTcTBUH ¢ TpeboBanusmu CHull 2.02.01-83,;
A - TIOMmaxb MOOMBE QyHIAMEHTA, M.
Jlns hyHIAMEHTOB C TUIOMAABIO MOAOMBEL A, mpesbimarommeii 200 M, 3Hauenne kodddumuenta C,
MPUHUMACTCS KakK A QYHIaMEHTOB C IUIOIIAIbIO TTOIOIIBEI A=200M>.
1.26. Ko>ddurments: ynpyroro mnepasHomeproro ckarns C, xH/m (rc/m®), ympyroro

paBroMeproro casura C, kH/M (Tc/M’), H ympyroro HepaBHOMEPHOTO CJIBHTa C, xHM (te/m),
MPUHAMAIOTCS PABHBIMU:

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

v =2 )

1.27. KosdduuueHThI 5KeCTKOCTH JUIsl €CTECTBEHHBIX ocHoBaHui K,, K, K,, K, onpeznensrorcs mo
bopmynam:
[pH yIIPYroM paBHOMepHOM cxxatiu - Ky, kH/m (1c/m),

K, =C,A )

IpU  YOPYyroM HEPaBHOMEPHOM CKaTuM (IOBOPOTE MOJOIIBBI  (DYHAAMEHTa OTHOCHUTEIHHO
TOPU30HTAIBFHOM OCH, MPOXOJAIIEH 4Yepe3 IEeHTP THKECTH MOJOMBEI (yHIaAMEHTa MEPHEHIUKYISIPHO
IIOCKOCTH Konebanuit) - Ky, kH M (Tc M),

K,=C,l,; ©)
TpH yIIpyroM paBHOMepHOM casure - Ky, kH/M (tc/m),
K, =C,A (10)

OpU YOPYroM HEPaBHOMEPHOM cjBure (IOBOPOTE TOJOIIBEI (DyHIaMEHTa OTHOCUTEIBHO
BEPTUKAILHON OCH, MPOXOJAIIEH Uepes LEHTP TAKECTH NOJOMBE QpyHAaMeHTa) - K, kH-M (TC'M),

K,=C,1,. (11)

B dopmynax (9), (11):

l, 1 |, - COOTBETCTBEHHO MOMEHT MWHEPIMH IUIOIAJM MOJAOIIBBI (QyHIaMEHTa OTHOCHTEIBHO
TOPU30HTAIFHON OCH, MEPIEeHANKYIIIPHOM IUIOCKOCTH KOJIeOaHWH, M BEPTHUKAIBHOIN OCH
(yHIAMeHTa, IPOXO/AIINX Yepe3 [EHTP TAKECTH MOIOMIBHI, M

1.28. Jlemn¢wupyromue CBOHCTBA OCHOBaHMS  JIOJDKHBI ~ YYHTBIBATbCS  OTHOCHTEIBHBIM
nemndupoBanueM ¢ (JOIS KPUTHUECKOTO 3aTyXaHUs KoJieOaHWil), OmpenesieMblM, KaK IPaBHIIO, IO
pe3yabTaTaM UCIBITaHHUH.

[Tpn oTCYTCTBHHM 3KCIIEPUMEHTAIIBHBIX JJAHHBIX OTHOCUTEJIBHOE AeMII(pHpOBaHNE JUIS BEPTHKAIBHBIX

KoseOaHui nomycKkaercs & OnpeaensiTh mo GpopMyiam:

JUIsl YCTaHOBUBIIUXCS (TapPMOHHYECKHX) U CITy4aiHBIX KoJieOaHni

4

*

PR AT
e U7 )

JUIsl HeyCTAaHOBHMBIINXCS (MMITYJILCHBIX ) KOJIeOaHNH

(12)



¢, =6/ ;=2 /— | (13)

rae p - 1o ke, uto B 1. 1.21, klla (TC/MZ),
E, - To ke, uto B 1. 1.25.
IMpu pacuere (QyHIAMEHTOB JOMYCKAETCA B KAa4YeCTBE XapaKTEPUCTUKU JeMI(UPOBAHUS
HCIOJIB30BaTh MOYJIb 3aTyXanusi, @z, ¢, ONpeAeIIeMblil Ui TAPMOHUYECKUX M CAyYalHbIX KOJIeOaHui
1o popmyie

16 05
@, == @, =—— | (14)

JIns MMITy IbCHBIX KoJIe0aHni 3HaueHNe @; yBEIMIMBACTCS B [IBA pasa.

*DopMyIIbl B CKOOKaX COOTBETCTBYIOT «TEXHHYECKOI CHCTEME eIHHHLI.

1.29. OtHOCHTENBHOE AEMII(HPOBAHUE U MOAYIb 3aTyXaHUS Ul TOPU30HTAIBHBIX M BPAIIATEIbHBIX
KOJIeOaHNH OTHOCUTEILHO TOPU30HTANEHON M BEPTHKAIBHON OCeH MPHHUMAIOTCS PABHBIMH .

£ =06&; @, =0,60,; (15)
£ =05¢,; @, =050,; (16)
£ =038 @, =030,; (17)

1.30. Tlpu rpynmoBoi yCTAaHOBKE | OJHOTHIIHBIX MAIIWH Ha 0O0ImEeM (QyHAaMEHTE 3HAYCHUS
aMIUTUTY ] KoJieOaHUi (GyHIAMEHTa a CIEAYeT ONPEACIIATh IPH J=2 KaK CyMMY aMIUIUTYJ, IIpH j>2 - 10

bopmye

(18)

rae K - xkoapduumeHT, mpUHUMaeMbIil U1 MAaIlMH HEePUOIMYECKOro AEHCTBHA paBHBIM 1,5, mis
MalllH ¢ UMITYJIbCHBIMH Harpy3kamu - 0,7, It MallMH CO CIy4ailHBIMHU JUHAMHYECKUMH
Harpyskamu - 1;
04 - aMIUTUTY[a KoneOanuil pyHnaMenTa npu pabore i-i MaIIvHBL;
j - gucio mamiuH.

PacueTHble 3HaUEHHS aMIUTUTY/ TOJDKHBI YAOBIETBOPSTH YCaoBHIO (1).

Ilpu rTpynmoBoil ycCTaHOBKE pa3IMYHOrO THUIA MAIIMH Ha o0ueM ¢QyHAaMeHTe aMIUIUTYAY
KosieOaHMi (pyHIAMEHTa CIIeyeT ONpeelsITh KaKk CyMMY aMIUIMTY/ KOJeOaHHii, BbI3bIBAEMBIX paboTOM
Kax0i u3 MamuH. [Ipu aTom B ycoBuu (1) mpeaensHO gomycTUMasl aMIDIMTyAa npuHuMaercst Ha 30%
Oosiee 3HAUEHHH, MPUBEACHHBIX B Ta0JI. 2 UM THIIA MAIIMHBI ¥ YaCTOTHI KOJIEOaHUH, COOTBETCTBYIOIINX
HaMOOJBIIEH COCTABISIONICH pacueTHOH aMILTHTY/IBL.

IIpn ycTaHOBKEe MAaIIMH C NMEPUOAMYECKUMH W CIy4alHBIMH HAarpy3kaMH Ha OTAEIbHO CTOSIINX
(byHIaMEeHTax aMIUTTY Ly KojeOaHHi Kaxk1oro (GyHIaMeHTa CIIeAyeT ONpeeNATh C yIeTOM KoiaeOaHui,
pacIpoCTpaHsIONIMXCS B TPYHTE NpH paboTe MAIIWH, YCTaHOBJIEHHBIX Ha JpPYrux (yHAaMEHTax, B
COOTBETCTBUH C YKa3aHUAMH oOs3aTenpHOro mnpuioxeHus 4. Ilpm 3ToM JOMyCTUMYIO aMIUIMTYIy
KoseOaHni (QyHIaMEeHTa-TIPHEMHHUKA ¢, cieayeT npuHuMmarh Ha 30% Ooree 3HauyeHHil NpeneIbHO
JIOTTYCTUMBIX aMIUIUTY/, TPUBEICHHBIX B Ta0JI. 2.

Jna ¢yHmaMeHTOB MaIllMH C WMITYJBCHBIMH Harpy3KaM#, YCTaHaBIMBAa€MBIX Ha OTHCIHHBIX
(¢yHOaMeHTaX, pacdyeT AaMmIUINTyA KoleOaHWi MJOmycKaeTcs IpOM3BOAWTH 0e3 ydeTa mepemadu
KoJjieOaHui 1o TPYHTY.

1.31. Pacyer aMminTy 1 BEpTHKAIBHBIX (TOPU30OHTAIBHBIX) KOJIEOaHUI TPyHTa COOTBETCTBEHHO MPHU
BEPTUKAJIbHBIX (TOPU3OHTAIBHBIX) BHOpanMAX (YHAAMEHTOB MAallIWH CJIEAyeT IPOU3BOJUTH 110

dopmyne

1 L 021
8|1+(5-1f [52+1]\/§

as = QA

: (19)

TZIe O - aMIUIATY/Ja BEPTHKAIBHBIX (TOPU30HTAJIBHBIX) KOJIeOaHM TPyHTa HAa TOBEPXHOCTH B TOUKE,
PAacIIoI0KEHHOW Ha PACCTOSIHUM I' OT OCH (hyHIAaMEHTa, T.€. NCTOYHHKA BOJH B IPYHTE;

Oy - aMIUIATYJIa CBOOOIHBIX M BBIHYKIEHHBIX BEPTUKAJIBHBIX (TOPM30HTAIBHBIX) KOIEOaHHH

(dyHnaMeHTa, T.e. ICTOYHHMKA BOJIH B TPYHTE Ha YPOBHE €r0 IIOJIOLIBHI, ONpeessieMas s



Pa3IMYHBIX BHIOB MAalIMH 110 (GopMyjiaM 00s3aTelbHbIX IPHIOKeHHid 1-3, B KoTopeX hy
CJIeyeT 3aMEHUThL HAa MUHYC hy;
o=rlrg

3leCh I - paccTosiHAE OT OocHu (yHIaMEHTa-NCTOYHHMKA JI0 TOYKH Ha TIOBEPXHOCTH TPYHTA, IS

KOTOPOH OIpeemnseTcs aMILTUTYAa KoJieOaHuii;
lo - OPUBENCHHBIA PaJyC MOAOIIBEI (DYHIAMECHTA-HMCTOYHHKA, f, = VA/ x.
YacToTy BOJH, pacHpOCTPAHSIOMIUXCS B TPYHTE, CIeQyeT MPUHUMATh PaBHON YacToTe KoieOaHWH
(yHIaMeHTa MaIIHHBL

IMpumeyanue. B nemsix yToyHeHHs aMIUIMTY[ KojeOGaHMM, pacHpOCTPaHAIOUIMXCS B IPYHTE, JOIYCKAaeTcs MPOU3BOAUTH
IIPOTHO3MPOBAaHKE KOJIeOaHUH IpyHTa Ha OCHOBE CIIEIHATIBHBIX JKCIIEPUMEHTATBHBIX UCCIICJOBAHUN.

1.32. Ilpm mnpoektupoBaHuH (YyHIAMEHTOB 3HaHUH M COOPY)KEHHH, UYBCTBHTEIBHBIX K
HEpaBHOMEPHBIM OcajkaM M BOCIPHHMMAIOIIMX JUHAMHUUYECKUE HArpy3KH, IeperaBacMble MalllHaAMU
yepe3 CTPOHUTENbHbIE KOHCTPYKIMM WIN TPYHT, CpeJHEe IABICHHE IOJ MOJOIBOH (hyHIaMeHTa Ha
€CTECTBEHHOM OCHOBaHMH JIOJKHO YAOBIECTBOPSTH YCIOBHIO

p<y4R (20)

Ycmosue (20) MOMMHKHO BBITIOMHATHCS I (YHIAMEHTOB 3/aHUM M COOPYKCHHH B Ipenesax 30HHI,
TJIe CKOPOCTB KoebaHuil V5= ¢ @ Ha MOBEPXHOCTH I'PYHTA OT UMITYJIbCHBIX HCTOYHUKOB Gonee 15 mm/c,
OT HCTOYHHKOB TMEPHOMUYCCKOTO JACHCTBUSA M CiydaiHbIX Oojee 2 mMMm/c (37eCh ¢ - aMIUIUTyIa
KoyiebaHuil TpyHTa, onpenensieMas mo Gopmyie (19), @ - yrioBas yacToTa BBIHY)KJICHHBIX KOJCOaHUI
(yHIaMEHTa-UCTOYHMKA AJISI MAIINH C MEPHOANICCKIMHI HAarpy3KaMH MM COOCTBEHHBIX - JUIS MAIHH C
UMITYJIbCHBIMH WIIH CIIy9aiiHBIMH Harpy3KamH).

OCOBEHHOCTHU ITPOEKTUPOBAHMS CBAHBIX ®YHIAMEHTOB

1.33. JIna ¢yHOAaMEHTOB MAIlMH C TEPHOJAWYECKHMHU Harpy3KaMH BO3MOXKHO NpPHUMEHEHHE CBait
JOOBIX BUIOB; U1 (PyHIaMEHTOB MallWH yIApHOTO AEHCTBHUS CIIEAYeT MPUMEHSTH JKeIe300eTOHHbIE
CBay CIUIOIIHOTO CEUEHHUS.

Paccrosinre Mex 1y IEeHTpaMH CBail B CBalHBIX ()yHIAMEHTax CielyeT NPUHUMATh B COOTBETCTBHH C
ykaszauusimu CHull 2.02.03-85, Ho He Gonee 10d (rae d - muamerp WM MEHBIIHH pa3Mep CTOPOHBI
MIOTIEPEYHOI0 CEYCeHHUs CBail).

1.34. Pacder cBaifHBRIX (YHIAMECHTOB MAIIMH C JIUHAMHYCCKHMH HAarpy3kKamMy IO Hecymei
CIOCOOHOCTH TPYHTOB OCHOBAHUS CBail ClIeAyeT NPON3BOIUTh HA AEHCTBHE PACUETHBIX CTATHCTHYECKUX
Harpy3oK B cooTBeTcTBHH ¢ TpeboBanmsmu CHull 2.02.03-85.

ITpu 3TOM pacueTHbIE CONPOTUBIICHNS TPYHTOB OCHOBAHUSI HA OOKOBO IOBEPXHOCTH CBail M MOA X
HIDKHAM KOHIIOM JIOJDKHBI OBITH JJONOJHHUTENBHO YMHOXKEHBI Ha KOI(QQHUIMEHTH YCIOBUH PabOTHI
IPYHTa OCHOBAHMS COOTBETCTBEHHO Yy, M Yo R, IIPUBENEHHBIE B TA0I. 5, a UX CyMMa JJI BUCAYMX CBai -
Ha K03(duiMeHT ycnoBuil pabOThI )., 3HAYCHHS KOTOPOro HpuBEACHBI B Tabu. 3. Jljus cBaii-cToek
K03 DULIKEHTY,, TIPUHUMAETCS PABHBIM 1.

Tabmuma 5
Koa¢dumuenTsr ycnouit paboTsl TpyHTOB
I'pyntst OCHOBaHMS
Ha OOKOBOH TI0J{ HIKHUM KOHIIOM
TIOBEPXHOCTHU CBAH ) f CBau Y.pR
a) [lecku poIxiible MH000M KPYHMHOCTH U 0,6 (0,75) -

BIQKHOCTH; MEJIKHE M IIbUICBATHIC
BOJIOHACHIIICHHBIE JIFO00M MIOTHOCTH;
MBUICBATO-TIIMHUCTBIE  TPYHTBI  C
rokasaresneM Tekydectu |,>0,6

6) [Ileckum mbUIEBAaTBIE, MEJKUE U 0,75 (0,85) 0,75 (0,85)
cpeqHel KpPYMHOCTH CpegHed IUIoT-
HOCTH JIFOOOM BJIQXKHOCTH, KpOMeE
YKa3aHHBIX B I03. «a»; MbUIEBATO-
TJIMHACTBIE TPYHTBI C IOKa3aTeleM
tekydectu 0,25 < 1. <0,6

Jlpyrue BUIbI TPYHTOB 1(1) 1(1)

Ilpumeuanus: 1. B ckoOkax yka3aHHBl 3HA4eHHS KOI(PPUIMEHTOB ISl CBAMHBIX
(yHIaMEHTOB ¢ IPOMEKYTOUHOM MOIAYIIKOH.

2. Tlpu npuMeHEeHHMH CBaii B POCA0YHBIX TPYHTaX 3HAYEHUs1 KOdQQUIMEHTOB Yopt U Yop R
MPUHUMAIOTCSL KaK JUISl NBUICBATO-TJIMHUACTBIX TPYHTOB C IIOKA3aTeNleM TEKYYeCTH, PaBHBIM
3HAYEHHMIO, TIPH KOTOPOM B cooTBeTcTBUM ¢ ykazanusmu CHull 2.02.03-85 onpenensrorcs
pacyeTHbIE CONPOTHUBIICHNUS TPYHTA MO HIKHUM TOPLIOM U Ha GOKOBOIT IIOBEPXHOCTH CBaH.

B ciydae onpeneneHus Hecylel criocoOHOCTH cBail O pe3ysbTaTaM MOJIEBBIX UCIBITAHUH BMECTO
KO3(QOUUUEHTOB )t U J;pr BBOAUTCA KOS(D(HUIMEHT YCIOBUH pPabOTHI I'PYHTOB OCHOBAaHHS
ompeneTieMblii Kak OTHOIIICHHE HEeCyIel CIIOCOOHOCTH CBaW, ONpPENeNeHHBIM PacueTHBIM CIIOCOO0M C
y4eToM KOI(QPULIUEHTOB J,, ¢ U J;pRr, K TOM %€ HECYIEH CIIOCOOHOCTH O€3 yueTa 3TUX KO3 (ULHEHTOB.



B cnydae onupanust cBaif Ha TPYHTHI, yKa3aHHbIE B [103. «@» TaOJl. 5, HECYLIYIO CIIOCOOHOCTh CBail
CleqyeT OIpemeNsiTh MO pe3yiabTaTaM TIOJNEBBIX HCHBITAHWH  JIUTEIBHO  JCHCTBYIOUUMH
ITUHAMAYECKUMH Harpy3kamu. [Ipy OTCYTCTBHM TaKMX JAHHBIX MPH COOTBETCTBYIOIIEM OOOCHOBAaHHH
JIOITYCKAETCSl OTPENEeNATh HECYIIYI0 CIOCOOHOCTh CBall IO pe3yabTaTaM IOJIEBBIX HCIBITAHUHA B
cooTBeTcTBHU ¢ TpeboBaHusamMu CHull 2.02.03-85 c¢ BBemeHHMEM BMeCTO KOIDQULIHUEHTOB )t U YR
ko3 dunmenta y,,=0,25.

1.35. Ilpu ycrpoiicTBe cBaliHBIX (DYHIAMEHTOB 37aHHUA U COOPYXKCHHIA, PACIIONIOKCHHBIX BOJIU3U
(yHIaMEHTOB MallMH C JUHAMHYECKUMH Harpy3KaMH, Hecyllas CIIOCOOHOCTH CBail ompeneinsercs: B
cootBercTBUH ¢ TpeboBanusmu CHull 2.02.03-85 ¢ ygeToM IOMOTHUTEIHHOTO KO GHUIMEHTA YCIOBHHA
PabOThI TPYHTOB OCHOBAHUSA ¥, (WU ¥pf U YpR), 3HAUCHHS KOTOPBIX OHPENEISAIOTCA B COOTBETCTBHH C
n. 1.34. Pa3Mepsl 30HBI, JUIT KOTOPO# YYUTHIBAaeTCs yKa3aHHbBIH Ko3((UIMEHT, cleayeT NIPUHUMATh B
COOTBETCTBUM C YKa3aHUSIMHU II. 1.32.

1.36. Pacuer komebaHnii CBallHBIX (YHAAMEHTOB MAaIlIMH CJIEIyeT IMPOU3BOAWTH IO TEM JKE
(dopmynam, 4to u a1 GyHIaMEHTOB HA €CTECTBEHHOM OCHOBaHHH, HO TIPH BBEJCHUHM BMECTO 3HAYECHUH
Macchl, MOMEHTOB MHEPIIMH MAacchl U ecTkocTedt M, 6, 0,,, 6, K, K., K, K, COOTBETCTBYIOIIUX UM
TPUBEJEHHBIX 3HAUYEHUH Myey, Opreds Gporeds Opired, Kored, Kireds Kpred Kyred, OTIPesienseMslil o popMyaam
(21)-(36).

Jlns BepTUKAIBHBIX KOJIeOaHMH CBAifHBIX (yHIAMEHTOB

N N
My red =My + 5, ig‘lmi’p igimi’o; (21)
K> e
Kz,red = Z;re ) (22)
1+KL9"IO
NE, A,
= Bth(B) +a .
rae K, g = NEA, m (23)
C*
a=—";
Ey
K kl*
2C .l Yc .l
~“pkk . » kK
Com = k=1 | : B =k kflc |
0

B dopmymnax (21)-(23):

M, - 061Iast Macca POCTBEPKA ¢ YCTAHOBJICHHOI HA HeM MALIHHOM, T(TC-c/M);

mijp - Macca 4acTH i-it cBaM, 3aray0JIeHHON B IPYHT, T(TC'CZ/M);

M; - Macca 4acTy i-i cBaM BBIIIE MOBEPXHOCTH TPYyHTa, 1(te-c?Im);

N - gmcio cBai;
Ep - MOIyJIb ympyroctu matepuana csaii kIla (tc-/m%);
| - rryGuHa nOrpyXeHust CBau B TPYHT, M;
|, - paccTosiHEE OT OJOIIBEI POCTBEPKA IO MOBEPXHOCTH IPYHTA, M; JUIsl HU3KOro pocteepka |,=0;

A, - nomaam nonepevyHoro ceYeHus cBau, M

U - IEPUMETP NOIEPEYHOr0 CEUSHUs CBaH, M;

C: - KO3(pQUIMEHT YNpyroro paBHOMEPHOIO C)KaTHsi TPyHTa Ha YPOBHE HIDKHMX KOHIIOB
CBaﬁ,KH/MS(TC/MS), ompenensieMelii 1o ¢opmyne (4), B KOTOpOH IUIOMIAIh MOJOIIBBI
(dynnamenTa A MpUHUMAETCSl PABHOM IUIOLIA/IM HAUOOJIBIIETO MOMIEPEYHOr0 CEUCHUS] HHIKHETO
KOHIIa CBaH, a 3HaYeHHe ko3 duireHTa b, 1s 3a0HBHBIX CBail yABaUBaCTCS;

K - K03 BHIMEHT, IPUHIMACMBIil PAaBHBIM JUIs CBail : 2 - I CIUIONIHBIX JKEe/Ie300eTOHHBIX; 2,5 -
JUTSL TIOJIBIX YKEJI€300€TOHHBIX; 3,5 - JUIsl IepeBSHHBIX;

Cpx - YIENBHOE YIPYroe CONPOTHBICHHE IPyHTa Ha OOKOBOH INOBEPXHOCTH cBau B K-M cioe
HNpUHAMaeMoe 110 Tabi. 6 u 7;

¢, - ko3 duruent, npuruMaemsiii pasasiv 10000 kH/m® (1000 te/vP);

ki u Kk - HOMep cilos TIpyHTa, OTCUMTBIBAEMBIH OT MOBEPXHOCTH TPyHTa A0 TIJIyOHHBI, paBHOI
coorsercrrenno | u I” = 0,2 [1+4th(10/1)]1;
Iy - Tomuunua K-ro cnos rpyHTa;
th - TaHreHc runepOOIUYECKHiL.



Ipumeuanue. [Ipu yMeHbILICHHH PAcCTOSTHUS MEX Ly cBassMu oT 5d 10 2d 3HaueHHEe K req CIICAYET YMEHBIIATH B 1BA pa3a (JUIs
[IPOMEKYTOYHBIX PACCTOSHUI OHPEACTSATH HHTEPIIOILHUEH).

Tabmuma 6

Iloxa3zaTenb TeKy4ecTH MbLICBAaTO- Y 1enbHOE CONPOTHBIIEHHUE C)p, kH/M® (TC/MS)

TJIMHHUCTBIX TPYHTOB |
0,75<I.<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)

HpI/IMe‘IaHI/[HZ 1 I[J'I}I IPOMEKKYTOUIHBIX 3HAYCHUH ||_ 3HA4YCHUC Cl, OnpeaciA€TCa UHTEP-
MOJISALHEH.

2. Ind npocafioyHBIX IPYHTOB 3HAYEHMS YAEIbHOIO YIPYroro CONpPOTHBIEHUS C, CIeAyeT
OonpeacyiATb KakK Ui [bUIEBATO-IVIMHUCTBIX TPYHTOB C IIOKasaTeIAIMUA TEKY4YECTH ||_,
COOTBETCTBYHOIIIUM HpPIpOI[HOﬂ BJIQ)KHOCTH HWJIM C YYE€TOM BO3MOXKHOI'O 3aMadyuBaHUS B
cooTBeTcTBHY ¢ TpeboBanussvu CHull 2.02.03-85.

JI71s TOpU30HTAIBHBIX KOJICOaHU CBalHBIX (hYHIAMCHTOB
« N N
My reqg = My +ﬂx _Zmi,p +_Zmi,o; (24)
i=1 i=1
Tabmuma 7
VY aensHOE ynpyroe conpoTUBICHHUE
IMeckn cp,KH/M3(Tc/M3),rpyHTOB Pa3IMYHON BJIAKHOCTU
BOJOHACBIIICHHBIX BJIAYKHBIX MaJIOBJIAKHBI
X
CpenHell KPyITHOCTH:

PBIXJTBIE 1,5-10*(1500) 2.10%(2000) 3.10%(3000)

cpefHeit IIOTHOCTH 3-10%(3000) 4.10%(4000) 5.10*(5000)
Menxkue:

PhIXJIbIE 1-10%(1000) 1,5-10%(1500) 2,5-10%(2500)

cpenHeil IIIOTHOCTH 2.10*(2000) 3-10*(3000) 4-10%(4000)
IIbineBatbie:

PhIXJIbIE 0,5-10%(500) 1-10*(1000) 1,5-10%(1500)

CpeHeli MIOTHOCTH 1-10%(1000) 1,5-10*(1500) 2,5-10%(2500)

IIpumeuanue. YaenbHoe ynpyroe CONpOTUBIICHHE Ul IUIOTHBIX NECUaHBIX IPYHTOB CIEIAYET
npuHnMath Ha 50% BbImIe, yeM HauOonblee W3 3HAYCHMIT C, yKa3aHHBIX B Tabm. 7 s
JIAHHOTO BUJIa TPYHTA.

B, =0.254;; (25)

N E, |l
Kx,red = 0 ) (26)

rze | - MOMEeHT MHepILUH TUIONIAM OIIEPEYHOTO CEUeHHS CBaH, m?;
a - koo dunmeHT ynpyroi negopMaliiu CUCTEMBI «CBasi-TPYHT», ONpeIesieMblii 1o Gpopmyiie

a=2a_, (27)
3gech o, -  KodhduueHT aedopmaruy, omnpeienseMelil B cooTBeTCTBHM ¢ ykasaHuamu CHull

2.02.03-85 npu y.=3.
Jl1st cBaii,3a1eMIIEHHBIX B POCTBEPK,

_ 2 (@)
p=A,+2Bl,a+C,(l,x) +T- (28)

I[J'IH CBaﬁ, 3allIEMJICHHBIX B POCTBEPK,

ﬁ{%[ﬂoa)z B, |+

0 o

(29)

B ¢popmynax (28), (29):
Ao, Bo, Co - K03 HULMEHTHI, 3aBUCAIINE OT NPHBEACHHON INIyOWHBI morpyxeHus cau | =al wu
YCIIOBUiT OMTUPAHHs €€ HI)KHEro KOHIa (ompenessitores no ykasanusm CHull 2.02.03-85).



JI71s1 Topr30HTAIBHO-BpanaTeNIbHBIX KoJleOaHuit cBail pyHIaMeHTOB

My red = My,reds (30)
0 =0 4g>m P avm r?: 31
ored =0, Pz Eimi,prh,i + Eimi,urh,i' (31)
2.
gw,red = Hw,red + h2 m, (32)
Kz,red N 2
Kq),red = N igirh'i (33)

B dopmynax (31)-(33):

0, - MOMEHT WHEpPIMH Macchl POCTBEPKAa M MAIIUHBI OTHOCHUTEIBHO TOPU30HTAIBHOH OCH,
IpoXoJdIleld depe3 UX OOLIUM LEHTpP TSKECTH MEPHeHIUKYISPHO NMIOCKOCTU KoleOaHui,
1M (te-M-c?);

h, - paccTosiHEe OT IIEHTpa TSHKECTH MACChI 71y A0 MOAOUIBBI POCTBEPKA, M;
lhi - PacCTOSIHHE OT OCH i-# CBaW [0 TOPH30HTAIBHON OCH, MPOXOISIICH depe3 HEHTP TIKECTH
MOZOIIBBI (PYHIAMEHTa NEPIeHANKYIISPHO IJIOCKOCTH KoJeOaHui.
Jliist BpamatesnpHbIX KoJeOaHuii cBaifHOTO (yHIaMEHTa OTHOCHTEIILHO BEPTUKAIBLHOM ocH

My, red = My reds (34)
« N 2 N 2.
gz//,red = ey/,r + By Eimi,prv,i + Eimi'o i (35)
K
K, og=—rd5r2, 36
w,red N a v,i ( )

B dopmynax (35), (36):
6,r - MOMEHT WHEpIMH MAacChl POCTBEPKa M MAIIHHBI OTHOCHTEIBHO BEPTHKAIBHOH OCH,
MPOXOISIIEH Yepes HEHTP TAKECTH POCTBepKa, T-M2(Tc-M-¢2);
lyi - PacCTOSIHHE OT OCH i-il CBaM 10 BEPTUKAIBHOW OCH, MPOXOASIICH 4Yepe3 LEHTP TSDKECTH
pocTBepKa, M.

1.37. OtHocuTenpHOE NAeMI(HUPOBAHUE I CBalHBIX (YHIAMEHTOB CIIEAYET OIpeNeNiTh, Kak
MIPaBUJIO, MO pe3yibTaTaM UCTBITaHUH. [Ipy OTCYTCTBUM 3KCIIEPUMEHTAIBHBIX JAHHBIX OTHOCHTEIBHOE
neMIipupoBaHue &, MPU BEPTUKAIBHBIX KOJICOAHHUAX CBAHHBIX (PyHIaMEHTOB JIOMYCKAeTCsl IPUHUMATD
paBHbM 0,2 118 ycTaHOBUBIIHXCS KoneOaHwid u 0,5 IS HeyCTaHOBUBIIMXCS KoJieOaHuil. 3HaueHHs &, ,
&y, &y ompenensarores mo Gopmynam (15)-(17).

OCOBEHHOCTMU ITPOEKTUPOBAHUA ®YHJAMEHTOB MAIIIVH HA BEHHOMEP3JIbIX
I'PYHTAX

1.38. ®dyHaamMeHThl MalldH € JUHAMHYECKUMH Harpy3KaMH, BO3BOAMMbBIE Ha BEYHOMEP3JBIX
TpYHTaX, CIEAyeT IPOeKTHpOBaTh B cooTBeTcTBuH ¢ TpeboBaHmsmu CHull 11-18-76 u
JTOTIOTHUTEIHHBIMH TPEOOBAaHUAMH, U3T0KEHHBIMU B 1. 1.39-1.43.

Hecymyro crnocoOHOCTH OCHOBaHWH (YHIAMEHTOB MallMH Ha BEYHOMEP3JBIX TPYHTAX,
UCIIONB3yeMbIX B KauecTBE OCHOBaHMII 1o mnpuHUMIY |, cieayeT onpenensrth ¢  y4eToM
JIOTIOJTHUTEIBHOTO KO PUIIMEHTA YCIOBHIA pabOTHI ., IPUHUMAEMOTO 110 TaduI. 8.

Tabmuma 8
Koodduiment nenonp3osanus Mt B0 | Koadpuinent yeaoBuii paboThl oCHOBaHMA Yes
BpeMCHH M3 BEYHOMEP3JIBIX [PYHTOB, HCTIONb3YEMbIX I10
npuHuny |
Mesnee 0,5 0,8
0r 0,5 10 0,7 0,7
Cs.0,7 0,5

1.40. Cpenmee craTHCTHYECKOE MaBIEHHE p TMOJA TOAOMBOM (yHIaMEHTa Ha E€CTECTBEHHOM
OCHOBaHMHU W HECYIIYIO CIIOCOOHOCTH OCHOBAaHHH CBailHBIX ()yHIAMEHTOB MAIIWH C JTWHAMHYECCKHMU
Harpy3kaMd Ha BEYHOMEpP3NBIX TIPYHTaX, HCIONB3yeMbIX Mo mnpuHiumy |l, ciexyer omnpenensts
COTJIacHO TpebOoBaHMUSIM COOTBETCTBEHHO mil. 1.21. u 1.34.

1.41. PacueT BepTHKAIBHBIX M TOPH30HTAIBHBIX KOJICOAHM MAaCCHBHBIX M CTEHYATHIX (PyHIaMEHTOB
U BEpTUKAJbHBIX KoNeOaHWH paMHBIX (YHJAMEHTOB Ha €CTCCTBEHHOM OCHOBAaHHWH, a TakKXke
BEPTHKAIBHBIX KONeOaHWH CBaWHBIX (YHIAMEHTOB JUIS MAlIMH C BPAIIAIOIIUMUCA YacTIMH, C



KPHUBOILIUITHO-IIATYHHBIMH MEXaHU3MaMH, APOOMIBHBIX M MEIBHUYHBIX YCTAHOBOK, BO3BOIMMBIX Ha
TBEPAOMEP3IIBIX I'PYHTAX, UCIIOJIb3YEMBbIX 110 MIPUHIUIY |, IPOM3BOIUTH HE CIIEIYeT.

Pacuer ropm3oHTanmbHBIX KoJeOaHMII paMHBIX (DyHIAMEHTOB YKa3aHHBIX THIIOB MAalIMH B 3THX
YCIIOBUSIX CIEIYEeT MPOU3BOIUTH B COOTBETCTBUH C YKa3aHUAMH 00sS3aTENbHBIX NpHIIOKeHUi 1 u 3.

1.42. Pacuer BepTHUKaNbHBIX KoJieOaHWI (yHOAMEHTOB (B TOM 4YHCIE CBaHBIX) MAIlWH C
UMITyJIbCHBIMH Harpy3kamu B TBEPJIOMEP3JbIX TPYyHTaX, HCIOJIB3yeMbIX IO mHpuHuumy |, a Ttaxke
(yHIaMEHTOB MAaIIMH BCEX THIOB B IUIACTHYHOMEP3NBIX3 TPYHTaX CIEAyeT NPOM3BOAWTH Kak Ha
HEMEp3JIbIX I'PYHTaX B COOTBETCTBHUHU C TPEOOBaHMSIMHM, W3JI0)KEHHBIMH B COOTBETCTBYIOIIUX paszeiax
JUISl Pa3HBIX THUIIOB MAIWH; MPH 3TOM KO3((HUIMEHTHl KECTKOCTH OCHOBAHUH (pyHIaMEHTOB ClielyeT
OTIPEETISTH 110 JAHHBIM PE3YNIBTaTOB MOJIEBBIX NCTIBITAHUN TPYHTOB.

1.43. Pacuer amMmimTynq TOPH3OHTANBHBIX KOJeOAaHMA CBaHBIX (YHIAMEHTOB MAIIWH C
MEPUOANYECKUMH M CITyJaWHBIMH JUHAMHYECKUMH Harpy3KaMH, BO3BOJMMBIX HA TBEPIOMEP3IBIX
TPYHTaX, HCHOIB3YEMBIX IO HPUHOUIY |, cleqyeT HpoW3BOAWTE B COOTBETCTBHH C YKa3aHHAMH
00s3aTenpHBIX npuitokeHni 1 1 3. TIpu 3ToM K03 HUIMEHTH KECTKOCTH KOHCTPYKIUH (QyHAaMEHTa S,
U S, ceyeT onpeaenaTs no GopMynam:

N
Sx = Elsi,; (37)
N L2
S, =251 (38)

B dopmynax (37), (38):
Sl - KOI(p(HIHEHT KECTKOCTH i-ii CBAll C KECTKOMl 3a[eNKOil B POCTBEPK 6 TOPH3OHTATLHOM
nanpasnenun, KH/M (tc/m), sl =12 EDbIil;
|; - MOMEHT MHEpPIMH MIIOMIA/I] TOMEPEYHOr0 CeUeH s i-i cBam, M';
ly - pacuetnast qnuna cBau, M, lg = l,+H+3d,;
H - BemnumHa, wu3MmeHsomasics B mnpexenax 0<H<H, mnpuHnMaemas uid HauOoiee
HEOIaronpuATHOTO CiTy4ast IpU pacdeTe Ha KoJIeOaHus;
lo+H, - COOTBETCTBEHHO paccTOSHKE OT HIDKHEH IpaHul IUTUTHI GyHIaMEHTA JI0 MOBEPXHOCTH TPYHTA, M,
U TOJIIMHA CE30HHO OTTAaWBAOLIECTO CJIOS, M, ONpeJelsieMas B COOTBETCTBUHM C YKa3aHHUSIMH
CHulII 11-18-76;
d - ImaMeTp WM CTOPOHA IIONEPEYHOrO CEYCHHS CBaW B HANPABICHUHM ACHCTBHS JTUHAMUYECKOH
HarpysK, M;
I\yi - PACCTOSIHUE OT LICHTPA TSHKECTH POCTBEPKA J0 OCH i-if CBaH, M.
1.44. Pacuer xonebGaHui (yHJAMEHTOB MAIlMH, BO3BOJUMBIX HA BEYHOMEP3NIbIX TIpPYHTaX,
UCIIONIb3yeMbIX 1Mo HpuHLMIY |, cieayer BBIIOJNHATH Kak Ha HEMEp3JbIX I'PYHTaX B COOTBETCTBUH C
TpeOOBaHUSIMH, U3JI0KEHHBIMH B pa3/ieNiax JJisi Pa3HbIX THIIOB MAIlIMH.

2. DYHIAMEHTBI MAIIWH C BPAIIAIOIIUMHUCHA YACTAMU

2.1. TpeOoBaHHA HACTOAIIErO pa3zfena paclpOCTPAHSAIOTCI Ha IPOEKTHpOBaHWE (yHIaMEHTOB
TypOoMaIuH (FHEpreTHUecKnX, HeTe- U ra3olnepeKadynuBaloyuX TypboarperatoB MoufHocTs0 10 100
ThIC. KBT, Typ6oKOMIpeccopoB, TypOOBO3IyX0IyBOK, TypOOHACOCOB), ANEKTPUUIECKUX MAIIUH (MOTOP-
TEHEpaTOpOB M CHUHXPOHHBIX KOMIIEHCATOPOB), LEHTPU(YT, IEHTPOOESIKHBIX HACOCOB, JBIMOCOCOB,
BEHTWJIATOPOB 1 TOMY ITOJJOOHBIX MAIlIMH.

2.2. B cocTaB MCXOJHBIX JAHHBIX JUIS IIPOEKTHPOBaHUS (PYHAAMEHTOB MAIlWH, yKa3aHHbIX B 1. 2.1,
KpOME MaTepHallOB, EPEYUCIEHHBIX B II. 1.1, TOJKHBI BXOIUTH:

JITaHHBIE O 3HAYCHUSX Harpy30K OT MOMEHTA KOPOTKOTO 3aMBIKAHHS T€HEpaTopa u OT TATH BaKyyMa B
KOHJIEHCATOpe, KOOPAWHATHI TOYEK MX NMPHIOKEHHS M pa3Mepsl IUIOIAA0K Mepefadyn dTHX Harpysok;
JTAaHHBIE 0 HAarpy3KaxX, BOSHUKAIOUINX MPH TEIUIOBBIX Ae(pOopMaIiisax MaliuH;

CXEMBl DACIIOJIOKEHUs] M Harpy3kd OT BCIOMOIaTeJIbHOro o0opymoBaHus (Macio- U
BO3JIyXOOXJIATUTENEH, MaCJISTHBIX OaKOB, HACOCOB, TYpOOIIPOBOJIOB U JP.);

CXEMBI IUIOIAA0K, OTMPAIOIINXCS HAa (GYHAAMEHT, U JaHHBIE O HOPMATHUBHBIX 3HAYEHHUSIX HATrPy30K
OT HHUX;

JTAaHHBIE JUIS OTIPEeNICHIS] MOHTAXXHBIX HarPy30K, pa3Mephl IUIOMIAI0K TIepeiayr ITHX Harpy30K.

Ipumeuanne. IIpn npoekTrpoBaHuN QYHAAMEHTOB TypOOArperaToB MOMHOCTEIO 25 Thic. KBT 1 Gornee mokasarenn (Gpu3nko-

MEXaHHYECKHX CBOWCTB TPYHTOB [OJDKHBI OMNPEACHSTHCS Ha OCHOBE HEIOCPEIACTBEHHBIX WCIIBITAHMI B IOJICBBIX WIIH
11a00PATOPHBIX YCIOBUSIX.

2.3. O®yHpaMeHTHl MAaIlldH C BPAMIAONIIMHCA YacTSIMH CJIEIyeT IPOEKTHPOBATH PaMHBIMH,
CTeHYaThIMH, MAaCCHUBHBIMU TN OOJIETYCHHBIMU.

IIpu BBIOOpE KOHCTPYKTHBHOH CXeMBI (pyHIaMEHTa CIeIyeT PYKOBOJCTBOBATHCS TPEOOBAHUSIMH,
cogepxammucst B nm. 1.11-1.13; npu 3tom crieayer coOuofaTh CHUMMETpUIO  (yHAaMeHTa
OTHOCHTEIIBHO BEPTUKAIBHOH IIIOCKOCTH, MPOXOSIIEH Yepe3 0Ch Bajla MAIIMHEL.



Crenyarsle (yHAaMEHTHI CIIEAYeT HPOEKTHPOBATh MPEUMYIIECTBEHHO C IONEPEYHBIMH CTCHAMH,
PACIIONIOKEHHBIMH MO TOANIMITHUKAMH MAIIHHBL.

2.4. llentpoOexxHble HACOCHI, AarperupyeMble Ha  3aBOJIC-U3TOTOBHUTENE TIPH  [TOMOIIH
KEJIe300€TOHHBIX OMOPHBIX IUTUT C UIEKTPOJABUTATENSIMH MM JBUTATEISIMH BHYTPEHHETO CTOpPaHUS
MouiHocTho 10 400 kBT, nomyckaercs ycraHaBiauBaTh 0e3 (yHIaMEHTa Ha MOACTHIIAIONIMI CJIOW Toa.
Hns arperatoB ¢ pnBurarensMd MomHOCTRIO A0 50 KBT keme300eTOHHBIE OIOPHBIC IIIHTHI
YCTaHABIMBAIOTCA Ha IOACTHIAIOIINK CIIOW Moia 0e3 CIerHUanbHOTO 3aKPEIUICHHS Ha HOMJHMBKY U3
MeCYaHO-TIEeMEHTHOTO pacTBopa TommuHONW 30-50 MM. [[ms arperaToB ¢ ABHTATEIIMH MOITHOCTBHIO
cebire 50 kBT kperieHune keae300€TOHHOW ONMOPHOM IUINTHI K ITOACTHIAIONIEMY CJIOIO M0Ja JO0JIKHO
OCYILIECTBISITHCS (PYHIaAMEHTHBIMHU OOJNTaMH.

2.5. dyHaameHTsl TypOoarperaToB MOIIHOCTEIO 25 Thic. KBT 1 Oonee He momyckaeTcs omuparb Ha
MIECKH PBIXJIBIE JTIO00H KPYHMHOCTH W BIAKHOCTH, MEJIKHE W IBIIEBATHIE BOJOHACHIIICHHBIE JTIO00M
IUIOTHOCTH, TIBIJIEBATO-TJIMHHUCTBIE TPYHTHI C TOKa3areseM TekydecTd | > 0,6, a Takxke Ha TPYHTHI C
Moxynem nedopmanuu meree 10 MIla (100 kre/em?) u TPYHTHI, IOABEPKEHHBIE B BOJOHACHIILICHHOM
coctostHAM cy(dosnu. [y cBai, ONUPAIOIKXCs HAa yKa3aHHBIC BBINIE TPYHTHI, HECYIIYIO CIOCOOHOCTh
cleqyeT ONpeleNaTh MO  pe3yiabTaTaM IIOJNEBBIX HCHBITAHMH  JIMTENIBHO  JEHCTBYIOLIUMHU
JUHAMUYECKHMU Harpy3KaMH.

2.6. Ha mHwxHHe TMTH (WIH POCTBEPKH) paMHBIX (YHIAMEHTOB MAIIMH, yKa3aHHHIX B M. 2.1,
JIOITYCKAETCs ONMPATh CTOMKH IUIOLIAJI0K 00CTY)KMBaHUS MAIINH U MIEPEKPHITUS HAJ OABAJIOM.

B ciyuae ycrpoiicTBa moj BCeM MAalIMHHBIM 3aJiOM 0OOIIeH (DyHIaMEHTHOW IUIMTBI JOMYCKAeTCs
HEMOCPECTBEHHO Ha ATOH IUINTE BO3BOIUTD (hYHAAMEHTHI MaIlIUH.

OJeMEeHTBl BEPXHEro CTPOCHUS (PYHIAaMEHTOB HE [OIYCKAaeTCsl CBSA3BIBATH C JJIEMEHTAMU H
KOHCTPYKLIUSIMU 3/1aHUSL.

HpI/IMe‘{aHI/Ie. B BHUJIC UCKIIFOYEHUS HA DJIEMEHTEI BEPXHETO CTPOCHUSL beHI[aMeHTOB MallluH JOITYCKA€TCsA ONUPaTh BKIIAIAHBIC
Y4YacTKM IepeKkpbiTHa. B 3TOM ciiydae mox omopamu OaJlOK NEPEKPBITUS HEOOXOAMMO IPEeLyCMaTpPHBATh H3OJIUPYIOLIYIO
NPOKJIaAKy, HAIIpUMEpP, U3 deopormaCTa WA JpYyrux HOI[O6HBIX MarepuajoB. Takue IPOKJIAAKHU CICAYET NPEAYCMATPUBATHL TaKHUE

I0J1 OIIOPAaMHU HEPEKPBITHI ¥ IUIOIIAJ0K OOCIY)KHBAHHS, YCTAHOBJICHHBIX Ha CTOWKAX, ONEPTHIX HA HWKHHE IUINTHI (POCTBEPKA)
(hyHIaMEHTOB MAIIIHH.

2.7.HopMmaTHBHbIC TUHAMHUYECKHE HArpy3KH (BepTHKaIbHEIC Fn, n ropusoHtansusie Fnp), kH (Tc),
OT MAIIIMH C BPAIIAIONMMUCS YaCTAMH CJIEAYET IPUHUMATh M0 JaHHBIM 3aJ[aHUs HA IPOCKTHPOBAHHKE, a
[P OTCYTCTBUH 3THX NAHHBIX JOMYCKACTCS MPUHUMATh PABHBIMU

s
I:n,v = I:n,h = /ug:lei J (39)
rae W - Ko3Q(QUIUEAT IPONOPIUOHATHLHOCTH, YCTaHABIUBAEMBIH 10 TabI. 9;

S - YHCIIO POTOPOB;
G - Bec KaxJoro potopa MamuHsl, KH (Tc).

Tabnumna 9
Koadpuuunent
Manmrbt [PONOPIHUOHAILHOCTH LU
Typ6omarmmHsl 0,2
DIeKTpUYECKHe MAIIHHBI C YaCTOTOM BPAIICHHS
Ny, 06/MuH:
menee 500 0,1
ot 500 no 750 0,1-0,15
ot 750 no 1500 0,15-0,2
cebie 1500 0,2
2
Llentpudyru (d - anamerp potopa, M) Ny d
1000
IleHTpO6EKHBIE HACOCH 0,15
2
n r
JIBIMOCOCHI H BEHTHIISITOPBI 0,8 ,
1000
Ho He meHee 0,2

2.8. JluHaMudeckne Harpy3Ku OT MAIINH, COOTBETCTBYIOIIHME MAaKCHMAaJIbHOMY IHHAMHYECKOMY
BO3ZCUCTBUIO MAIIMHBI HAa (pyHIaMEHT, clIeqyeT NPUHIMATh COCPEIOTOUYCHHBIMHA U MPHUIIOKEHHBIMHU K
3JIeMEHTaM, IOAePKUBAIONTIM ITOIIMIAITHIKY (K PUTEISM, OalKkaM) Ha YPOBHE OCEH ITHX JIEMEHTOB.

2.9. Jna ¢yHnamMeHToB TypOOMamIMH pPAaCYETHYIO JWHAMUYECKYI0 Harpy3Ky B IPOJOJIBEHOM
TOPU30HTAJIFHOM HAIPABICHUH ClEQyeT NpHHUMAaTh paBHOH 0,5 3HaueHWS TOH e Harpy3kd B
MIOTIEPEYHOM TOPH30HTAJIFHOM HANPABICHHWHU; JUIS OCTAJBHBIX MAIIMH C BPAMIAIOIIUMUCS YaCTSIMH
MPOAOJIBHYIO HATPY3KY CEAyeT NIPUHUMATh PABHOI HYIIIO.

2.10. HopmartuBHBIE Harpy3kd Ha (QYHIAMEHTHl TypOOMAIMH, COOTBETCTBYIOIIME MOMEHTY
KOPOTKOTO 3aMbIKaHus M, KH-M (Tc-M), W TATM BakyymMa B KOHICHCATOpPE IIPH THOKOM



NIPUCOEIMHEHNH KOHJIeHcaTopa Fiyae, KH (TC), crienyer mpuHMMATH NO 3aJaHUI0 Ha NMPOEKTHPOBAHUE
WIH ONIPEJICIIATH 10 PopMyiam:

N N
Mos =975—Ks | M =0,975—k, |; (40)
n

nr r

e =100 (F, o =102) (41
B dopmymnax (40), (41):

N - HOMHHaTIBHAS MOITHOCTH 3JEKTPUIECKON MaIINHbI, KBT;

Ny - 9acTOTa BPaIIEHHUs MAIINHBI, KBT;

K - KkO3(QGHUIMEHT KpaTHOCTH BpAIAIOIIEr0 MOMEHTa IIPH KOPOTKOM 3aMbIKAHHH,
NPUHUMAaeMbId MO 33JaHUI0O Ha MPOEKTHPOBAaHME; B Cilydae OTCYTCTBHS B 3aJaHHE Ha
MIPOEKTUPOBAHKE JIOMYCKAETCsl IPUHUMATH paBHBIM 10;

100 (10) - ycuue Tsru Bakyyma Ha 1 M2 ceuenns TpyGonposoga, kH/M? (tc/m?);

O - IUIOHIagh IOTIEPEYHOr0 CEUCHMS COEAMHUTENIBHON TOpJIOBHHBI KOHJEHcaTopa ¢
TypOUHOI, M.

2.11.1lpn ompenelcHWH pACUCTHBIX 3HAUYCHWUH yCcWIMH B 3JIeMEHTaX (pyHIaMEHTOB MAIIWH C
BPAIIAIOMNMUCS YacTAMH B KaXJO€ OTAEIBPHOC COUYCTAaHHE CIEAYeT BKJIIOYATh TOJBKO OJHY W3
Harpy3oK, COOTBETCTBYIOIIUX AUHAMUUYECKOMY BO3ACHCTBHIO MAIIMHBI: BEPTHKAIBHYIO CHIIy 1 MOMEHT
B BCPTHKAJIbHOW IUIOCKOCTH WJINM TOPH3OHTAIBHYIO CHJIy M COOTBETCTBYIOIIME €H MOMEHTHI B
TOPU30HTAIBHON U BEPTUKAJIILHOH INIOCKOCTSX.

Harpyska oT T4ru BakyyMa B KOH/IEHCATOpPE YUHUTBIBAETCS B COUETAHMAX HArpy30K Kak JUIMTENbHas
cratndeckas ¢ Ko3(UIIMEHTOM Hale)KHOCTH TI0 Harpy3ke % = 1,2.

CoueraHne B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMbIKaHUS My, SIBISICTCS OCOOBIM.

2.12. HopMaTuBHYI0 MOHTa)KHYIO Harpy3Ky Ha BepxHeH IuiuTe (pyHIaMeHTa CclelyeT NPUHUMATh 110
3a]aHMIO HAa MPOEKTHpOBaHHe, HO He Meree 10 kH/M (1 Tc/mP); ee ceayer yMHOXKATh Ha KO3(BHIHEHT
HAJICKHOCTH IO Harpyske % = 1,2 u koapPuuueHT AMHAMIUIHOCTH 77 = 1.

2.13. Pacyer kosebanuii pyHIaMEHTOB BCEX BHJIOB MAIIMH C BPAINAIOIIMMUCS YaCTAMH CBOJUTCS K
OTpENIeIeHUI0 MaKCUMAJIBHON aMIUTUTYAbI TOPU30HTAIBHBIX (IIOMEPEYHbIX) KoJIeOaHui BepXHEel IIUTHI
(1 paMHBIX (QYHIAMEHTOB) WIM BEpXHEeH TrpaHu (yHAaMEeHTa ([UIi MAcCUBHBIX M CTEHYATBIX
(yHIaMEHTOB); pacdeT clexyeT IpPOM3BOAWTH B COOTBETCTBHH C YKa3aHHAMH 0053aTEIHHOTO
IpUIoKeHus 1.

Pacuer aMmmTys BepTHKAIBHBIX KOJICOAHWH, KaK MIPAaBUIIO, HE TIPOU3BOJUTCSL.

2.14. Ilpu pacuerax xosnebaHui 3HAUYCHNUS PACYETHBIX TUHAMHYECKUX HAIPy30K CIEIyeT ONpeaeiTh
B COOTBETCTBHH C TpeOoBaHusiMu . 1.23 u 2.7.

2.15. Inst MacCUBHBIX M CTEHYATHIX (PyH/IaMEHTOB MAIIMH C BPAIIAOIMMHUCS YacTSIMH C YaCTOTOH
Bpaitenus 6osiee 1000 06/mMuH pacuer kosebaHu OMyCKaeTCs HE MPOU3BOIUTD

2.16. Pacuer xoneOaHMI OMOPHOW TUIMTHI arperupyeMoro OO0OpYHOBaHHS IMPOU3BOMUTCS Kak IS
MacCcHBHBIX (yHIaMeHTOB. [Ipu 3ToM B Maccy (hyHIaAMEHTa ClIeAyeT BKIOYAaTh Maccy 00OpyaOBaHMS,
OTIOPHOH IUIMTHI M Maccy HOACTHJIAIOUIErO CJIOS I10JIa HEMOCPEACTBEHHO IOA IUIMTOH W B IPHUMBI-
Karoliei 30He Ha paccTostHAU 0,5 M OT rpaHeil MIUTHL.

B cnyuae HeoOXOAMMOCTHM OTpaHMYEHHs PacHpOCTpaHEHHs KoyebaHuit OT o0b6opynoBaHHs,
CMOHTHPOBAHHOTO Ha JKeJe300€TOHHBIX ONOPHBIX IUIMTAaX, B TOACTHJIAIONIEM CJIO€ IOJa CIexyeT
yCcTpauBaTh CKBO3HOH LIOB.

2. DYHIAMEHTBI MAIIMH C KPUBOIIUITHO-IMATYHHBIMU MEXAHU3MAMMU

3.1. TpebGoBaHMsl HACTOSILETO pa3jelia PaclpOCTPAHSIOTCS Ha MNPOEKTHPOBaHHE (YHIAMEHTOB
MalIMH C KPUBOLIMITHO-IIATYHHBIMH MEXaHU3MaMH, UMEIOLIMX HEYpaBHOBEUICHHbIE CHIIBI 1 MOMEHTBHI,
B TOM YHCIIe AW3EJeH, TOPIIHEBBIX KOMIIPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECOMMIBHBIX paM, JIOKO-
MOOMJIEH U T.II.

3.2. B cocTaB HCXOIHBIX JTAHHBIX JJIS MPOCKTHPOBAHUS (PyHIAMEHTOB MAIllWH, YKa3aHHBIX B I 3.1,
KpOMe MaTepHajoB, IEPEUNCIICHHbIX B II. 1.1, TOKHBI BXOAWTE:

3HAUEHMs] PaBHOJCHCTBYIOMINX HEYPaBHOBEUICHHBIX (BO3MYINAIOIIMX) CHJI U MOMEHTOB IEpBOH H
BTOPOif FTApMOHHUK OT BCEX YacTei, MecTa MPUIIOKEHUS CHIT U TNTIOCKOCTH JICHCTBHS MOMEHTOB;

paccTosHHE OT OCH IVIABHOTO Bajla MaIInHbI JI0 BepXHel Trpanu QyHIaMeHTa.

3.3. ®yHIaMeHTbl MallMH C KPUBOIIUITHO-IIATYHHBIMH MEXaHH3MaMH CJeIyeT NpPOEKTHPOBAThH
MacCHUBHBIMU WJIM CTEHYATHIMHM, & B OTJEIBHBIX CIY4asX JUIl MAIIUH C BEPTUKAIBHO PACIIOIOKEHHBIMH
KPHUBOLLIHUITHO-IIATYHHBIMH MEXaHW3MaMH JIOIyCKAeTCsl TaKyKe MPeJyCMaTpuBaTh YCTPOMCTBO paMHBIX
(yHIAMEHTOB.

3.4. Kommnpeccopsl, arperupyemble Ha 3aBOAE-M3TOTOBHUTENE MPU IIOMOIIM JKeJIe300€TOHHBIX
OTIOPHBIX IUTUT C 3JIEKTPOJIBUTATEIIAMHU TN JIBUTATENIIMU BHYTPEHHETO CrOpaHUsl MOIIHOCTHIO 10 400
kBT, nomyckaercst ycranaBimBathk 0e3 GyHIaMEHTOB Ha MOACTHIIAIOMIMHI cllol nosa. Pacuer xonebanuii



W KpeIUIEHHE JKeNe300€TOHHOH OMOPHOW IUIMTHI K TOACTWIAIONIEMY CJOK I0Ja JIOJDKHBI
OCYIIECTBJIATHCA C ydeToM TpeboBaHuit mi. 2.4 u 2.16.

3.5. Ha ¢yHnamMeHTsl MallluH JAOMYCKACTCS CBOOOJHO OMHMPATh OTACIBHBIC IUIOMIAJKUA U CTOMKH, a
TaKXKE BKJIAJIHBIC YYACTKH MCPEKPBITHA MEXIy CMEKHBIMH (yHIAMEHTAMH, HE COCIAMHCHHBIC C
KOHCTPYKIHUSIMH 3TaHHH.

HpI/IMe‘IaHI/Ie. OHI/IpﬁHI/Ie JJICMCHTOB KOHCpr'KLII/Hjl 3JaHUA Ha C])yH,I[ﬁMeHTI)I MalllH OOMyCKA€TCs B BUJAC HCKIIIOYCHUS IIPU
HaJIMYWUHU CIICHHUAJIBHOTO 000CHOBaHHS.

3.6. Pacyer mpo4HOCTH 3JIEMEHTOB KOHCTPYKIMU (YHIAMEHTOB CIEIyeT MPOM3BOAWUTH C yYETOM
TpeboBarnii mm. 1.22 m 1.23, mpuuem B ¢opmyne (3) crmemyer mnpuHUMAth F, - HOpMaTHBHYIO
JUHAMHYECKYIO HArpy3Ky, COOTBETCTBYIOUIYI0 HauMOONbINCH aMIUINTyIEe IEpBOH WIH BTOPOH
TapMOHMKHM BO3MYIIAIOIINX HArPY30K MAIIMHbI, yCTAHABINBACMOMN B 3aJJaHUH Ha POEKTUPOBAHHUE.

3.7. Ilpu ompexpeneHHH aMIUTUTYZ KoOJieOaHWH (YHAAMEHTOB TOPH3OHTAJIBHBIX MAIMH pacyer
JIOITyCKAeTCsl OTPAaHWYMBATh TOJNBKO BBIYMCICHHEM AaMIUINTYABl KoJeOaHWMII B HampaBJICHHH,
MapauIeIbHOM CKOJIBKEHHIO TIOPIIHEH, M HE YUUTHIBATh BIMSIHUE BEPTHKAIBHONW COCTABIIAIOIICH BO3MY-
HIAIOLIUX CHJL.

ITpu pacyere ammmuTy 1 KonebaHui (yHAaMEHTOB BEPTHKAIBHBIX MAIINH JOITyCKACTCA:

pacdeT aMIUIMTYyJ TOPH30HTAIbHBIX KOJIECOAHWMI OrpaHMYNTH TONBKO JUIL HAIPaBICHHUSA,
MEPIECHANKYIISIPHOTO INIaBHOMY Baly MaIllMHBEI;

pacdeT aMIUIUTYJl BEPTUKAIbHBIX KOJEOaHWH MPOM3BOAWUTH TOJNBKO C YYETOM BIHSHUS
BEPTHUKAJIBHOM COCTABIAIOLICH BO3MYIIAIOIIUX CHIL.

Juns  QyHDaMEHTOB MAIIMH C  YIJIOBBIM  PAcHOJIOKEHHWEM IMIMHAPOB pacueT aMIUIUTYA
BBIHY/ICHHBIX KOJIeOaHMUI ClieyeT MPONU3BOIUTE C YIE€TOM KaK BEPTHKAIbHOM, TaK M TOPH30HTAIBLHOM
COCTABISIIONICH BO3MYINAIOIIMX CHJI W MOMEHTOB MaIIMHBI JUI1 IUIOCKOCTH  (DyHIaMEHTa,
MEPIICHANKYIIIPHOI INIaBHOMY BaJly MalllHbIL.

3.8. Pacuer xonebanuii GpyHIaMEHTOB MAIlMH C KPUBOLIMITHO-IIATYHHBIMU MEXaHH3MaMH CJIEIyeT
MPOM3BOJUTh B COOTBETCTBUHM C YKa3aHUSMU OOS3aTEIBHOTO MNPWIOKEHUS 1|, NMpUYeM 3HAYCHUs
HOPMAaTHBHBIX BO3MYILAIOIIUX CHJI EPBOM WIIM BTOPOIl FTAPMOHMKH CIIEIyeT MPUHUMATh MO 33/IaHHI0 Ha
MIPOEKTUPOBAHHE.

3.9. B ciyvae, ecnu U3 JByX FapMOHMK BO3MYILAIOIIUX CHJI M MOMEHTOB OJIHA COCTaBJIIET MEHee
20% npyroit m ee yacTtoTa oTiAM4aeTca Oosee yeM Ha 25% OT COOCTBEHHOM YacTOTHI KOJIEOaHMH
(dyHIaMeHTa, TO MpH pacyeTe aMIUIUTYHA BBIHYXICHHBIX KOJICOaHHH ee HEe YYHTHIBAIOT; B OCTAJIbHBIX
cilydasx pacyeT aMIUIMTYZA CJIeIyeT MpPOM3BOAWTH Ui KaKAOM M3 MEpBBIX JBYX T'apMOHHK
BO3MYIIAIONINX CWJI 1 MOMEHTOB. IIpn 3TOM pacueTHble 3HAUEHHS aMIUIMTYZ KoyieOaHWH (yHIaMeHTa
JUIA KaXKA0H rapMOHMKM HE JOJDKHBI MPEBBIIIATh MPEJeIbHO JOMYCTHUMbIX 3HAUCHUH, IPUBEACHHBIX B
Tabm. 2.

3.10. [ns BTOpO TrapMOHUKM BO3MYLIAIOIIMX CHJI M MOMEHTOB 3HAay€HHsI aMIUIUTY]
TOPU30HTANbHEIX U BEPTHKAJILHBIX KOJIEOAHUH ap , U 8y CIeAyeT ONPeAeNaTh 10 TeM ke GpopmynaaM, 4To
U JUIA TIepBOM TapMOHHUKH, 3aMEHHUB B (hOpMyJax 3HaUCHHE YIIIOBOW YacTOTHI BPAIICHUS MAIIWHBI @ HA
20.

4. DYHIAMEHTbBI KY3HEYHbBIX MOJIOTOB

4.1. B coctaB MCXOAHBIX JAHHBIX JJISI MPOCKTUPOBAHUS (PYHAAMEHTOB Ky3HEYHBIX MOJIOTOB, KPOME
MaTepHaoB, YKa3aHHbIX B 1. 1.1, TOMKHBI BXOIUTh:

YepTexH rabapuToB MOJIOTA C YKa3aHUEM THUIIa MOJIOTa (IITaMIOBOYHBIN, KOBOYHBIN) U €T0 MapKH;

HOMHWHAITbHAS U JIEHCTBHUTENbHAS (C YYETOM MAacChl BEpXHEH IMOJIOBHHBI IITAMIIa) Macca MaIafolinX
4acTeil; BhICOTA UX MaJCHUS;

Macca madoTa U CTAaHHHBI,

pasMepsl MOJIOMIBEI MAab0Ta U OTMETKH €€ OTHOCHUTENBHO IMOJa I1eXa, a TaKKe pa3Mepbl OMOPHOM
IJTUTHI CTAHUHBI,

3Ha4YeHHEe KO03(P(HUIIMEeHTa BOCCTAHOBJICHUSI CKOPOCTH yJapa MU IITAMIIOBKE HU3JEIUI U3 I[BETHBIX
METaJJIOB WJIN MX CIUIaBOB;

BHYTPCHHUH TUaMeTp HWIMHAPA U padodee JaBIICHHUE TIapa Wik BO3AyXa (MU SHEPTHS ynapa).

4.2. ®yHOaMEHTBl MOJIOTOB CIEAYET MPOEKTUPOBAaTh B BHUJAE >KECTKUX IUIMT WM MOHOJMTHBIX
6110KOB. {151 MOJIOTOB € Maccoi Magaromux 4acTeil 10 3 T BKIIOYUTENBHO. JlomyckaeTcs ycTpoHCTBO
0IHOTO 001Iero GpyHIaMeHTa 10T HECKOJIBKO MOJIOTOB MIPY WX PACTIONOKEHUU HA OHOH JINHUY.

4.3. TommuHa MoAIa00THOHM YacTh pyHIAMEHTA OJKHA OBITh HE MeHee Yka3aHHOH B Tabm. 10.

Ta6numa 10
HomwunanbHas macca TonmuHa noamadboTHON YacTh UYucno apMaTypHBIX CETOK B
MaJIafoNUX JacTen (dyHnamenTa, M, He MeHee BepxHeil yacTi (pyHIaMeHTa
MOJIOTA M, T
m, <1 1 2
1<m, <2 1,25 3
2< m, <4 1,75 3
4< m, <6 2,25 4




6< m, <10 2,6 5
m, >10 Csbiirre 3 Csbitire 5

4.4. DyHpaMEHTOB Ky3HEYHBIX MOJIOTOB JOJDKHBI HMETh KOHCTPYKTHBHOE apMHpPOBAaHHE B
COOTBETCTBUH C TpeOoBaHMsAMH T1. 1.15.

BepxHIo0 9acTh (pyHIAMEHTa, MPUMBIKAONIYI0 K MOAMIA00THOIN MPOKIAAKe, CIEAYeT apMUPOBATH
TOPU30HTANIBHBIMU CETKaMH C KBaJpaTHbIMU suelikamu pasMepamMu 100x100 MM w3 crepxkHen
muamerpoM 10-12 MM; CETKHM clleyeT pacroaaraTh psilaMy ¢ PACCTOSTHUEM MEXKITy HUMH 110 BEPTHUKAIIN
100-120 MM B KonHMYecTBe, MPHHAMaeMOM MO Tabna. 10 u 3aBHCSIMIEM OT MAacChl IAfaroIeil 4acTH
MOJIOTA 1,

Yactp (yHIAaMEHTOB KOBOYHBIX MOJIOTOB, PACIHOJOKCHHYIO IO/ IIOJOLIBOM CTaHWMHBI MOJOTA,
ClIelyeT apMUpPOBaTh FOPU3OHTAIBHBIMU CETKAMU C KBa/IPATHBIMHU SIYEHKaMU W3 CTEpIKHEH AHaMeTpoM
12-16 MM ¢ maroM B TNpOXOJbHOM M nonepeyHoMm HampasieHusx 200-300 mMM. AHalOru4Hble
apMaTypHbBIE CETKH CJIe[yeT YCTAaHaBJIMBATh Y TPaHEH BBIEMKH JuIsl I1a00Ta BCEX BHIOB Ky3HEUHBIX
MOJIOTOB, IPUYEM BEPTHKAIbHBIE CTEPXKHM OSTHX CETOK HEOOXOAMMO JOBOAWUTH OO IOJOIIBEI
¢byHnameHTa.

4.5. JlepeBsiHHBIC TOAMIAOOTHBIE MPOKIAAKH CIEAyeT W3TOTaBIMBaTh W3 AYOOBBIX OpycheB; IS
MOJIOTOB C MacCOH IaJaroIux 4acTei 10 1 T nmoamadoTHYIO MPOKIAJKY JOMYCKAeTCsl H3TOTOBIATh M3
JIMCTBEHHUIIBI WJIX COCHBI.

JlepeBsHHBIE TIPOKIAAKH CIEAYeT IpeaycMaTpuBaTh W3 mmtomartepuanoB 1-ro copra mo ['OCT
2695-83 u I'OCT 8488-86 E.

IIpn oOOCHOBaHMM pacdyeToM M IO COTJIACOBAHMIO C 3aBOJOM - M3TOTOBHTENEM MAIIMHbBI
JIOITYyCKAaETCs 3aMEHATH JICPEBSIHHBIC MTOIA00THBIE TPOKJIAAKN Ha PE3HHOTKAHEBBIE.

4.6. AMIIIMTYIp BEPTUKAIBHBIX KOJIeOaHUH (yHIaMEHTOB MOJIOTOB NPH LEHTPATIHHONW yCTAaHOBKE
a;, M, ciexyeTr ompenenste no ¢opmyine (1) oOs3aTenbHOro NMPHIOKEHHS 2, B KOTOPOH HMITYJIBC
BEPTHKaJIbHOM CHJIbI J,, KH-c(TC-C), onpenensiercs mo hopmyiie

J;,=myv, (42)

rae M, - Macca najjaroIux YacTeil MOJIoTa, T(TC'CZ/M);
V - CKOPOCTh TMAaJaloNIMX YacTedl MOJIOTa B Havaje yaapa, M/C, IpHHUMAaeMas M0 3aJaHHI0 Ha
HpOCKTI/IpOBaHI/IC njin, HpI/I OTCyTCTBI/II/I TaKuX JaHHBIX, onpeuenﬂeMaﬂ 10 (bopMynaM:
JUTSE MOJIOTOB, CBOOOTHO Mamaronux ((hYPUKIIMOHHBIX ¥ OJHOCTOPOHHETO JICHCTBHUA),

v =0,9,2¢gh,; (43)
JJI1 MOJIOTOB JIBOMHOTO JIENCTBUSA

p,A
v =0,65 [2gh, (—+1)

o

(44)

(45)

HiIny =

B dopmynax (43)-(45):

h, - paGouas BbICOTa Maf€HNsl yIAPSIONIMX YACTEH MOJIOTa, M;

A, - mIomans NOPIHA B LIUIHHIPE, M2;

P - CPEJIHEE JABICHHE TTapa MK Bosayxa, Klla (tc/m?);

Eg, - sneprus ynapa, kJIx (Tc-M);

g - yCKOpeHHe CBOOOTHOTO MaIeHHUsI, g:9,81M/02.

Koaddunment BoccTaHOBICHUS CKOPOCTH ynapa € B gopmyne (1) o0si3aTenbHOT0 MPUIOKEHUS 2
CJICAYCT NPUHUMATB: IIPU INTAMIIOBKE CTAaJIbHBIX I/IBJICJ'[I/Iﬁ JJIsT MOJIOTOB IITAMIIOBOYHBIX €=0,5; JJIA
KOBOYHBIX MoioToB €=0,25; mpW MmTamIOBKE HW3AENIMH W3 IIBETHBIX METAJUIOB M WX CIUIABOB
KO3(h(UIKEHT € clielyeT MPUHUMATh 110 33/IaHHI0 Ha IIPOEKTHPOBAHHME.

4.77. AMIIUTYZy BepTHKAJIBHBIX KoleOaHWH (QyHAaMEHTa TIpH YCTaHOBKE MOJOTa C
SKCIEHTPUCUTETOM CIIEAYET OmpenensaTh 1o ¢opmynaMm (2)-94) oOs3aTenbHOrO NMPUWIOKEHUs 2, B
KOTOPBIX 3HAYEHHE € - TO K€, 4To B M. 4.6, a 3HAYEHHE UMIIyJIbCca MOMEHTa J, ompelensercs Io
dhopmyie

J,=Jse, (46)

4

IZie € - DKCLUEHTPUCUTET yAapa, M.

[Ipu ycrpoiicTBe 00ImIel INTHI O HECKOJIBKO MOJIOTOB B COOTBETCTBHHU C TI. 4.2 1 TIPH HECKOJIBKUX
OTJEJIFHO CTOSIIUX (YHAAMEHTaxX B II€Xe aMIUIUTYAbl BEPTUKAIBHBIX KOJeOaHnH (pyHIaMeHTa ciexyer
ONpenenaTh ¢ yueToM ykasanui 1. 1.30.



4.8. Jlns ymeHbplieHUS KojeOaHWH (QYHIAMEHTOB MOJIOTOB M BPEIHOTO BIHUSHUSA WX Ha
00CITy)KMBAIOIIMKA TIEPCOHAN, TEXHOJOTHYCCKHE IMPOIECChI, BOJM3U PACIOJIOKECHHOES 000pYIOBaHUE H
KOHCTPYKIIMU 3JaHUH W COOPYKCHHU CICAYEeT, KaK IPABWIIO, MPEIyCMATPUBATh BHOPOU3OJISAIIHIO
(hyHIaMEHTOB MOJIOTOB.

[MpumeHenne BUOPOM3OJSILUYU SIBISETCS 00s3aTeNbHBIM sl (DYHIAMEHTOB MOJIOTOB C MAaccoit
majlalonux yacred 1T u Gojee, eciiv OCHOBaHUS (DYHIAMEHTOB MOJIOTOB M HECYIIMX CTPOUTEIbHBIX
KOHCTPYKIMI 3IaHUH Ky3HEYHOTrO IIeXa CJIOKECHbI MEIKHMH U MbLUICBATHIMH BOJOHACHIICHHBIMH
MEeCKaMHu.

4.9. CymMMa CTaTHYECKOT'O M JUHAMHYCCKOTO NABJICHUIN Ha MOMIIA00THYIO MPOKIAAKY HE MOJDKHA
MIPEBBINIATh PACYCTHOTO COMPOTUBIICHUS IPEBECUHBI IPH CIKATHHU TONIEPEK BOJIOKOH.

PacueTHoe IMHAMHUYECKOE JABICHAE Ha MOMMAGOTHYIO POKIAAKy o, KIla (Tc/M?), BBIMHCIAETCS O

bopmyne

EW
o =16myv . (47)
m; At
rae E,, - MOITysh yIpyrocTH MaTeprana noamadoTHOH mpokianky, klla (te/m?);

mi - CymMMapHas Macca maboTa U CTAaHUHBI JJI1 IITaMIIOBOYHBIX MO JIOTOB U Macca mabora JUUIA

2
KOBOYHBIX MOJIOTOB, T (TC-C“/M);
2
A; - omopHas oAk madora, Mm%
t - ToNMmMHA IPOKIAIKH, M.

5. ®yngaMeHTHI (POPMOBOYHBIX MAIIUH JIMTEIHOT0 NPOM3BOACTBA

5.1. TpeOoBaHUS HACTOSAIICTO pasjeiia PACHPOCTPAHSAIOTCS Ha MPOCKTUPOBAaHUE (DYHIAMEHTOB
(OPMOBOYHBIX (BCTPSAXMBAIOLIMX) MAIIMH JUTEHHOrO MPOM3BOACTBA C BEPTHUKAJILHO HANPABICHHBIMH
yIapHBIMU Harpy3KaMu.

5.2. B cocraB MCXOIHBIX AAaHHBIX Ui MPOCKTUPOBAHUS (YHIAMEHTOB (DOPMOBOYHBIX MAIIHH
JUTEHHOI0 IPOU3BOJICTBA, KPOME MATEPHUANOB, YKa3aHHBIX B II. 1.1, TODKHBI BXOAUTH!

HOpPMaTHBHBIE CTaTHYECKHUE HArpy3KH, NepeAaBacMble Ha (yHAaMEHT OCHOBHBIMH MEXaHH3MaMH
(BCTPSAXMBAIOIINM, TIOBOPOTHBIM, IIPUEMHBIM H TIP.), ¥ TOUKH IIPUII0KEHHUS 3TUX HArPY30K;

IPYy30I0IBEMHOCTh MAIIMH (CyMMapHasi Macca ONOKH M (POPMOBOYHOI CMecH), Macca MaJaroliux
JacTel M CTAHMHBI BCTPSIXUBAIOLIETO MEXaHI3MA;

pabodast BBICOTa NaJCHUS BCTPAXUBAIOIIUX (ITAJAFONINX ) YaCTEH MAIINHbI;

pa3Mepsl B IUTIaHe, TOJIIMHA ¥ MaTepual Haa(QyHIaMEeHTHON yIpYyTro# MpoKIaIKy.

5.3. JIna ycrpoiicTBa HaqdyHIaMEHTHOH yIpyroil IpOKIagKy CleAyeT MpelycMaTpuBaTh Opychs U3
ny0a 1 MCTOBYIO pe3uHy. [list BCTpsixuBaromux GOpMOBOYHBIX MALIMH TPY30MOIbEMHOCTBIO MEHEE ST
JIOITyCKaeTCsl MPUMEHEHHE OpYCheB U3 JIMCTBEHHHUIIBI WIIH COCHBI.

JlepeBsHHBIE OpYCHsI CIEIyeT U3TOTOBIATH U3 IPEBECHHBI, OTBEYAIOIeH TPeOOBAaHIIM, yKa3aHHBIM B
m. 4.5.

5.4. ®ynnameHTsl (POPMOBOYHBIX MAIIWH JUTEHHOTO MPOM3BOACTBA CIEAYET MPOEKTHPOBATh, Kak
MIPaBUJIO, JKeJIe300€TOHHBIMH MaCCUBHBIMHU.

Bricora yHIaMenTa 1oj| BCTPSAXUBAIOMIMM MEXaHU3MOM M PAcCTOSHHE OT JHA KaHAJIOB, TOHHEJIEH
1 BBIEMOK JI0 TIOJIOIIBHI (PyHAaMEHTa JOJDKHBI ObITh HE MEHee yKa3aHHbBIX B Ta0m. 11.

Tab6muma 11
Bericora pynaamenTa nog Paccrosnaue ot 1Ha
I'py301015€MHOCTD MaLITMHBI BCTPSIXUBAIOIIUM KaHajIoB, TOHHEJIEH 1
me, T MEXaHU3MOM, M, HE MEHee BBIEMOK JI0 TTO/IOIIBBI
(yHIaMeHTa, M, He MeHee

m.<15 1 0,2
15<m.<25 1,25 0,3
25<m.<5 15 0,4
5<m.<10 1.8 0,5
10 <m.<20 2 0,7
m. > 20 2,25 0,9

5.5. ApmupoBanre QyHAaMEHTOB (POPMOBOYHBIX MAIIMH M UX OTACIBHBIX 3JIEMEHTOB HEOOXOIUMO
MPOU3BOJUTh B COOTBETCTBHH C TPEOOBaHUSAMH, NMPHBEICHHBIMH B 1. 1.15, ¢ yd4eToMm ciemyromux
yKa3zaHUil.

BepxHroro yacTh (¢yHIaMEHTa HEMOCPEACTBEHHO IOJI CTaHWHOW BCTPSXWBAIOIIETO MEXaHW3Ma
cilelyeT apMHpOBaTh TOPU3OHTAIBHBIMU CETKAMM, YHCJIO KOTOPBIX Ha3HA4aeTcs B 3aBUCHMOCTH OT
rpy30I0IbEMHOCTH MEXAHU3MA, T:

o 5 1-2 cetkn

ot 5 o 15 2-3 ceTkH

cB. 15 3-4 ceTkn



Hapy»xHbie jxenie300eTOHHBIE CTEHBI, Orpaxaaroniue GopMOBOYHYIO MAIIMHY, CIEIyeT apMHUPOBAThH
JIBOMHBIMU CETKaMM, UCIIOJIB3YSl B Ka4eCTBE BEPTUKAIBHOM apMaTyphl CTEpKHU AuaMeTpoM 12-14 mm
TPY30TO0BEMHOCTH MamuH 10 15T u amamerpom 16-20 MM mpu OGoJsblied Tpy30mogbeMHOCTH. B
Ka4ecTBE MPOJOIBHON apMaTyphl CIEAYET MPEeIyCMaTpUBaTh CTEPXKHM AuaMeTpoM 10-12 MM c mrarom
cootBercTBeHHO 300-400 MM. CeTKH clemyeT COeNHWHATh MEXIY COOOH IOIEepPeYHBIMU CTEPKHIMHU
nmuamerpoM 10-12 mm gepe3 600-800 MM B TOPH30HTAIHHOM H BEPTUKAIEHOM HAIIPABICHUSX.

Hapyxnble OokoBble TpaHM (yHIAMEHTa CIEAYyEeT apMHpPOBaTh apMaTypHBIMH CETKaMH,
BBINIOTHEHHBIMH TS (hYHIAMEHTOB 06beMoM SOM® i MeHee ¢ BEPTHKATLHBIMH CTCPIKHSIMH THAMETPOM
12-14 mm u marom 200 MM, a Ut HpyHIAMEHTOB 00BbeMOM OoJee 80Mm° - muamerpoM 16-20 MM ¢ TeM ke
1aroM.

5.6. ®OpPMOBOYHBIE MAIIMHBI C MOBOPOTHO-TIEPEKUIHBIM MEXaHU3MOM CIIEAyeT pacrojiaratb Ha
(dyHmaMeHTe, KaK TPaBHJIO, OOPAIICHHBIMH IIOBOPOTHO-TIEPEKHIHBIM MEXaHHM3MOM B CTOPOHY
CTPOUTEIBHBIX KOHCTPYKIHH.

5.7. AMIIUTYIsl BepTHKaIbHBIX KojieOaHWH (yHIaMeHTOB (DOPMOBOYHBIX MAUIMH ClEIyeT
OTpeNeNaTh B 3aBUCHMOCTH OT COOTHOIICHHS YITOBOI 4acTOTHI ®, C, CBOOOIHBIX BEPTHKATHHBIX
KoJieOaHWH TOJBIDKHBIX YacTeil MallMHbl Ha YHpyrod HaaQyHIaMEHTHOW NpPOKIaAKEe M YIIIOBOM
qacToThl A, ¢, CBOBOIHBIX BEPTHKAIBHBIX KOJICOAHMIT BCEHl yCTAHOBKH HA IPYHTE, ONPEICIACMBIX 110
bopmymam:

k
o= |—; (48)
m0 + ml
K
A == (49)
ml

rae K cyMmapHblil KO3 QUIMEHT KEeCTKOCTU YIpYroi HaapyHmaMmeHTHoU npoknanaku, kKH/M (tc/m),
ompenesIeMblii o hopmyIie

k — AlEWEI' ,
t.E, +t,E,
31Ch Aj - IION[AAb CTAHMHBI BCTPAXHBAIOIIEr0 MEXaHI3Ma, M2;
E., - MOy/Ib IPYrOCTH AEPEBIHHON mpokanku, klla (tc/m%);
E, - Momynp ympyroctu pe3uHOBOH MPOKIIAIKH, TPHHAMACMBIH B 3aBHCHMOCTH OT TBEPJOCTH MO
I'OCT 263-75;
t, - TONIIMHA PE3MHOBOM MPOKIAJIKH, M;
ty - TONIKHA TePEBSIHHOM MPOKIAIKH, M;
m' - Macca YCTaHOBKH, T (TC'CZ/M), omnpenesemMas mo GopmyJie

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

m, - CyMMapHas Macca NaJaroliX YacTeil MalllMHbI, BKIIFOUasi Maccy OMOKU U (popMOBOUYHOIT cMmecH,
T (Te-c?m);

My - MacCa CTAHMHBI BCTPAXHUBAIOMIEr0 MEXaHU3Ma, T (Tc-c/M);

m - oOmas Mmacca (yHIaMeHTa, HEMOJBIDKHBIX YacTed MallMHBI W TPYHTa Haja oOpe3amu

dysmamenta, T (Tc-c?/m).

[pu ycmoBum > 0,74, AMIUTUTYABl BEPTUKANBHBIX KOJNeOaHWH @, W a, (yHIAMEHTOB
(OPMOBOYHBIX MAIIMH CIEAyeT ompeaeisatb mo Gopmynam (1)-(4) o0s3aTenbHOTO MPIIIOKCHHUS 2, B
KOTOPBIX € - KOA(QQUIMEHT BOCCTAHOBJIEHHUS CKOPOCTH yJapa, NPHHUMAEMbIHl PaBHBIM HYIIO; J; -
UMIIyJIbC BEPTHKANBHON cuibl, KH-c(Tc-c), onpenengemsiii no dopmyne (42); J, - uMIynbc MOMeHTa
CHJI OTHOCHTEIIBHO TOPM3OHTAIbHONH ocH, KH-c:M (Tc-c:M), ompenenseMslii no ¢opmyne (46); v -
CKOPOCTh MaJarIInX YacTeil GOpMOBOYHON MalIUHEL, M/C, onpenessemas o Gpopmyie (43), B KOTOpoi
h, - pabovas BeICOTa MaACHHS BCTPSAXUBAIOIIMX YaCTEil MALIMHEL, M.

Bwmecro 3nauennit A4, 1 m B ¢dopmyne (1) o0s3aTeqbHOrO TPHUIOKEHHS 2 ClielyeT NMPHHUMATh
3HAYCHNS COOTBETCTBEHHO A, 1 m', BBIUHMCICHHbIE TTO dopmynam (49) u (50), a BMecTO 3HaUEHHUH A, 1
Oy B hopmyite (4) 0043aTENBLHOTO NPUIOKEHHS 2 - 3HAYECHHS A o ¥ dw; 3navenue A ¢ OTIPENIEIAETCS 10
dopmyne

A= |2, (51)

rie dw - MOMEHT WHEpIMH MacChl BCEH YCTAaHOBKHM, BKIIOYas MacCy IIOJBIKHBIX YacTeH,
OTHOCHTEJIFHO OCH, TpOXOJSIIed uepe3 LEHTpP TSDKECTH MOAOIIBH  (yHIaMeHTa
TepIeHHKYIAPHO MIIOCKOCTH KojeOaHuii, T-M*(Tc-M-c?).



IIpu ycnoBuu o < 0,77, aMIUINTYAy BEpTHKAJbHBIX KoneOaHuil a, (pyHAaMeHTOB (OpPMOBOUYHBIX
MalllMH ciexyeTr ompeneisite no Qopmyne (35) oOs3arensHOro npuwiokeHus 1, B KOTOpoH @, -
aMIUIATYy/a BEPTHKAIBHBIX KOJIeOaHWH 00IIero meHTpa TshKecTH (pyHOaMeHTa M HETIOJBIDKHBIX YacTeH
MAILHHBL, onpeensemMas 1o gopmyie (36) 06s3aTENHOr0 NPUIOKEHHS 1, B KOTOPOA @', - aMILMTyIa
BEePTHUKAJIBHON COCTaBIAIONMICH BpamaTenbHBIX KoleOaHui (yHIaMEHTa W HETOABIKHBIX YacTel
MalllMHbl OTHOCHTENBHO TOPWU3OHTAJIBHOW OCH, NPOXOMAIIEH dYepe3 HMX OOMMH WEHTP TIKECTH
MEPIEHANKYISIPHO TUIOCKOCTH KojeOanmil. [l (yHAaMEHTOB MAIIMH C HEHTPAIbHBIM MPUIOKCHUEM
IUHAMAYECKON HArpy3KH (BCTPSXUBAIOIIME CTOJBI M (POPMOBOYHBIE MAIIMHBEI CO MTH(MTOBEIM CHEMOM)
a'/=0. B cIIyuae IpHIOKEHHs IMHAMIYECKOi HAPY3KH C SKCIEHTPHCHTETOM ((pOPMOBOUHBIEC MALIHHEI C
MIOBOPOTHO-TIEPEKUIHBIM ~ MEXaHU3MOM) a, ompeznensercst mo ¢dopmyne (38) oOs3aTenBHOTO
npuIoxkeHus 1.

B dopmynax (36) u (38) obs3aTenbHOTO MpuiIoKeHHs: | TMHAMHUYECKYIO HAarpy3Ky Ha (yHIaMEHT
¢dopmoBouHOi MamuHEI Fy, KH(TC), cnemyeTr BEIYHUCIATE IO opMyITe

k

F,=my [—.
m, +my

\Y

(52)

a BMECTO YIJIOBOM YacTOTHl BpAIIEHHS MAIIMHBI  CIEIyeT NPUHUMATh YIJOBYIO YacTOTy
CBOOO/HBIX BEPTHKAIBHBIX KOJIEOAHWI MOABWKHBIX YacTeld MAIlMHBI Ha YHpYyroil HandyHAaMEHTHOH
MIPOKJIAIKE, OMpeaeIeMyto Io Gopmyie (48).

Jlyist yMeHbLIEHUs BpalllaTelbHbIX KoeOaHni (GyHIaMeHTOB ()OPMOBOYHBIX MAIIWH C IIOBOPOTHO-
MEPeKUIHBIM ~ MEXaHHU3MOM OJKCLUEHTPUCHTET IPWIOKEHHS JUHAMHYECKOH Harpy3Kd ClexyeT
orpanndmBaTh 10 5-10% pasmepa cTOPOHBI MOAOUIBEI ()yHAAMEHTA, B HANPABICHHMH KOTOPOH MpoMC-
XOJIUT CMELICHUE TOUYKH IPHIIOKEHUS yIapHOIM Harpy3Ku.

DKCHEHTPUCHUTET B PACIHONIOXKEHHH IIEHTpa THKECTH (yHIaMeHTa MallMHBl U IEHTpa TIKECTH
MOJOIIBEl  (yHAAMEHTa MOXeT pocturate 15% pasMepa cTOpOHBI IOZOUIBBI (pyHIOaMeHra, B
HaNpaBJIeHUN KOTOPOM IMPOMCXOAUT CMELICHHE IIEHTpa TsHKECTH (yHIaMeHTa B Cilydae CMELICHUs
LEHTPa TSHKECTH HOAOMIBBI B CTOPOHY MPUIIOKEHHUS TUHAMHUECKOI Harpy3KH.

5.8. PacueTHOe 3HauCHWE AMIUIMTYABl BEPTUKANBHBIX KOIeOaHWH (GyHIaMEHTOB (HOPMOBOYHBIX
MaIlIFH JI0JDKHO YAOBJIETBOPATH ycIoBHIO (1).

AMIIUTYy BEpTHUKaJIBHBIX KosieOaHmi (yHZaMeHTOB (OPMOBOYHBIX MAIIMH C ITIOBOPOTHO-
MEePeKUIHBIM MEXaHM3MOM, OIpPEJCICHHYI0 sl TOPLOBBIX TrpaHeld (yHAaMeHTa, IOMyCKaeTcs
yBennuuBath Ha 20%.

5.9. IIpu ocHOBaHMH, CIIOKEHHOM MEJIKUMH WJIM TbIJICBATHIMH BOJOHACBHIIIEHHBIMU MECKaMU, IS
MallliH TPy30MoAbeMHOCThIO 10T 1 Goyiee cleayeT, Kak MpaBuiio, IpeayCMaTpUBaTh BUOPOU3OJISAIINIO
(yHIaMEHTOB.

6. DYHIAMEHTbBI ®OPMOBOYHBIX MAIIIWH JJIAA MTPON3BOACTBA CBOPHOT'O
KEJE3OBETOHA

6.1. TpeOGoBaHMsI HACTOSIIEr0 paszjieNna pPaclpOCTPAHSIOTCS Ha IPOEKTUPOBaHHE (YHIAMEHTOB
CIeNYIONINX BUAOB MallWH JUIA MPOU3BOACTBa ((HOpMOBaHHUs) COOPHBIX KENE300€TOHHBIX HU3ACTUN U
KOHCTPYKLHUMN:

BHOPAIIMOHHBIX TUIOIIAI0K Ha YIIPYTHX OMOpax;

BHOPOYAAPHBIX TUIOIIAI0K Ha YIIPYTHX OMOpax;

YAapHBIX (KYJTauyKOBBIX) IUTOMIAI0K CO CBOOOIHBIM MaJCHUEM IBIKYIUXCS YacTeH;

CTallMOHAPHBIX U CKOJIB3SIINX BUOPOIITAMIIOB.

6.2.B cocTaB MCXOIHBIX TaHHBIX IS MIPOSKTHPOBAHUS (YHIAMEHTOB MAIllWH, YKa3aHHBIX B II. 6.1,
KpOMeE MaTepHajoB, IIEPEUNCIICHHBIX B I1. 1.1, TOKHBI BXOAHTE:

Macca MOIBM)KHBIX YacTe! TUTOMIAIKH;

cXeMa PacIoIOKEHUs, TUI U )KECTKOCTh YIIPYTHX OTIOP;

9HCI0 000pPOTOB B MHUHYTY M aMIUIMTyJa BO3MYIIAIONINX CHJI BHOpaTOpa, MOMEHT JKCIICHTPHKOB
BHOpATopa;

3Ha4YeHHe OE3bIHEPIIMOHHON MPUTPY3KH;

BBICOTA MTA/ICHUS YAAPHOI YacTH IUTOMIAIKH;

pacToyio’keHHe U pa3Mepsl PadOYMX MECT, €CIIM TEXHOJIOTHYECKHM IPOIeCCOM IMPOM3BOJICTBA HE
IIpelycMaTpUBaeTCs IMCTAaHIIMOHHOE YIIPaBJIeHNE paboToi JaHHOH (OPMOBOYHONM MAIIMHBI.

6.3. dynnameHTsI 101 HOPMOBOUHBIE MAILIMHEI ISl TPOM3BOJICTBA COOPHOTO JKele300eToHa ClIeayeT
NIPOEKTUPOBAaTh MACCHBHBIMH B BHJE IUIUT WIM OJIOKOB.. DYyHIAMEHTHI CliellyeT apMHpOBaTh B
COOTBETCTBUH C TpeboBaHusIMH 1. 1.15.

6.4. PaGouee MecTto Ha (yHAaMEHTE MOJKHO OBITh 3alUIEHO OT BUOpalWid B COOTBETCTBUU C
tpeboBanusamu ['OCT 12.1.012-78.

6.5. Tlpu ¢opmoBaHMM H31ENMi B BHICOKMX (opMmax (Hampumep, KacCEeTHBIX) OOCIyXXHBaloOIIue
IJIOMIAIKU BOKPYT GopM (KacceT) He OMyCKaeTcs onmupaTh Ha GyHIaMEHThl (POPMOBOYHBIX MAIIUH H
COEIUHATH C HUMH.



6.6. dyHIAMEHTHI O] BHOpPAIMOHHBIC, BHOPOYAApHBIC M yJapHbIC IUIOMIAJKU, a TAKXKE IOJ
CTAallMOHAPHBIC BHOPOIITAMITEI CJIEAYET TNPOCKTUPOBATh TaKUM 00pa3oM, YTOOBI IIEHTP TSDKECTH
IUIOINAAM TOAOIIBE (DYHIAMEHTa M IICHTP JKECTKOCTH VIPYTHX OIOp, a TaKXKe JIMHUHM JCUCTBUS
PABHOJCHCTBYIOMICH BO3MYIIAIONINX CHJI BHOpaTtopa WM yIapOB pacloiiaraliich, KaK IMPaBHIIO, IO
OZHOH BEPTHUKAJIH.

OKCUEHTPUCHUTET PAaBHOACHCTBYIOMIEH BO3MYIIIAIONINX CHIJI BHOpaTOpa MW JIMHUH ACHCTBHUS YIapOB
[0 OTHOUICHHIO K LEHTPY TSDKECTH IUIOMIANU IOAOIIBHI ()yHIAMEHTA HE JOJDKEH MPEBBINATH: JUIS
BHUOPAIMOHHBIX IUIOMIAZIOK M CTAIl[MOHAPHBIX BHOpOINTAMIOB 3%, a I BUOPOYTApHBIX M YAapHBIX
wiomanok 1% pa3Mepa CTOPOHBI MOMOUIBHI (PYHAAMEHTA, B HAIPABICHUU KOTOPOH CMEIacTCs
paBHOAEHCTBYIOLIAS.

6.7. AMIIIUTYZB! BEepTUKANBHBIX KoJeOaHUH 8, (DYHIAMEHTOB IO BHOpPAIMOHHBIC IUIONMIAJKH Ha
YIPYTUX olopax cieayer ompenenste mno ¢opmyiam (35)-(38) obszarenbHOro mnpuioxeHus 1, B
KOTOPBIX JUHAMHYECKYIO HATPYy3Ky Ha pyHmameHt F,, kH(Tc), cnemyer BRIYUCIATE M0 GopMyJie

M_ K
exc
F,=—"" (53)
m.g
rne M., - MOMEHT SKCHSHTPHKOB BHOparopa, kKH-m(Tc-M), NMpHHUMaeMblii IO 3aJaHUIO0 Ha

NPOEKTHPOBAHHKE;

m, - Macca TMOJBIKHBIX YaCTEH IUIOMAAKH BMecTe ¢ (DOPMyeMbIM H3zemmeM, T(Tc-c’/m),
KOTOpasi HE YYHUTBHIBACTCS IIPH ONpEINCICHHMH Macchl Bcedl ycraHoBku m (m. 5
0053aTeIEHOTO TPUIOKEHHU 1);

K - cymmaphbiit koabduripeHT sxectkoctd omop, KH/M (Te/M), mprHUMaeMblii 1o 3aJaHUIO Ha
NPOCKTUPOBAHHE.

6.8. Ina GyHnaMeHTOB BHOPOYZApHBIX M YAAPHBIX IUIOLNIAJOK CIIENYeT HpeIyCMaTpHBaTh, Kak
MPaBUJIO, BHOPOU3OJISLIHMIO.

Pacyer aMIMTYy[ BepTHKaNbHBIX KoJeGaHWH ¢, HEBHOPOM3OIMPOBAHHEIX (PYHIAMEHTOB CIEIyeT
npou3BoIuTh 1Mo Gopmyne (1) oOsA3aTeTHPHOTO NPUIOXKEHHUS 2, B KOTOpOoH J, = M,V, koaddummeHt
BOCCTaHOBJICHHsI CKOPOCTH yjapa npurumarT €=0,5; ckopocTs ymapa V, M/c, CIeAyeT BBIUUCIATE s
yIApHBIX IWIOHIA0K 10 popmyiie (43) (cM. 1. 4.6), a 111 BHOPOYJapHBIX - IO hopMyIie

v=—" (54)

rae F, - pacueTHOe 3HaUCHHE BO3MYILAIOMICH CHIIBI BUOpatopa, KH, (Tc);
M, - Macca MOBHKHBIX YACTel, BKII0Uas Maccy GOPMBI ¢ GeToHOM, T (Tc-c*/M);
® - YIIOBAs YACTOTA BPAILICHHS, C .
6.9. AMIUITTY Il BEPTUKAIBHBIX KOJeOaHU gy QYHIIaMEHTOB BUOPOLITAMIIOB CJIEAYET ONPEIelisiTh
1o opmyse (35) 00s13aTeNEHOTO NPHIIOKEHUS 1, B KOTOPOH BEIMYMHBI 8; U A', M, CIICyeT BBIYHUCIIAT

o hopmynam:

_ 064F, [3(2, 10)* +1]

z 2
Mo

; (55)

3
0,32F el l3(2,¢ | @) +1J

a

(56)
z 0 o
?
B dopmynax (55), (56):

FV - pacCHY€THOC 3HAYCHUC BCpTHKaﬂbHOﬁ COCTaBJ’IﬂIOIIIeﬁ BO3MYHIIAONIUX CWJI MAllIUHBI, KH(TC);

€ - DKCHEHTPHUCHUTET €€ INPHJIOKEHHs, M, NPUHAMAaeMbId ISl CTAllMOHAPHBIX BHOPOINTAMIIOB
PaBHBIM HYJIIO;

m - macca (QyHIaMEHTa, 3aChIIKU TPYHTa Ha ero o0Ope3ax, HEMOABM)KHBIX YacTe MAaIluHBI U
2
(hopmyemoro uzenus, T(Tc-c/M);

0, - MOMEHT HHEPLIMH MacChl ()yHJaMeHTa, 3aChIIKH IPYHTa Ha ero 00pe3ax, HENOBHKHBIX JacTeH
MamuHBl U (OPMYEMOTO W3NS OTHOCHTENBHO OCH, NMPOXOAAIICH uepe3 oOmuil HeHTp
TSOKECTH MEPIEHANKYISIPHO TUNIOCKOCTH KoJIeOaHuH, T~M2(TC~M~02);

Ay - YIJIOBas 4acTOTa BpallaTeNbHbIX KOJIeOaHul QpyH1aMeHTa, ¢!, onpenensemas o popmyie (29)
0043aTeNbHOT0 NPHUJIOKEHHs 1, B KOTOpOH 6, - MOMEHT WHEpUMM Macchl (yHIaMeHTa,
3aCBIIIKU TPYHTa Ha €ro 06pe3ax, HCIIOABUKHBIX YacTe MaIlMHBI U (’popMyeMoro n3aciaus



OTHOCHTEJIFHO ~ OCHM, IPOXOAsIIedl dYepe3 LEHTP TSDKECTH MOJOWBH  (yHIaMeHTa
TepIeH IMKYIISPHO MIOCKOCTH KojebaHuii, T-M*(Tc-M-¢°);
®, A, | - T0 e, uTO 1 B hopMynax 00s3aTENBbHOTO MPHIOKEHUS 1.

7. ®yHaaMeHThI 000PYA0BaAHHS KOMPOBBIX 00 HBIX MJI0IIAT0K

7.1. TpeOGoBaHMS HACTOAILIETO pa3felia PACHPOCTPAHSAIOTCS Ha TNPOSKTHPOBaHUE (yHIaMEHTOB
(ocHOBaHMIT) KOTIPOBBIX OOMHBIX IUTOMIAIOK KOIIPOBBIX IIEX0B M CKPAIIOpa3IeIOuHBIX 0a3.

7.2. B cocTaB MCXOIHBIX IAHHBIX AJSI MPOEKTUPOBAaHUS (yHIAMEHTOB OOOpYIOBaHMS KOIIPOBBIX
OOMHBIX TUIOLIAJIOK, KPOME MaTepPHANIOB, YKa3aHHbIX B I1.1.1, TOIDKHBI BXOAUTH:

Macca yIapHoil 4acTu Kompa, T(Tc ¢/M), 1 BHICOTA ee MaeHHs, M;

pa3Mepsbl B IUIaHe IJIOIIA/I1, HA KOTOPOH NpOn3BOIUTCS pa3OuBKa (pa3aenka) cKparma;

JTAaHHBIE O PACIOJIOKCHNH KOTIPa M0 OTHOLICHHUIO K CYIIECTBYIOUIMM M MPOSKTHPYEMBIM 34aHHUSIM H
COOPYKEHHSIM.

7.3. KoHcTpykuuu OOWHBIX IUIONIAJIOK CJEQyeT Ha3HayaTb B 3aBHCHMOCTH OT pPacueTHOTO
COTIPOTHBIICHUSI TPYHTOB OCHOBaHHUSA R,, ompenemsemoro mo CHwull 2.02.01-83, u sHeprum ymapHOi
4acTH KOIIpa.

7.4. B rpyHTax ¢ pacueTHBIM CONMPOTHBICHHEM R, > 200 xIla (2krc/cM?) M NpH SHEPrHH yIapHO
gactu xorpa 10 300 x/[x (30Tc-M) KOIIpoBEIe OOMHBIE IIJIOMIAIKU CIIEAYET YCTPAUBATh B BUIE CTAIHHBIX
wmT (mmadoTa), YKIAABIBAEMBIX 10 CIOI0 OOJBAHOK WM MapTEHOBCKHX KO3JIOB W MEJKOTO CKpara
TOIIIIMHOW HEe MeHee 1M, 3aIoMHAI0MUX KOTIOBaH TITyOHMHOM He MeHee 2M.

7.5. B rpyHTax ¢ pacdeTHeIM compoTuBieHueM R, <200 klla (2KrC/CM2) U IIpU DHEPIUU yNapHOU
yactu kompa 10 300 k/[x (30Tc-M) Mo CTANBHBIMU IIUTaMH (11a00TOM) OOJIBAHKH WIIM MapTEHOBCKUE
KO3JIBI ¥ MEJIKUI CKparl (CoraacHo I1. 7.4) ciexyeT yKIaapIBaTh MO MMOJCTHIIAIONICH ITecuaHoi moIyKe
TOJIIIIUHON HE MeHee 1M, YCTpOEHHOM! Ha jkeNle300€TOHHOH TUIUTe TOMIKUHOMN 1-1,5M.

7.6. B rpyHTax ¢ pacdeTHBIM compoTuBieHHeM R, > 200 klla (2KrC/CM2) U IIpU DHEPIUU yNapHOU
gactu kompa Oonee 300 x/[x (30Tc-M) KOmpoBbIe OOWHBIC IJIOMIAIKU CJICAYeT YCTpauBaTh B BHUJC
CTaJBHBIX TUIUT (I1a00TOB), YKJIabIBAEMBIX MO CJIOK OOJBaHOK WM MapTEHOBCKUX KO3JIOB M MEJIKOIO
CKpama TOJIIMHOW He MeHee 1,5M H TOICTHIAoIIEMy CJOI0 TecKa TOJIIUHON He MeHee I,
OTpakJaeMbIX JKeIe300€TOHHBIM IWJIMHIPOM HIIH KOPOOOM.

7.7. B rpyHTax ¢ pacueTHBIM CONpOTHBIEHHEM, R, < 200 xIla (2KrC/CM2) U IIPY 3HEPIUM YAAPHOM
gactu kompa Gonee 300 x/x (30Tc-M) KOmpoBbIie OOWHBIC IUIOIMIAAKH CIICAYET YCTPAWBaTh B BHUJC
XKeJIe300€TOHHBIX KOPBITOOOPA3HBIX NPSMOYTOJIBHBIX WM KpPYIJIBIX B IIaHE KOHCTpyKuuil (dpyHna-
MEHTOB), B KOTOPBIX pa3dMELIaloTCsl CTallbHbIC IUIMTHI (IIa0O0THI), YJIOXKEHHbIE Ha MOALIA00THYIO
MPOKJIAAKY, BBINOJHACMYIO, KaK IMPaBuIO, U3 TPEX CJIOCB: HUIKHEIO 3alllTUTHOIO - B BUAC HECKOJBbKUX
IIUTOB U3 JyOOBBIX OpycheB 00mmieil TonmuHoi 10 800 MM; CpeJHEr0o aMOPTH3UPYIOIIETO - B BUIE
MHOTOCJIOHHOW KOHCTPYKLMH M3 YEPEYIOLIUXCS CJI0EB UYTYHHOH CTpyXKH ToimuHON 80-100MM u
CTaJIBHBIX JIUCTOB TOJNIIMHON HEe MeHee 20 MM; BepXHEro - u3 OpoHEeBBIX TWIUT TomuHOoM 30-100MM, Ha
KOTOPBIX Pa3MEIAIOTCs CTAJIbHBIE OJIFOMBI.

7.8. JKenezo0eToHHBIE KOHCTPYKIMH (yHIAMEHTOB I0J 0OOOpYyIOBaHHWE KOIPOBBIX OONHHBIX
IUTOIIAJIOK CJIETYeT MPOEKTHPOBATH MOHOJIUTHBIMH.

7.9. Illa6oT xompoBOi OOMHON IUIOMAAKH JOJDKEH YCTPAMBAThCSA M3 CTANbHBIX IUIUT TOJIIUHON HE
MeHee 0,5M; OPHEHTHPOBOUHYIO MACCY MABOTa M, T (Tc-c2/M), creayer npuuuMath He Menee 0,5 m,h,,
re m, u h, - COOTBeTCTBEHHO Macca, T(Tc-c*/M), K BHICOTE MajeHHs, M, YAAPHOI 4aCTH KOIIpa.

7.10. BokoBBIE CTEHKHU >K€JI€300€TOHHBIX OTPa)XICHHH CIEIyeT 3allUIIaTh 0 BCEH MOBEPXHOCTH
W3HYTPH U NOBEPXY CTAJbHBIMHU IUTUTAMH TOJIIWHON HEe MeHee SOMM, NPUKPEIICHHBIMH K JICPEBSIHHBIM
Opychsam ceueHuem He MeHee 150x150 mm.

Jlng yMeHbIIeHus pasjieTa OCKOJIKOB pa30MBAaeMOro JIOMa CTEHKH JKEIe300€TOHHBIX OTrpakICHHUH
BBILIIE YPOBHsI 11a00Ta (Ha BBICOTY HE MEHee IOJIOBMHBI HauOOJBIIEro pa3Mepa B IUIaHE) CIeAyer
yCTpauBaTb HaKJIOHHBIMU BHYTPb Ha 7-10°.

7.11. MuHIMaJbHBIE PACCTOSIHHAS OT KOTPOBBIX OOMHBIX YCTPOUCTB 10 (PyHIAMEHTOB CTPOUTEIHHBIX
KOHCTPYKIMH 3JaHui1 N COOPY>KEHHUH cileyeT MPUHUMATh 1o Tabur. 12.

Tabmuma 12

PacTosiHnEe OT KOIPOBBIX GOMHEIX YCTPOHCTB J10
(yHIaMEHTOB CTPOUTEIBHBIX KOHCTPYKIMiL, M (HE

[pynTsI ocHOBaHHMS MEeHee), IPU Macce yIapHOH 4acTH Korpa m,, T
m,<3 3< m,<7 my>7
CkaJbHbIC U TTOTyCKaJIbHBIC 15 20 30
KpymHooGIOMOYHEIE, TecYaHble Cy- 30 40 60

XHe IBUICBATO-TJIMHHUCTHIE C MOKa3a-
TeneM TekydectH I <0 (B Tom umcie
JIECCOBU/IHBIC)

INecuansle  BIaXKHBIC, IIBLIEBATO- 40 60 80
[JIMHHCTHIE C TIOKA3aTeNeM TEKyIECTH

0<I.<1

IlecyaHble BOJOHACBIIICHHBIE, IIbI- 50 80 100

JICBATO-TTIMHUCTBIC C IIOKAa3aTCICM



TekydyecTd I > 1 |

HpI/IMC‘IaHI/Ie. HpI/I BO3BCICHAX KOIIPOBBIX YCTAHOBOK HA BOJMOHACBHIIMICHHBIX IICCYAHBIX H
Tequeﬁ KOHCHUCTCHLMH ITBUICBATO-TJIMHUCTBIX TI'PYHTAX CICAYET HCKYCCTBECHHO YKPCIUIATH
OCHOBaHUA q)yHI[aMCHTOB CTPOUTEIIbHBIX KOHCprKHI/Iﬁ (KOHpOBBIX LEXO0B u
CKpanopasaejao4HbIX 633), PaCIIOJIOKCHHBIX Ha PACCTOSIHUAX, MCHBILNX YKa3aHHbIX B Tab. 12.

8. DYHIAMEHTDBI JPOBHNJIOK

8.1. TpeOoBaHMS HACTOAIIETO pa3felia PACHPOCTPAHSAIOTCS Ha TPOSKTUPOBaHUE (PyHZaMEHTOB
IIEKOBBIX, KOHYCHBIX (THPAIMOHHBIX) U MOJOTKOBBIX (YAapHBIX) IPOOHIIOK.

8.2. B cocraB HCXOJOHBIX JaHHBIX [UIS TIPOSKTHPOBAaHUS (YHIAMEHTOB JIpOOWIIOK, KpoMme
MaTepualioB, YKa3aHHBIX B 1. 1.1, TOKHBI BXOJMTH!

3HAUEHUS] TOPU30HTAIBHON M BEPTUKAJIbHON COCTAaBJISIIOIIMX PaBHOACHCTBYIOLIEH IUHAMHYECKUX
Harpy3ok F, M MX MecTa MpPUJIOKEHHS COOTBETCTBEHHO OTHOCHTEILHO BEpXHEW IpaHu (yHIaMEHTa
IIPOOMIIOK ¥ BEPTHKAIBFHON OCH, IIPOXOSIIEH depe3 MeHTP TSHKECTH OpOOMITbHON yCTaHOBKH;

YacTOTa BpAIlEHHs] Bajla AKCLEHTPHKA JUIS KOHYCHBIX JPOOMIIOK WM TJIABHOTO Bajia Ul APYTUX
BHOB APOOHIIOK;

Macca BpalIaoNINXCsl YacTeH; YUCII0 M Macca MOJIOTKOB, PACCTOSHHE OT OCH BPAICHUS JI0 IIEHTpa
TSDKECTH MOJIOTKA JUTS MOJIOTKOBBIX IPOOMIIOK;

Macca KopIryca ApoOHIIOK, Macca 3alloJIHEHUS.

8.3. MoHonmTHBIE (hyHAAMEHTHI APOOMIIOK CIEAYET IPOSKTHPOBATh MPEHUMYIIECTBCHHO CTEHYATHIMA
n3 ABYX CTEH (MEXAY KOTOPHIMHU MPOIYCKACTCsl TPAHCHOPTEP), HIDKHEH M BEpXHEH IUTHTHI (MM JBYX
BEPXHUX MONEPEYHBIX PUTEIeH).

8.4. COOpHO-MOHOJUTHBIC (YHIAMEHTHI IPOOWIOK CJIEAyeT NPOCKTHPOBATH CTCHYATHIMH HIIH
PaMHBIMH, TIPEyCMaTPHBasi HYXKHIOIO IUTUTY M BEPXHUE PUTEIH U3 MOHOJIHUTHOTO XeJIe300eToHa.

8.5. I'pynmoBble ¢QyHOaMeHTHl TMOJ HECKOJIBKO JpOOMIIOK CJeoyeT IperycMaTpuBaTh IpH
PAacIoI0KEHHN TPOOHIIOK:

OJTHOSIPYCHOM - CTEHYaThIMU MJIH PAaMHBIMU;

JIBYX- WJIH TPEXBIPYCHOM - CTEHYAThIMH.

ITpn 3TOM CcOOPHO-MOHONUTHBEIE (HYHAAMEHTHI CIEAYeT MPOEKTHPOBATh, KaK IPaBHIIO, U3 OJIOKOB
WIN CTEH, ONMPAIOIINXCS Ha MOHOJMTHYIO HIDKHIOIO IUINTY W CBS3aHHBIX ITOBEPXY MOHOJUTHBIMH
0OBSI3KAMH.

8.6. INogomBe oTAENBbHBIX (YHAAMEHTOB KOHYCHBIX JPOOMIIOK CIEIyeT IpHIaBaTh, KaK IPaBHIIO,
KBazpatHyio (opmy, a ¢pyHAaMEHTaM IPOOWIOK OCTaJbHBIX BHIOB - MPSIMOYTOJIBHYIO, BBITSHYTYIO B
HarpaBJeHUH ACHCTBUS TUHAMHYECKUX HArPy30K.

8.7. Pacuer koncOaHuii (GyHAaAMEHTOB JPOOMIOK CBOAMTCS K ONPEACICHHIO HaWOOJbIICH
aMILUTUTY/Ib TOPU30HTANIBHBIX KOJIeOaHUH BepXHeil rpaHn GpyHIaMeHTa.

Pacuer ciieiyer BBIIIONHSTE B COOTBETCTBHHU C TpeOoBaHusMH 1. 1.20 1 00513aTENBHOTO IIPUI0KEHHS
1.

8.8. Pacuer koneOaHuii (yHAaMEHTOB KOHYCHBIX JPOOMIIOK, WMEKOUIMX IMPSIMOYTOJbHYIO (OpMYy
MIOJIOIIBEI, CIEAYeT NMPOU3BOAMUTH B IUIOCKOCTH, COBMAJAIOIIECH C HANpaBlICHHEM MEHBIIEro pa3Mepa
TOJIOIIBBI.

8.9. PamubIe (hyHAaMEHTHI JPOOMIIOK CIIEAYyeT pacCUNTHIBATE IO MPOYHOCTH Ha AEHCTBHE Beca BCEX
9JIEMEHTOB YCT@HOBKHU C YYETOM Beca 3allojHeHHs U cuiibl Fg, 3aMeHsIolmeil JuHaMudyeckoe AeicTBre
MAIlIMHBI, B COOTBETCTBUH C yKa3zaHMsMH L. 1.22 u 1.23.

3uayenune Fy cieayer ompemensite mo dopmyne (3), B KOTOpOil HOpPMATHBHOE 3HAUYCHHE
JNMHAMUYECKOW Harpy3ku F, ycTanaBimBaercs Mo 3aJaHHI0 HA TMPOEKTHpOBaHHE, a Kod(duimeHT
HAJIS)KHOCTH 110 Harpy3ke v Ko3(GHUIUEHT TUHAMUYHOCTH CileyeT IPUHUMATS 110 Talu. 4.

HopmaTuBHOE 3HadeHHe OUHAMUYecKoi Harpysku F,, kH(Tc), Ui MOJOTKOBBIX IPOOWIIOK MpH
OTCYTCTBUY JJAHHBIX 3aBOAA-U3TOTOBHUTES JOMTYCKAETCS OTPENEINATh O hopMyIe

F=maew’, (57)

TJIe M, - Macca BPAIIAIOMINXCS YacTeil ApoOHIKH, T(Tc-c*/M);

€ - OKCIICHTPUCHUTET MacChl m,,, mpuHUMaeMbii paBHbIM 0,001 M;

@ - YTII0Bas 9aCTOTa BPAIIEHH MACCHI M1, C

8.10. TIpm pacuere mpoyHOCTH (YHAAMEHTOB MOJIOTKOBBIX JAPOOMIIOK CIEAyeT NPOU3BOJINUTH
MIPOBEPKY Ha OTPHIB MOJIOTKA, IPH 3TOM HOPMATHBHOE 3HAYCHHWE IWHAMHYECKOW HATPY3KH CIeIyeT
ompenenate mo Gopmyne (57), mpuHMMas B HeW MacCy m, paBHOH Macce OJHOTO MOJIOTKa, a
9KCIICHTPHUCHUTET € - PACCTOSHUIO OT OCH BPAIICHHS 10 IIEHTPA TSHKECTH MOJIOTKA.

9. DYHIAMEHTbBI MEJIbBHUYHBIX YCTAHOBOK

9.1. TpebGoBaHMsI HACTOSILErO pasjesia PaclpoCTPAHSIOTCS Ha MPOEKTUPOBaHHE (YHAAMEHTOB
MEJIBHUYHBIX YCTAaHOBOK C KOPOTKHUM 0OapabaHOM (CTEP)KHEBBIX, MIAPOBBIX, PYAHO-TAJICUHBIX U Ap.) H
TpyO4aThIX (TP OTHOILIEHNH JUIMHBI OapabaHa K MameTpy Ooiee Tpex).

9.2. B cocraB MCXOIHBIX JAHHBIX JJIS MPOCKTHPOBAHUS (DYHIAMEHTOB MEIbHHYHBIX YCTaHOBOK,
KpOMe MaTepHaloB, yKa3aHHBIX B 1. 1.1, TODKHBI BXOAWTE!



MOMEHTBI MHEpLUH Macc 0apabaHa M poTOpa 3JIEKTPOJBHUraTeNs, KPYTHJIbHAs JKECTKOCTb Bana U
nepelaTouyHOe YKCIIo 3y0UuaToi nepenayy;

paccTosiHHE OT OCH BpauieHus: 6apabaHOB MEJIbHUYHBIX YCTAaHOBOK J0 BEpXHEH rpaHu (yHAaMEHTa;

MOJIHAsI Macca KOPITyca MEIbHUYHBIX YCTAHOBOK, MAacca 3alOIHEHHsL.

9.3. ®yHaaMEeHTH MEJIBHUYHBIX YCTAaHOBOK CIEAYEeT NMPOEKTUPOBAaTh, KaK MPaBUIO, MOHOJIUTHBIMU
i cO0PHO-MOHOIUTHBIMHU.

9.4. ®dyHnamMeHTHl TpyOYaTBHIX MEJNBHUIL CIEIyeT NpPOEKTUPOBATh, KaK IPaBHJIO, B BHIE pAja
MOTNepeyHbIX (II0 OTHOMICHHIO K OCH MeNbHHIBI) [1-00pa3HbIX pam, OMMpPAIOIIMXCS HA OTHAENIbHBIC
KeJIe300€TOHHBIC TUINTBI, a MEJBHHI] C KOPOTKMM 0OapaOaHoM - B BHUJE OOLIMX MACCHBHBIX ILIHT C
MONIEPEYHBIMH CTEHAMH I paMaMH JUIs OMUPAHUS YacTeH MalIHHBI.

Jlis yMeHbIIEHHsI YpOBHA BHOpamuid ciexyeT oOBEOUHATH MOBEPXY paMHble (DyHIAMEHTHI MOJ

OTENbHBIE MEJILHUIIEI OOIIEN KeTe300€TOHHON IIIINTOM.

HpI/IMe‘IaHI/Iﬂ. 1 I[onycxaeTcsI MIPOCKTUPOBATHL OTHACIBHBIE OMNOPBI pr6‘laTI)IX MCJIBHHULl B BUJAC TIONIEPEYHBIX CTEH Ha
OTACJIbHBIX IIJIMTAX.

2. HpI/I CKAJIbHBIX H prTIHOOGJ'IOMO‘IHI)IX TPpyHTaxX MOOIIyCKAac€TCsa ONHupaTh CTCHBI, MOAACPKUBAIOIIHNE 4YaCTH MEJIIBHUIL C
KOPOTKHUM 6apﬁ6aHOM, Ha OTACIIBbHBIC IIJINTHI.

3. yCTﬁHOBKﬁ JABUTaTEIIsA, PEAYKTOpA U OHHOﬁ 13 Onop MEJIBbHHUIBI HAa Pa3HbIX (_prHI[aMCHTaX, HE CBA3AHHBIX KECTKO MEKAY
c000i1, He J10ITyCKaeTcsl.

9.5. Pacuer konebanuit pyHIaMEHTOB MEIHHHYHBIX YCTAaHOBOK CJIEIyeT MPOU3BOIANTH HA ACHCTBHE
CITy4alHOW TUHAMHYECKOH Harpys3KH, BEI3bIBAEMON JIBI)KEHUEM 3allOHUTENS B OapabaHe.

9.6. AMIUIUTYABI TOPU3OHTAIBHBIX KOJIEOaHUH BEpXHEW I'paHM MacCHUBHBIX, CTCHYATBHIX M PaMHBIX
(yHIaMEHTOB MEIBbHUYHBIX YCTAHOBOK OT AEHCTBUS CIy4ailHOW AMHAMHYECKOH Harpy3kd CIeIyeT
OTIPEETATH 10 (hopMysIaM 00s3aTEIBHOTO PHII0XKEHHSA 3.

9.7. CoOcTBeHHast yrioBas 4acToTa KoJeOaHWII (yHIAaMEHTOB MENBHUIl JOJDKHA OTIMYATHCS HE
MeHee dYeM Ha 25% 0T CcOOCTBEHHOH YIJIOBOH 4dacTOTBl Ay, KPYTWIBHBIX KosieOaHWH Bana
3NIEKTPOJBUIaTeNIs, ONPEAENAeMBlil 110 GopMyIie

K- (6, +6,i°)
0162

Ay = , (58)

r/ie 6; - MOMEHT HHEPIIHH Macchl 0apabaHa ¢ 3arpy3Koil OTHOCHTEIBHO €ro OCH BPAIIEHHS T-M2(TC-M-C2);
6, - MOMEHT WHEPIHM MacChl pPOTOpa JIIEKTPOABHUTATENS OTHOCHTEIHHO €ro OCH BpAIlICHHS,
T-M(TC-M-c%);

K - kpyTwipHas KeCTKOCTh Baja, COCAHMHSIONICTO POTOP IBUTATENS C NPUBOIHOU IIECTEpHEH,

kH-m/paj (te-m/pan);

i - mepeaToUHOE YKCII0 3y0UaToi mapsl (IeCTEPHU U 3y0UaTOro BeHia oapabaHa).

9.8. Pacuer mpoYHOCTH 3JIEMEHTOB KOHCTPYKIUH (PyHIaAMEHTOB MEJIBbHUII HAJJICKHUT POU3BOJUTD C
Y4eTOM ACUCTBUS CIETYFONNX HATPY30K:

pacyeTHOro 3Ha4YEHHs Beca HJIEMEHTOB KOHCTPYKIMH M YacTeil MENIbHHIBI C YYeTOM Beca
3aITOTHCHNS;

TOPHU30HTAIBLHON COCTABISIONICH pacdyeTHOH AWHaMm4YecKod Harpy3ku Fg, kH(Tc), mpumoskeHHOH K
JTAHHOI omope U ompeensseMoit 1o ¢popmyie (3), B KOTopoid 3HaUeHUS K0d((OUIIIEHTOB HAISKHOCTH I10
Harpy3Ke U IMHAMHYHOCTH CJIeIyeT MPUHUMAThH B COOTBETCTBUH € TaOI. 4, a BenmuuuHy F, - paBHOH: 115
TpyOuateix MenmpHHUN 0,2Gp; Is MenpHHUI ¢ KOpoTkuM Oapabanom 0,1 G, tme G - dacTh
HOPMATHBHOTO 3HAUYCHWS Beca MEJBHUIBI (0€3 MENIOMMX TeNl W 3alONHCHHs), MPUXOIAIIascs Ha
IaHHYIO onopy, KH(Tc).

10. ®YHAAMEHTbBI TIPECCOB

10.1. TpeboBaHusI HACTOSILETr0 pas3jiena pacHpPOCTPAHSIOTCS HAa MPOEKTUPOBaHWE (GYHIAMEHTOB
BHUHTOBBIX, KDUBOIIHUITHBIX U THIPABINYECKUX ITPECCOB.

10.2. B cocraB HCXOIHBIX IaHHBIX ISl TPOCKTHPOBAHUS (YHIAMEHTOB IIPECCOB, KpOMeE
MaTepHalioB, YKa3aHHBIX B M.1.1, TOIDKHBI BXOIUTH:

rabapuTHbIE YEpPTEXKH Ipecca ¢ yKa3aHHEeM BHUJIA BBITMOJIHIEMBIX UM TEXHOJIOTHYECKHX OIepaluii
(mTamroBKa, KOBKa, BBIpyOKa);

Macca IMOCTYNaTeNIbHO JIBIDKYIIMXCS paboyMx YacTed mpecca; MOMEHT HHEPLUH BPAIIAOIIUXCS
pabo4ynx Macc BUHTOBOTO TIpecca OTHOCUTEIBHO OCH BUHTA; TJIaBHBIE MOMEHTBI HHEPLINH ITpecca;

CKOpPOCTH TIIOCTYIATEJIbHOIO M BPAIATEJIbHOTO JBW)KEHHsS pPabouux yacTeil mpecca B MOMEHT
COIIPUKOCHOBEHHMSI TIOJI3yHa C YNAaKOBKOW; MOJHAs JedopMalys MOKOBKH B Ipecce IITAMIOBKU HIIH
KOBKH, orpezensemMas U3 rpaduka pabounx Harpy30K THIIOBOH IIOKOBKH.

10.3. dyHnaMeHTH IpeccoB CIeAyeT NMPOSKTHPOBaTh, KaK MPABHJIO, B BUJE JKECTKHUX IUIUT WU
MOHOJIUTHBIX OJIOKOB.

10.4. ®yHnaMeHTbl BUHTOBBIX IIPECCOB, NPEIHA3HAUYEHHBIX JUIS INTAMIOBKH WJIM KOBKH, CIIEIyeT
paccUMTHIBATh C y4YETOM MMIIYJIbCA BEPTHUKAIBHOW CHJBI W KPYTALIETOCS MOMEHTa OTHOCHUTEIbHO
BEPTHKAJIBHOM OCH CIIEAYIOIIM 00pa3oM:



a) aMIUTUTYJy BEPTUKAIBHBIX KOJeOaHUN @,, M, QyHIAMEHTa cienyeT onpeacisaTsh mo ¢popmyne (1)
00513aTeILHOTO MPUIIOKEHUS 2, B KOTOPO# 3HaYCHUE KOA(P(DHUIIMEHTa BOCCTAHOBJICHUS CKOPOCTH yrapa
€ clleyeT NMPUHUMATB: TIPU XOJIOJHOW IMTaMIOBKe U KoBKe € = 0,5, mpu ropsiueil mraMnoBKe  KOBKE
€ = 0,25, a 3HaUCHHE UMITYJIbCA BEPTHKAIBHON CHibl J;, KH-c(Tc-c), onpenemnsiercs mo Gpopmyie

J Z:mov: (59)

rJie m, - Macca MOCTYHATENbHO ABIKYIEXCS pabounx yacTeii mpecca, T (Tc-c/m);
V - CKOPOCTB MOCTYIATENBHOTO IBIKECHIS pabovnX 4acTeil mpecca B MOMEHT yzapa, M/c;
0) aMIUTUTYZBl TOPWU3OHTAIBHBIX KOJNEOAaHWH &, Y, M, (QyHZaMEHTa CIeQyeT OIpPeNesiTh II0
¢dopmymnam (6) u (7) 00s3aTeNEHOTO TMPWIIOKEHUS 2; TPH TOM 3HA4YCHHE € TO ke, 4To B m.10.4a, a
HMITYJIbC MOMEHTA J,, IPUHAMAETCS PAaBHBIM

JW:H{)ZO\)s (60)
rae 6,, - MOMEHT MHEPIMH BPAIIAIOIINXCS PabOYMX Mace mpecca, T-M*(TC M-c%), OTHOCHTENHHO OCH
BUHTA;
@ - YrJoBas YACTOTA BPAIICHHMS BMHTA B MOMEHT yaapa, ¢, NPUHEMAaeMas 10 3aIaHHI0 Ha
MPOEKTHPOBAHHE.

10.5. AMOIMTYIbl BEPTUKANBHBIX 8y, M, ¥ TOPU3OHTANBHBIX ap, M, KojeOaHuH (yHIaMeHTOB
KPHUBOILIUITHBIX TPECCOB MPHU OIEPAIMsIX [ITAMIOBKU Cleayer ompeaeisats mo dopmynam (2)-(5)
00513aTEIIFHOTO TPUIIOKEHUS 2, B KOTOPHIX 3HaueHHWe Kodddunuenta € = 0; UMIyIbCc BEPTHKAIBHOM
CWIIBL J, ompenerseTcss SKCICPUMECHTAIBHBIM ITyTEM; MIPH OTCYTCTBHHU OIBITHBIX JAHHBIX JIOIYCKAeTCS
HMIYJIBC BEPTHKAIBFHON CHITBI OIpenesiTh o popmyne (59), yMHOXKas ero 3HaYeHHEe Ha KO3 UIIHeHT
7], KOTOPBIA YYUTHIBACT BIMSHUE JKECTKOCTH ITOKOBKH W HaIW4Ke JO(YTOB B KUHEMATHUSCKUX Iapax
KPUBOIIHMITHO-IIIATYHHOTO MEXaHW3Ma; IpU 10* KH(IOSTC) <Foom < 6,3-104 KH(6,3~103TC) JIOITyCKAETCs
NpUHUMATh 7] = F,.onl6,3-10* (n= Fnom/6,3-103), a mpu Foom > 6,3:10* (6,3~103Tc) ko3 dunueHt 7
clielyeT NPHMHMMATh PaBHBIM 1; MMITyJbC MOMEHTa J, MPHHMMAETCA PaBHBIM HMIIYJbCY KPYTAIIErO
MOMEHTa OT 3aMeJICHHs BpaIleHHs pabodMx dYacTe Ipecca, BO3ZHUKAIOMICTO NPU BEHIIOJHCHHH
IITAMIIOBKH, W OIpPEICIIACTCS OSKCICPUMEHTAJIBHBIM IyTEM; IMPH OTCYTCTBHU OIBITHBIX JTaHHBIX
3Hauenue J, kKH-m-c(Tc-M-c), JomycKaeTcs onpenenaTs no popmyine

F 5
J, =01t (61)

@,

rae F,,, - HOMIHaJIBbHOE yCmiTue mpecca, KH(Tc);
0 - monHas aedopManys IMOKOBKH B IpOLECCe IITAMIOBKH, M, ONpeAeNsieMas M3 THUIIOBOTO
rpaduka paboyrx Harpy30K JUIs pacCMaTpUBaeMOH MOJIEIH Mpecca (padounii X0o MoJ3yHa);

), - YIJI0Bast 4aCTOTA BPANICHHS KPUBOLIKIIA, C ', IPMHHMAEMAst [0 3aaHHIO Ha IPOSKTHPOBAHHE.
Ilpy omepaumsix BBIpPYOKH aMIUIMTYAy BEPTHKANBHBIX KojeOaHMil (QyHIaMeHTa 8, M, CIeIayeT
onpenenate mo Qopmyne (1) obs3arensHOr0 TpWIOKEHHA 2, B KOoTopoil koaddumuent € =0, a
3HAUEHHE UMITyJIbca J, CIeIyeT ONpeneNsiTh dKCIEPUMEHTAIbHBIM ITyTeM; MPU OTCYTCTBUH OIBITHBIX

JaHHBIX JOIYyCKACTCs 3HAYCHHE UMITYJIbca J, OMpeIeIsaTh 1Mo hopMmyIie

0,3Fn’0m
2=
2]

(62)

rie Fl,, - HoMuHaIBHOE yeuime mpecca, KH(Tc), mpu onepanuu BEIpyOKH;
®; - YIIOBas 4aCTOTa CBOOOHBIX KOJIEOAHMIl CTaHHHBI, €, ONpeensie Mas no Gopmyie

o, = |—", (63)

rae K, - ko3hGHUIUEeHT BepTUKAIBHON KECTKOCTH cTaHuHbI, KH/M (Tc/M), mIpUHUMAaeMBblil 10 3aIaHUIO
Ha MPOEKTHUPOBAHHE;

M, - Macca BepXHel YaCTH IPecca, PACIIONIOKEHHO BEIIIE CePEIUHbI BHICOTh CTAHUHBL, T(TC-C*/M).

10.6. dyHpaMEHTHI THAPABIMYECKUX IPECCOB, MpEIHA3HAYCHHBIX MJIS IITAMIIOBKH WM KOBKH,

ClIelyeT pacCcYMTHIBATh Ha JICHCTBHE WMITyJIbca BEepTHKalNbHOW cmibl. [lpm sTOM aMrummtymy

BEpPTUKAIBHBIX KoJieOanuii pyHIaMenTa a, ClieyeT onpeaests mo Gopmyie (1) o6s3aTenbHOTO MPUIIO-

XKeHUs 2, npuHUMast B Hell koa¢p¢uuument € = 0, a 3HaueHne umnyisca J; - o gopmyse (59), B koropoit
V - MaKCHMaJibHasi CKOPOCTb OIYCKaHHMs MMOJBIKHOM TpaBepchl, M/C.

11. ®YHIAAMEHTBI IIPOKATHOI'O OBOPYJIOBAHUS



11.1. TpebGoBaHMs HACTOSAIIETO pas3jelia PacHpOCTPaHSAIOTCS Ha MPOSKTHpoBaHWE (DYHIAMEHTOB
OCHOBHOT'O M BCIIOMOTaTEIbHOI0 000pY/I0BaHMs NMPOKATHBIX M TPYOHBIX LIEXOB, a TakXke 000pyIoBaHUs
HENPEPBIBHOTO JIUTHS 3arOTOBOK.

11.2. B cocTaB NCXOIHBIX JAHHBIX JJIsl IPOSKTUPOBaHUS (PYyHAAMEHTOB ITPOKATHOTO 000PY/IOBaHMUS,
KpOMe MaTepHajoB, YKa3aHHBIX B I.1.1, JOMKHBI BXOIUTH:

IUTaH OCHOBHBIX Ocell 00OpYJOBaHUS C NMPHUBS3KOM K OCSAM 3[aHUSA, a TaKKe€ OCHOBHBIE OTMETKU
000pyIoBaHUsI; IUIAH U pa3pe3bl HOMEUICHUH TEXHUYECKOTO T0/IBaa HIIH ATaXa;

JIaHHBIE O PACITIOJIOKEHUH JIOTKOB JUIS THAPABIMYECKOTO CMBIBA OKalIMHBI M BO3MOXHBIE BXOJBI B
TpaHIIEH JIOTKOB, a TAK)KE JAHHBIE O PACIOJI0KEHUU MECT BO3MOKHOTO MOSBICHUS NMPOU3BOACTBEHHBIX
BOZ;

yKa3aHUsl O pacIoj0XEHHH MECT, Tie HEOOXOJMMO YCTPOMCTBO JIECTHHI], MOHTa)KHBIX HPOEMOB,
OTpakICHUH U NEPEKPLITUH;

JIaHHbIE JJIs1 OMNpeJeNIeHUs] 3HAUYeHUIl MOHTaXXHBIX HAarpy3oK, paclojlaraeMblX B Ipejenax
MEePEeKPBITHS MO/ABaJa U BO3J€ HETrO, B BUE IJIaHA, HA KOTOPOM YKAa3bIBAIOTCS CIEAYIOIINE OCHOBHEIE
30HBI JEWCTBHMS HArpy3oK: OT CTallMOHAPHOTO TEXHOJOTWYECKOro OO0OpYyJOBaHMS, OT BPEMEHHO
pasMelaeMoro , CMEHHOI'O O0OpYyIOBaHMS IIPH PEMOHTaX C YKa3aHHWEM Beca, TrabapuTOB, YHCiIa
MOHTXHBIX €JUHHUI] U MHUHUMAJBHBIX MPOXOJOB JUIA HauOosee TsKenoro o0opymoBaHUs (CMEHHbIC
KJIETH, BaJKH C MOJYIIKAMH U T.I.); AaHHbIE JJISl ONPEJENICHNs] BPEMEHHBIX HAarpy30K OT MOJBHKHOTO
TPAHCHOPTA, COAEPKAILUE XAPaKTEPUCTUKU M KOJHUYECTBO TPAHCHOPTHBIX CPEJICTB; MaHHBIE IS
ONpeNieIeHus] Harpy30K B MecTax CKJIaJUpOBaHMsA MeTajula (Beca M pa3Mephbl TUIIOBBIX BapHaHTOB
urrabeneif, mupaMua U T.11. ¢ yKa3aHHEM ITPOXOA0B MEKIY HUMM); BPEMEHHYIO Harpy3Ky OT OCTalIbHOTO
000pyOBaHUs JOMYCKAETCsI 3371aBaTh B BUJIE CIUIOLITHOW PaBHOMEPHO pacIpeieIeHHON Harpy3KH.

11.3. Tlom oCHOBHOE M BCIOMOTaTeIbHOE IPOKATHOE OOOpPYJOBAaHHME CIEIyeT IPOSKTHPOBAaTh
MacCHBHbIE MOHOJIUTHBIE OCTOHHBIE W JeJe300eTOHHbIE (DYHAAMEHTHI C HEOOXOAMMBIMH BBIpE3aM,
OTBEPCTHSAMH WM KaHaJIaMH WIM OOJIerdeHHble (PaMHOTO WM CTEHYATOro THUIIA) MOHOJIUTHBIC HIIH
cOOPHO-MOHOJIUTHBIE Ke1e300eTOHHBIE (PyHIAMEHTHI C MCIIOIb30BaHUEM IIOJIOCTEH M YCTPOHCTBOM B
CTaHOBBIX NPOJIETaX OOIIMX M MECTHBIX TEXHHUYECKUX JTa)KEH WM MOABAJIOB; MPH 3TOM YCTAHOBKY
paboueii ¥ MIECTEPSHHOM KIIETEH, PeIyKTOpa W MPUBOJHOIO JIBUraTels CICAYeT MPeIyCMaTpUBaTh Ha
obmem ¢ynmamente. Takue obmme oOierdeHHble (QyHIAMEHTHI CIEAYyeT YCTpamBaTh W3 BEpXHEH H
HIDKHEH IUIMT, COEJUHEHHBIX CTOMKaMH UM CTeHaMH MWJIM MACCHUBHBIMH YCTOSIMH (OIOpaMu),
OTJETICHHBIMHY IIBAMH OT paboye IIOMAAKH U 3JaHus.

O0opynoBaHUE MEIKOCOPTHBIX, IMPOBOJIOYHBIX M IITPUIICOBBIX CTAHOB JOITYCKAaeTCs pa3Melarh B
MPOJIETHOH dacTh BepxHed ¢(yHmameHTHOH muTel. OCHOBHOE OOOPYNOBaHHE KPYHMHOCOPTHBIX H
CPEINHECOPTHBIX CTAHOB CIEIyeT pa3MelaTh HaJ HECYIIUMH OIOopaMH (CTOMKaMH WM CTCHaMH).
PaGoune n mectepeHHbIE KIETH JINCTOBBIX, TOJICTOJIMCTOBBIX, PEILCOOATOUHBIX M JAPYTHX TSDKEIBIX
CTaHOB CIIeyeT yCTaHABIUBATh HA MACCUBHBIE YCTOM.

11.4. B cnydae, ecnu 3aj0K€HHE BCEX YYacTKOB ()YHIAMEHTOB ITPOKATHOTO OOOPYMOBAHUS H
000py/IOBaHUsI HENPEPBIBHOTO JIMThsi 3arOTOBOK HAa OJHOW OTMETKE II0 TIIyOMHE NPHBOAUT K
repepacxoay MaTepHalIoB, JOIYCKAeTCsl OTJENbHbIE yJacTKH (YHIaMEHTOB 3aKJa/lbIBaTh Ha pa3HOM
riryOuHe.

@dyHIaMeHTHl, pa3JieNieHHble TITyOOKHMMH OTKPBITBIMH KaHaJlaMH (HampuMep, KaHalaMH Ul CMbIBA
OKaJIMHBI), CIEIYeT CBS3BIBATH MOBEPXY XKEIe300€TOHHBIMU PACIOpKaMH depe3 3-6 M, pacHoIOoKeHHe
KOTOPBIX JOJIKHO OBITH YBSI3aHO C PACIIOJIOKEHUEM 000pY10BaHHMS.

11.5. ApmupoBanue ¢GyHIAMEHTOB CIEAyeT MPOU3BOAUTH B COOTBETCTBUH C yKa3aHMAMHU pa3f. 1.
IIpu 3TOM BEpXHIOIO apMaTypy MacCHBHBIX ()yHIAMEHTOB CIIEAyeT YKIaabIBaTh TOIBKO O]l CTAHWHAMHU
000pyI0BaHUS C TUHAMUYECKUMHU Harpy3KaMH.

JuameTpbl cTep)KHEH HYKHEW apMaTrypbl clelyeT NMpUHUMaTh He MeHee 16 MM aist QyHJaMeHTOB
muHOM 10 30M 1 20MM - IIHHOI cBbIie 30M.

11.6. Ilox cramuHamMu OOOPYAOBaHMS, BOCIHPUHHUMAIOIIUMH CHCTEMAaTHYECKH JIEHCTBYIOIINE
yAapHbIe HATPY3KH, CIEAyeT MpelyCMaTpUBaTh YCTAHOBKY 2-3 CETOK, PAacHoIaraéMbIX B COOTBETCTBUH C
ykazanusma 11.1.15. TIpu 3ToM BepxXHHE CETKH, AOXOAAIMHEe 10 Kpas (yHIaMEHTa, CIeAyeT 3arun0aTh
BHU3 BJOJb BEPTUKAIBHOM I'PaHH HAa IMHY 15 AuamMeTpoB 3arnbaeMbIX CTEPIKHEH.

11.7. Tlpu HaaMYUM MECTHBIX BO3JEHCTBUH OT JIYYHCTOH TETUIOTHI, YAApOB KyCKaMH TaJaromieit
OKaJIMHBl M T.II. BEPTUKAJIbHbIE TpaHW (yHIaMeHTa cleayeT apMHUpPOBaTh CETKaMH W3 CTEpIKHEH
JuaMeTpoM 12MM ¢ kBaZpaTHBIMU stueiikamu pasmepoM 200mm.

11.8. Pacuer xoxebanuii MacCHBHBIX (DYHIAMEHTOB I10J] POKAaTHOE 00OpPYJOBaHHE BBINIOJHATH HE
TpeOyercs.

Pacuer npoyHOCTH 311€MEHTOB (h)YH/IAMEHTOB BBIIIOJIHSETCS] B COOTBETCTBUM C YKa3zaHMsAMHU NIL.1.22 u
1.23. Tlpu >TOM Harpy3kd, BO3HHKAIONIHWE TpU padoTe 00OpyMOBaHUS B HCKIIOUUTENBHBIX CIydasx,
HampuMep, MPH Pe3KOM HapYIIEHHH TEXHOJIOTHYECKOTO IpoIiecca, W HAarpy3KH, BO3HUKAIOIINE IPH
aBapusax (TOJIOMKa MIMHWHAETCH, COSAWHUTEIBHBIX MY()T M T.II.), OTHOCATCS K BPEMEHHBIM OCOOBIM
Harpy3kam.

12. ®YHIAMEHTbBI METAJIJIOPEXXYIIIUX CTAHKKOB



12.1. B cocTaB UCXOIHBIX JaHHBIX JUIS IPOSKTUPOBAHUS (YHIAMEHTOB METAIIOPEXKYIIMX CTAHKOB,
KpOMe MaTepralioB, YKa3aHHBIX B 1. 1.1, JTOKHBI BXOJMTH!

YepTeX ONMOPHOM MOBEPXHOCTH CTAaHMHBI CTAHKAa C YKa3aHHEM OIOPHBIX TOYEK, PEKOMEHIYEMBIX
CHOCOOOB YCTaHOBKH M KPEIUICHHUS CTaHKa;

JIaHHBIE O 3HAYEHHAX Harpy3ok Ha (yHIaMeHT: I cTaHkoB ¢ maccoil go 10T - oOmas macca
CTaHKa, a ISl CTaHKOB C Maccoil Oosee 10T - cxemMa pAacHONIOKEHUS CTaTHYECKHX HAarpysok,
nepenaBaeMbIX Ha (yHAAMEHT;

JUIl CTaHKOB, TPeOYyIOIIMX OrpaHWYEHHsS YNPYroro KpeHa (yHOaMeHTa, - JaHHBIE O IPENEIBHO
JIONTYCTUMBIX W3MEHEHMSAX IOJIOKCHUS LIEHTPa TSDKECTH CTaHKAa B PE3YJIbTaTe YCTAHOBKH TSDKENBIX
JeTayieil W IepeMelIeHus] y3JI0B CTaHKa (WIM MaKCUMalbHble 3HAUYEHHWs Macc JeTalieil, Macchl
MOJIBYDKHBIX Y3JI0B U KOOPANHATHI MX MEPEMEIICHH), a TAKXKE JAHHBIE O MPEAEIBHO AOIMYyCTUMBIX YTiIax
MOBOpOTa (PyHAAMEHTa OTHOCUTEIEHO TOPH30HTAIBHON OCH;

JTaHHBIE O KJIACCE CTAHKOB IT0 TOYHOCTH, & TAK)KE O )KECTKOCTH CTAaHWHBI CTAHKOB, O HEOOXOANMOCTH
o0ecrieueHnst )KECTKOCTH 3a cUeT (PyHAaMEHTa U O BO3MOXHOCTH 4aCTOH NEPECTaHOBKH CTAHKOB;

JUIl BBICOKOTOYHBIX CTaHKOB - YKa3aHUS O HEOOXOAMMOCTH U PEKOMEHAYEMOM CIocobe uX
BHOPOHM3OIIALMH: KPOME TOTO, B 0COO0 OTBETCTBEHHBIX CITydasxX ISl TAKMX CTAHKOB (HAampuMmep, Mpu
YCTaHOBKE BBICOKOTOUHBIX TSDKEJIBIX CTAaHKOB WIM ITIPH YCTaHOBKE BBICOKOTOYHBIX CTaHKOB B 30HE
WHTEHCUBHBIX KoOJicOaHWII OCHOBAaHWI) B MCXOIHBIX MJAaHHBIX ISl IPOCKTUPOBAHUS JIOJDKHEI
COJIePIKaThCs PE3YNIbTAThl U3MEPEHHH KoJieOaHUH IPyHTa B MecTax, MPEAYCMOTPEHHBIX ISl YCTAaHOBKH
CTaHKOB, W JIPyr'He JaHHbIC, HEOOXOIMMBIE [UIS OTIPEIEICHUS TapaMeTPOB BHOPON30ISIINH (TIpEeTbHO
JIONYCTUMBbIE aMIUTUTYIbl KojieOaHWil (QyHIaMeHTa WM TpEeleNbHO JOIYCTUMBIE AMIUTHTY]IbI
KosieOaHMi 37IEMEHTOB CTaHKA B 30HE PE3aHUsS U T.11.)

12.2. CtaHku B 3aBHCHUMOCTH OT HMX MAacCChl, KOHCTPYKIIMM M KJIacCa TOYHOCTH JOIYCKAETCs
yCTaHaBJIMBaTh Ha OETOHHOM MOJCTHJIAIOLIEM CJIO€ I0Jla 1ieXa,Ha YCTPOEHHBIC B IOJY YTOJIICHHbBIE
OCTOHHBIE WM XXEJIe300€TOHHBIE JICHTH! (JICHTOYHBIE (hYHIAMEHTHI) WJIM Ha MAacCHBHBIC (pyHIaMEHTHI
(oMHOYHBIE WIIH 00IITHE).

12.3. Ha moactuiaromemM ciioe Imojia Iiexa CieyeT yCTaHaBIWBaTh CTaHKU ¢ Maccoit mo 10T (mpu
COOTBETCTBYIOIIEM OOOCHOBaHMHM 10 15T) HOPMAIbHOW W MOBBIIIEHHON TOYHOCTH C JKECTKHMH H
CpemHeil )KEeCTKOCTH CTaHHHAMU, st KoTopsix I/h < 8 (tme | - mmuna, M, h - BeIcOTa CeueHHUs] CTAaHUHBI
CTaHKa, M), a TaKKe BBICOKOTOYHBIC, BHOPOHM3OJIIHIO KOTOPBIX [OMYCKAETCS OCYLIECTBISATH IPH
MOMOLIX YIPYTHX OIOP, PACIOI0KEHHBIX HEMIOCPEICTBEHHO 0] CTAHMHON CTaHKa.

Ha ycTpanBaemble B moiy Iiexa yTOJIICHHbIE OETOHHbIC WM 5KeJIe300€TOHHBIE JICHTHI JOIYCKaeTCs
yCTaHaBIMBaTh CTAaHKU ¢ Maccoi 10 30T.

12.4. Ha ¢bynnamMeHTHI cleyeT yCTaHABIMBATh CTAHKH CJIEAYIOLIUX BUIOB!

C HEKECTKMMH CTaHWHamu ¢ oTHomeHneM I/h>8 u ¢ COCTaBHBIMH CTaHWHAMH, B KOTOPBIX
Tpebyemast )KeCTKOCTh 00eCTieunBaeTcs 3a cUeT (hyHIaMeHTa;

¢ Maccoit 6omee 10T (mm 15T mpH COOTBETCTBYIOMEM OOOCHOBAHWH) TPH TOJNIIMHE OCTOHHOTO
MTOJICTHJIAIOILETO CJI0S T0Ja, HEeIOCTaTOYHOM /I yCTAaHOBKM CTAHKOB JaHHOW MacCHl;

BBICOKOTOYHBIE, JUIsl BUOPOM3OJSIMM  KOTOPHIX ~ HEOOXOAMMAa  yCTaHOBKA  CIIELHAJIbHBIX
(yHIaAMEHTOB.

IMpumeyanue. YcTaHOBKA BHICOKOTOUHBIX CTAHKOB Ha 0OIIHe (DyHIaMEHTHI JOIYCKAaeTCs TOJNBKO B CIy4asX, €CIU B UHCIIE
IPYNIBI CTAHKOB, YCTaHABIMBAeMBIX HE OIMH (YHZAMEHT, OTCYTCTBYIOT TaKkue, IPH paboTe KOTOPBHIX OyAyT BO3HHKATh
JIMHAMHIYECKHe Harpy3KH, BBI3bIBAIONIME KOJIEOAHHS C aMIUINTYIaMH, HPEBBINAOMIMMI MPEIebHO JOIMYCTHMBIE, yKa3aHHbBIC B
3alaHUH Ha IPOEKTUPOBAHHE.

12.5. JInst BBICOKOTOYHBIX CTaHKOB, YCTaHABJIMBAaGMBIX Ha BHOPOHM30JIMPOBAHHBIX (yHIAMEHTAaX U
TpeOYIOINX MEePUOANIECKON IOCTUPOBKH, PEKOMEHIYETCSl MCIOJIb30BaTh KOMOMHHUPOBAHHBIE YIIPYTO-
KECTKHE OIIOPHBIE JJIEMEHTBHI, MO3BOJISIONIME IEPEXOJUTh OT YIPYrod YCTaHOBKM (yHIaMeHTa,
obecreunBaronieil ero BUOPOU3OJISIIHIO, K )KECTKOH.

ITpn mpoexTupoBaHuM BHOPOHM30JMPOBAHHEIX (DYHIAMEHTOB CTAHKOB HA PE3MHOBBIX KOBPHKaX
JIOJDKHBI OBITH ITPETyCMOTPEHBI YCTPOHCTBA, 00€CTICYUBAIOIINE BOZMOKHOCTh CMEHBI 3THX KOBPHKOB.

12.6. Inst oquHOYHBIX (yHIAMEHTOB CTAHKOB HOPMaJbHOW M MOBBIIMIEHHOW TOYHOCTH C Maccoi JIo
30t BbICOTY (pyHIIAaMEHTa CJIeyeT MPUHUMAaTh B COOTBETCTBUHU C JAaHHBIMH, PUBEACHHBIMHU B Ta0I. 13,
a JuIsl CTaHKOB ¢ Maccoi Gonee 30T - Ha3HAa4YaTh M3 yCJIOBHS OOECIEeYeHUs] HEOOXOJUMOM >KECTKOCTH
CTaHWHBI 32 cYeT (yHIAaMEHTa, a TaKKe N3 KOHCTPYKTHBHBIX COOOpakeHHH B (B YacTHOCTH, B
3aBHCHUMOCTH OT ITyOHHBI IPUSIMKOB).

12.7. BricoTy o0mmx (yHIaMEHTOB CTaHKOB HOPMAJBHOW W IOBBIIIEHHOW TOYHOCTH CIIEAYeT
OTIpeNeNATh 10 pe3yibTaTaM pacdera (yHIaMeHTa MO MPOYHOCTH M )KECTKOCTH C YI€TOM MHHHUMAJIBHO
HEeoOX0MMOH BBICOTHI (cM. Tabi. 13), obecneunBarommeil TpeOyeMyro KeCTKOCTh CTAaHHHBI OTAEIbHBIX
CTaHKOB, a TAKXKe M3 KOHCTPYKTHUBHBIX COOOpaXeHH, 0COOEHHOCTEl JaHHOTO BU/IA CTAHKA U YCJIOBUI
ero 00CIy)KUBaHUsI.

12.8. @yHIaMeHTHI CTAaHKOB CJEIyeT apMHpPOBAaTh CETKaMH W3 CTepkHeW aumamerpoMm §-10 MM ¢
KBaJpaTHBIMU sAdeiikamu pazMepoM 300 MM, yknagsiBaeMbIMU Ha paccTossHUM 20-30 MM OT BepxHEH U
HUXXHEH rpaHed GyHIaMeHTa.



12.9. YcTaHOBKY CTAHKOB IOIMYCKAeTCsl MPOM3BOIUTh Kak 0e3 KpEIUICHHUs, TaK M C KPEIUICHHEM
bynnamenTHbIME OonTamu. [Ipy 3TOM KperuieHHe CTaHKOB (DyHIAMEHTHBIMHU 00NTaMu 0053aTENbHO:

OpH HEOOXOJUMOCTH OOECICUCHHUsST COBMECTHOH paboThl CTaHHHBI ¢ (yHIAMEHTOM (HampuMep,
CTaHKOB BBICOKOW TOYHOCTH, YCTAHABIMBACMBIX HA OJWHOYHBIC (YHIAMCHTBI, WM CTAHKOB C
HEXKECTKUMH CTAHHMHAMH, B KOTOPBIX TpeOyemas J>KECTKOCTh CTAaHWHBI O0ECIeYMBAeTCA 3a CUeT
byHnameHTa);

IpY IMHAMHYECKUX Harpy3Kax OT BO3BPAaTHO-IIOCTYNATENILHO MepeMEIaloIUXcs Mace (Harpumep, B
HPOJOJIBHO-CTPOraJbHBIX CTAaHKaX) WIN OT BPAIIAIONINXCS HEYPaBHOBEIICHHBIX Macc, KOTOPbIE MOTYT
BBI3BATh IIEpeMEIleHUs (pyHIaMeHTa IpH paboTe Ha CKOPOCTHBIX PeKMMax (HampuMep, B TOKAPHBIX H
(pe3epHBIX CTaHKaX).

Tabmuma 13

Bsicora dyraamenTa h, M,
0/l METAJUIOPEXKYILUE CTAHKH

T'pynmna CraHku HOPMAJIbHOM U MOBBIIEHHON
CTaHKOB TOYHOCTH ¢ Maccoi 10 30T
1 ToxapHsie \/’
T'opu30HTaNBHO-TIPOTSKHBIE 03vVL

TIpononeHo -hpesepHbie
IIpo101bHO-CTpOrajbHbIE

2 [InudoanbHeie 0,4 \/E

3 3ybopesHbie
Yoo 0.6vL

KapycenbHble, BepTHKaJIbHbIC T0TyaBTOMAThI
U aBTOMAThI

KapycensHo-(pe3epHbie

KoHconbHO- U 6e3K0HCONBbHO-(pe3epHbIe
I"opH30HTAILHO-PACTOYHEIS

4 BeprukanbHo- U painaabHO-CBEPIIHIIbHbIC 0,6-1m

5 ITonepeyHo-cTporanbHble U JOIOEKHBIE 0,8-1,4m

Oo6o3Hauenue: L - niHa QyHIaMeHTa, M.

Ipumeyanus: 1. g rpynm 4 u 5 OGonbIive 3HAYSHUS CleNyeT NPHHUMATh JUIL CTAaHKOB
OOJIBIIIMX Pa3MepoB.

2. Jlna arperaTHbIX CTaHKOB IIOBBIIICHHONH TOYHOCTH, MHOTOOINEPALUMOHHBIX CTAHKOB U
CTAaHKOB C IIPOrPaMMHBIM YIPABICHUEM (OTAEIbHBIX WM B aBTOMATUYECKHUX JIMHHUAX) BBICOTY
(yHIAMEHTOB ciiefiyeT yBesnnunuBaTh Ha 20%.

12.10. Ilpn ycTaHOBKE CTAaHKOB Ha YTOJIIIEHHBIX OCTOHHBIX WIIH JKEJIe300€TOHHBIX JICHTaX MOJIa WIIN
Ha OTJENBbHBIX (PyHIAMEHTaX JICHTH U (YHIAMEHTHI CIEeIyeT pacCUNThIBATh HA IIPOYHOCTH HA ACHCTBHUE
pacUeTHBIX CTaTHYECKHX HAarpy30K B COOTBETCTBMM ¢ YykazaHusMu nn.1.22 ul.23 m B ciyuae
HEOOXOJIUMOCTH - Ha KECTKOCTh (cM. 11.12.6).

12.11. Pacdyer ocHoBaHWIl (QyHZaMEHTOB TO AedopMamusaM ciexyeT HPOW3BOAUTH B CIydasx
OTpaHWYEHUs] YIJIOB IOBOpOTa (yHAAMEHTa, NPH 3TOM JOIyCKaeTcs IpeHeOperatb yIpyrocTbio
¢ynnamenTa. Pacyer yrioB moBopoTa (yHAaMEHTa CIIEAYeT BBIIOJHATH HAa JEWCTBHE PacUeTHBIX (C
KO3(D(OUIMEHTOM HAAEKHOCTH IO Harpy3ke %= 1) CTaTHYECKHX, O3KCLUEHTPUYHO MPHIOKEHHBIX
Harpy3ox.

12.12. Pacuer koiebGaHWII HEBHOPOW3ONMPOBAHHBIX (PYHIAMEHTOB CTAHKOB, KaK IIpaBUIIO, HE
BBITTOJTHSACTCS.

12.13. PaccrossHHE OT (YHZAMEHTOB BBICOKOTOYHBIX CTaHKOB JO ()YHIaAaMEHTOB CTaHKOB,
paboTaronMx CO CO3HATENLHBIMH JUHAMHUYECKMMH Harpy3kamH (IOJOEKHbIe, CTPOTAIbHBIE U T.IL.),
JIOJDKHO OBITH HE MeHee 15M.

JlommycTUMOCTh  yCTAaHOBKM BBICOKOTOYHBIX CTAHKOB B 30HE JCHCTBUS pa3IMYHOIO poja
MPOMBINIICHHBIX W TPAHCHOPTHBIX MCTOYHMKOB BHOpaumuii cileayeT IpoBEpATh pacueToM B
COOTBETCTBHUH C 0053aTEIHHBIM MPHIOKEHHUEM 4.

13. ®YHIAMEHTBI BPAIIAIOIINXCS MMTEYEN

13.1. TpeGoBaHus HacTOSIIEro paszeia PacHpOCTPAHAIOTCS Ha IPOEKTHPOBaHWE (PYHIAMEHTOB
BPALIAIOIINXCS 00XKUTOBBIX MIEUEH ¢ YKiciIoM orop Oosee IByX.

13.2. B cocTaB MCXOIHBIX JTAaHHBIX AJIS MPOEKTHPOBAHMS, KPOME MAaTEPHAJIOB, YKAa3aHHBIX B 1. 1.1,
JTOJDKHBI BXOJUTD:

YepTeKH KOPITyca IeYH ¢ YKa3aHHEeM TOJIIHMH CTaIbHOM 000JI09KH, pa3MepoB OaHIaKel W TOIIIUHBI
(byTepoBKH;

JTAaHHBIE O YHCIIe 3yOheB BEHIIOBOW IIECTEPHH; 3HAUCHIS HATPY30K Ha (QYHAaMEHTHI OT ONOPHBIX PaM
1 POJIMKOB, a TAKXKE HA OMOPY MPHUBOJHOTO 000PYI0BAaHUS OT MEXaHU3MOB IIPUBOJIA;

4acTOTa BPallEHUs KOPIyca M€Yy B HKCILTyaTallMOHHOM PEXUME;

3HAUYEHHE MaKCUMaJIBHOTO YCHIIMS B THIPOYIOpE JUIs Iedel, CHaOKEHHBIX THAPOYIOPAMH.

13.3. ®yHaaMeHT Bpalarouieiics neuu J0JKeH MPOEKTUPOBATHCS, KaK MPaBUIIO, B BUAE OTAEIBHBIX
KeJIe300€TOHHBIX ONOp paMHOW HWIJIM CTEHYaTOW KOHCTPYKIIMH, BBIMOJHSAEMBIX MOHOJMTHBIMU HIIH
CcOOPHO-MOHOJIUTHBIMH W OTIEIBHBIMH OT (DYHAAMEHTOB M JIPYTUX KOHCTPYKIWH 3maHus. IIpm stom



MIPUBOJIHOE O0OpYAOBaHHWE M OJMKAWITYIO POJIUKOONOPY HEOOXOAMMO pa3MeniaTh Ha OIHOW orope
CTEHYATON KOHCTPYKIIMHU CO CTEHAMH B IBYX B3aUMHO MEPICHANKYIISIPHBIX HAMPABICHUSIX.

13.4. PacueTHO# cxeMoli ycTaHOBKH (Tieud M QyHIAMEHTa) SABJSIETCS Hepa3pe3Has Oanka (Kopryc
Meyn), IMAPHUPHO OMHUPAIOLIASCS HA YIIPYTUe OMOPbL. YIIPYTrOCTh OMOP YYUTHIBACTCS B BEPTHKAILHOM H
TOPU30HTAIHHOM HAIPABJICHUSIX.

BeprukanbHble 1 TOPU30HTANBHBIC HATPY3KU HA OIMOPHI, HAMIPABJICHHBIC MEPIICHIUKYISIPHO U BIOJIb
OCH TI€YH, CIEAYET OMPEACIATH C YIETOM COBMECTHON pabOoThI KOpITyca mevu 1 (HyHIaMeHTa.

13.5. Tlpu mpoeKTUPOBaHUH OTOP KOA(D(GHUIIMEHTHI UX KECTKOCTA B TOPU30HTAIHLHOM HAINPABJICHUH,
MEPIICHANKYIIIPHOM OCH TICYH, CIICAYyeT NMPUHAMATh HE MEHEee KOI(PPHUIIMECHTOB KECTKOCTH KOpITyca
MeYr, TpPUYeM Ui KpaHUX ONop He MeHee KO3((HIMEHTOB XECTKOCTH KOpITyca IEeYd B MeECTe
PACIIOJI0KEHHS COCEIHUX C HUM OTIOp.

HpI/IMe‘IaHI/Ie. HO[I K03¢)¢)I/ILII/IGHTOM JKECTKOCTH KOpIIyCa II€4YHu CICAYET IMOHHUMATh PEaKIHIO Hepa3pe3H0171 OaJiku B MecTe
PacCIIOJIOKEHU S paCCManPIBaCMOf[ OIOPEI TPHU €€ TOPU3OHTAJIBHOM €JUHUYHOM CMEIICHUH ITOIEPEK OCH IIEYH.

13.6. HopmaTuBHbBIE TOPH30HTAIBHBIE HArpYy3KH Ha omopsl Fn;, xH(Tc), meicTByromue BROIb OCH
HIEYH, CIIEIYeT ONPENeIATh o opMyie

F .k
Fo——t (64)
’ cos o

rne F,, - HopmaTuBHas BepTHKalbHas Harpys3ka, kH(TC), ompenensemas IO COOTBETCTBYIOILEMY
coueranuio (1m.13.9);
ki - k03bduIMeHT TpeHUs] MOAOAHIAXKHONW 00CYalKh MO OIOPHBIM POJIMKAM, MPHUHHUMACMBIil
paBHbIM 0,2;
0L - YToJI MeXJly BEepTHUKAJIbIO U IPSIMON, COSIUHSIONIEH 0Ch KOPITYCa C OChIO OIIOPHOTO PONIHKA.

13.7. Topnu3oHTaNbHBIE HArpy3KH Ha OIOPBI, AEHCTBYIOIINE BIOJb OCH IEYH, NMPH OOOCHOBaHWUHU
pacdeToM JAOIycKaeTcs IepenaBaTh Ha OMOpPY NMPHBOAHOTO OOOpPYIOBaHWSA CTAJIBHBIMH pPAcIOpKaMH,
CBSI3BIBAIOIMMHU OTMOPHI HA ypOBHE UX Bepxa. IIpu pacdere pacnopok, KpoMe yCHIINH, YKa3aHHBIX B II.
13.6, cnemyeT yuuTHIBaTh yCHIINS, BO3HUKAIOIINE B HUX OT TEMIIEPATyPHBIX BO3ACHCTBHUIA.

13.8. HopmaTuBHBIC LMKINYECKHE Harpy3ku (BeprukampHas Fp,, ©u ropusoHTaneHas Fq p,
JIEWCTBYIOIIAsl MEPIEHANKYISIPHO OCH IEYHM) Ha OMOpHI OT Beca IeYH, TEIUIOOOMEHHBIX YCTPOWCTB,
(GyTepoBKH M 00XHIraeMoro marepuana, MOHT)XXHBIX M TeMIEpaTypHbIX Jedopmanuii Kopmyca medwn,
kH(Tc), BO3HMKaroNIME MpH BPAILICHUH [I€YN C HKCIEHTPHCUTETOM, CIEIYET ONPEACISITh B COOTBETCTBUHI
C pacdeTHOH cxemoif, ykasamHoi B m. 13.4. [lpm »TOM HeoOXOAMMO TPHHUMATH MAaKCHMAIBHOE
3HAUEHHME PEaKIiH, MOJy4aeMoe Ha ONOope NpH SKCIEHTPUCHTETE OCH KOpITyca He4H, paBHOM 20MM,
3aaBa€MOM II0OYEPEeNHO Ha KaXIOH omope B BEPTUKAIBFHOM M TOPHU3OHTAJIBFHOM HAINPABICHHAX.
MaxkcuMasbHbIe pacyeTHbIE Harpy3KH ME€UH C YUCIOM OTIOp He 6oJiee YeThIpeX AOIMYCKAeTCsI OMPENensTh
TIPU SKCIEHTPUCHUTETE OCH KOpITyca Me4H, paBHOM 10MM.

Ipumeuanue. Harpyskn Fny, u Fnp 101 TpeX- U 4eTHIPEXONMOPHBIX IeUel OITyCKAaeTCsl ONMpPEeNeNaTh MPH AKCIEHTPUCHTETE
ocH KopItyca neuu, papHoM 10mMM.

13.9. Pacyer omop 110 IPOYHOCTH MPOU3BOAUTCS Ha CICAYIOLIME coueTaHus Harpysok: 1) Fy, Fy, 2)
Fv.e» Fte, Fn, TE Fy, Fy, Fy - pacueTHbie Harpy3ku Ha paccmarpuBaeMyro onopy, kKH(tc), onpenensemsie
B COOTBETCTBUH ¢ yKkazaHusmu mi. 13.6, 13.8 u 1.23; F,,. - pacueTHas BepTHKalbHas Harpys3ka Ha
omopy, kH(Tc), onpenensiemMast B COOTBETCTBUY C YKa3aHMAMHU 11. 13.4 6e3 yueTa 3KCLIEHTPUCHUTETA TIeUH;
Fic - pacderHas Tropu3OHTajbHas Harpy3ka Ha omopy, KH(Tc), nmeifcTByiomas BmOIb OCH Teuw,
orpeziensieMasl B COOTBETCTBUH ¢ ykazaHUsAMH 1. 1.23 mpu 3amene Harpysku F ,, B Gpopmyne (64) Ha
Harpysky Fn y,c.

IMpumeuanns: 1. Jlns omop, 060pyROBaHHBIX THIPOYIIOPAMH, B KaUeCTBE PACUETHOTO 3HAUCHHS TOPU30HTAIIBHON HArpysKH,

HanpasnenHoit aoms ocu mewn, Fy, KH(TC), cremyer mpumumars mambombimee w3 ABYX ee 3HAUEHHH, OMpENENEHHBIX MO
hopmyne (64) v 0 yCHITHIO B TUIPOYIIOPE.

2. Pacuer onop Ha BTOpOE COYETAHHE HArPY30K CIIELYET IPOU3BOIUTH C YYETOM MOMEHTA, JCHCTBYIOIIETO B TOPH3OHTAIBHOI
IUIOCKOCTH OT Harpy3ku F, IPHIIOkKEHHO TOJIBKO K OHOMY M3 POJIUKOB OMOPEI ITCYH.

13.10. Pacuer >xene300eTOHHBIX 3JEMEHTOB OMOP Ha BBIHOCIMBOCTH CIEAYET NPOW3BOAWUTH Ha
HarpysKH, onpejessieMble B COOTBETCTBHHU C YKazaHWsAMM 11.13.9, npuHuMas Ko3(QQHUIMEHT HaIeKHOCTH
o Harpyske % = 0,8.

13.11. IInomags NOAOMIBEI OMOPHI CIEAYET ONMPEAETATh M3 YCIOBUS IOMYCTUMOCTH €€ OTPBIBA OT
OCHOBaHHMSA He 00Jiee YeTBEPTH IIHUPUHBI TIOJOMIBHI.

13.12. dyHaameHTsl MO 1€YX ClieyeT IMPOSKTHPOBATh TaKMM 00pa3oM, YTOOBI 3HAUCHHUS MEPBOI
YacTOTHl COOCTBEHHBIX BEPTHKAIBHBIX M TOPU3OHTAJIBHBIX KOJIEOAHUH YCTAaHOBKH, ONpenelsieMble IS
pacdeTHoi cxemsl 1.13.4, oTyIMyanuch He MeHee 4eM Ha 25% OT 3HaueHHs 4acTOTHI 3alleIUICHNs 3yOheB
pHBOaA O, C ., BEIYHCIEHHOI 110 hOpMyIIe

®=0,105Nn,, (65)



rae N - urcio 3yObeB BEHIIOBOM IIECTEPHH;
Ny - 4acTOTa BPAICHUS M€Y, 00/MHH.

ITPUJIOXEHUE 1
O0s3aTenpHOE

PACUYET KOJEBAHUN ®YHIAMEHTOB MAIIWH C NEPUOJUNYECKUMHU
HAT'PY3KAMUM®

Pamublie pyHIaMeHTbI

1. AMIUIMTYABl TOPU3OHTAJIBHO-BPALIATENBHBIX KOJEOAHWH OTHOCHTENHFHO BEPTHKAIBHOH OCH
BEPXHEH IIUTBI PaMHBIX (YHIAMEHTOB @j y, M, CIIELYET ONMPENENATE 110 popMyIIe

an,,= ayt ayly, 1)

] &, - aMIUIMTYa TOPU3OHTAIBHBIX KOJICOAaHHI EHTPa TSHKECTH BEPXHEH IUIUTHI, M, BEIYUCISIEMAst TI0
¢dopmyne

a
x,st (2)

" \/[1—((0/1“{)2]2 L4E) (@A) |

a, - aMIIIMTyza (YroJl MOBOPOTA), paj, BpaIlaTeNbHbIX KojeOaHui BepXHEH MIUTEl OTHOCHTENBHO
BEPTHKAIBHON OCH, IPOXOAAIIEH Yepe3 ee LEHTp TSUKECTH, onpeersieMas 1o popmyie

a

a, = ZW’St SN )
J[l—(w/lw)z] F4(E) (@1 2,)

® - 9aCTOTa BPALICHUS MAIINHEI, c'l, ®»=0,105n;
Ny - 4aCTOTa BPAICHUS MAIIUHBI, 00/MHUH;
@, st - COOTBETCTBEHHO IIEPEMEIIICHHUE, M, U YTOJI II0BOPOTA, pa, IICHTPa
@5t TOKECTH BEPXHEH IUIMTHI IIPH CTATHIECKOM JeHCTBHM cuibl F, 1 MoMenTa M,, ompenensiemsie
o opmysam

Fh
At = (4)
Sy
M
g ®)
W

3neck Fp - pacueTrHoe 3HaueHWE TOPH3OHTAIFHON COCTABISIONICH AMHaAMHU4YecKOW Harpyskw, kKH(tc),
oTpeIeNIIeMOe 10 COOTBETCTBYIOIIUM pa3zesiaM C YIeTOM yKazaHui m.1.23;

M, - pacueTHOe 3HaueHHEe BO3MYILAIOIIETO MOMEHTAa OTHOCHUTEIIFHO BEpPTHKAIBLHOW OCH,
MPOXOAAIIeH uepe3 MLEHTP THKECTH BepxHed 1mrTel, KH-M(TC-M), ans MammH C
BPAIIAOIIAMKCS YaCTAMHE clieayeT npuauMath M, = Fy 1y/ 2;

Sv.Sy - KOIPOUUIUEHTH KECTKOCTH CHCTEMBI (YHIAMEHT - OCHOBAHME COOTBETCTBEHHO B
TOPH30HTAIBHOM HAIPABICHIH, EPICHANKYIIPHOM OCH Bajia Mammubl, KH/M(Tc/M), i ipu
MIOBOPOTE B TOPU3OHTAIBHON IockocTH, KH-M(TC-M), onpeznensiembie o dopmynam (6) u
(7) HacTOSAIIETO IPUIIOKEHNUS,

g, &’,,, - OTHOCHTENbHBIE AeMI(HUPOBAHUSA CHUCTEMBl (YHIAMEHT - OCHOBAaHHWE, ONpeAeIsIeMble IO
dhopmynam (12) u (13) HacTOSIIIErO PHUIOKEHUS;

Ay, A, - YIJIOBblE 4YaCTOTHl T'OPHU3OHTANBHBIX M BpallATeNbHBIX KojeOaHui QyHmamenTa
OTHOCUTEJILHO BEPTUKAJIBHON OCH, IPOXOASILIEH Yepe3 LIEHTP TSKECTH BEPXHEH IUINUTHI, ¢t
omnpezensiemsie 1o popmynam (14) u (15) HacTosIIEro MPHUITOKEHNUS;

l, - paccrosHMe OT TEHTpPa TSHKECTH BEPXHEHW IUIMTBHI 10 OCH Hauboliee YIAICHHOTO
MOJIIIMITHUKAMHU MAIlIUHbI, M.

lK MalliHaM € NEPUONICCKUMHU HArpy3KaMu OTHOCATCS MaIlHMHBI C BpallarOIIUMHUCA YaCTAMH, KPUBOIIUITHO-IIATYHHBIMH
MCXaHU3MaMH, leO6HJTKI/I u ap.

2. KoahpuumeHnTsl XecTKOCTH KOHCTPYKIMH (yHIaMeHTa C y4eTOM YIpPYroCTH OCHOBaHHUS S,,
kH/m(te/m), u S, kH-M(TC-M), clieyeT BEMUCIATH 10 GOpMYyIIaM:

1
WK+ (P TK,) + (@SS

(6)

X



1

= 7
YOWK,)+@AIS,) "

B ¢opmynax (6) u (7):
h - BeicoTa ¢pyHnamenTa, M;
K., K, K, - K030 )HUIHEHTHI )KECTKOCTH OCHOBAHHS COOTBETCTBEHHO IIPH yIPYTOM PaBHOMEPHOM K,

U HepaBHOMEpHOM K|, CIOBMI€é M HEPABHOMEPHOM cCxaTtuu K, OIpeAensieMble B
COOTBETCTBUHM C TpeboBaHusIMH 11.1.27 ninm 1. 1.36;

S°% - cymma KO3(D(UIMEHTOB IKECTKOCTH BCEX MONEPEYHbIX paM (yHIaMeHTa B
TOPU30HTAIBHOM HAMpaBICHHUH, IEPICHANKYISIPHOM ocH Bana ManmHbl, KH/m(te/m) (N
- YHCJIO MOTNIEPEUHBIX paM), onpeneisieMas 1o Gopmyiie

N
S2=3S;; )
i=1

S°, - cymma KO3()(YHULIHMEHTOB XKECTKOCTH BCEX IONEPEYHBIX PaM IPU IOBOPOTE BEPXHEHl ILIMTHI B

TOPH30HTAIBHOM IIOCKOCTH OTHOCHTENBHO €€ LEHTpa TshkecTH, KH-M(Tc-M),ompenessemast
1o Gopmyie

S

.MZ
wn
@D

i€ ©)

o]
174

i=1

TJIC ej - PACCTOSHUE OT IUIOCKOCTH i-i MOMEPEYHON PaMbl 10 ICHTPa TSHKECTH BEPXHEH IUTHTHI, M.

Ko3ppuimeHT KeCTKOCTH OJHOITAXHBIX MOMEPEYHBIX PaM C KECTKUMH y3iaamu S;, kH/m(tc/m),
cllellyeT OIpeessaTh 1o Gopmylie
2By 1y, (1+6k;) (10)
' h2+3k)

rne E, - Mogyns ynpyrocta Matepuana paM BepXxHero crpoeHus, klla (TC/MZ);

hily ]
= (12)
ilhi
Ini,l1j - MOMEHTBI HHEPIIHH MOMEPEUHBIX CEUSHHH COOTBETCTBEHHO CTOMKH H PHUIe/IS paMbl, M.
h;,li - cooTBeTCTBEHHO pacyeTHass BHICOTA CTOMKM M PACUETHBIN MPOJIET PUTENS i-il MomepeuHoin

paMbl, M.

Ipumeuanne. Jlomyckaercsi MPUHUMATh PACUETHYIO BBICOTY CTOMKH h; paBHOW pacCTOSHUIO OT BEpXHEH IpaHH HIDKHEH

TUTATBI 10 OCH pUTCId (HpOXOI[SIH.Ieﬁ Hepe3 LHEHTP TSHKECTH IuIomaau €ro CB‘IGHI/HI), B paC‘{eTHBH?’I TIPOJIET pUTECII PAaBHBIM 0,9
pacCToAHUA MEXAY OCAMHU KOJIOHH.

3. OrHocHTenbHOE IeMIUPOBAHHE CHCTEMBI (YHIAMEHT - OCHOBaHHE &, H & y Clemyer
OTPeAeATh 0 hopMyIaMm:

/ 1 h2 Ve
=S| &t &, — (12)
K 7K, 28]
1 4
£ =806 —+=5 | (13)
K, 2Sg

rae &, &, - OTHOCHTENBHOE JeMI(UPOBAHHE JUIS TOPU3OHTAIBHBIX & M BpaIATENbHBIX &, M &,
KosieOaHui (yHIaMEeHTa Ha TPYHTE, ONpeesieMoe B COOTBETCTBUH C TPEOOBAHUSMH II.
1.29 wmm n. 1.37;
¥ - KO3(D(OUIMEHT TOMJIONEHUSI DHEPrMU MpU KOJIICOAHWSAX, NPHUHUMAEMBIH IS
XKeJIe300eTOHHBIX KOHCTpYKIMi paBHbIM 0,06, 171t cTanbHBIX KOHCTpYKuuii - 0,02.
4. YrnoBble yacToThl Koaebanuit ynnamenTa A u 4, ¢, cmenyer onpezensth o GopmyTaM:

; (14)

~
Il
3 |

(15)




B dopmynax (14), (15):
M - Macca CHCTEMBbI, BKIIOYAIONIAsl MAacCy BCCH MAlIWHBI, BEPXHEH IUIHTHI, POAOIBHBIX OAOK M

TIOTIEPEYHBIX PUTENICH paM, TIPUMBIKAIOIINX K BepxHel minte, U 30% Macchl BceX KOJOHH
dynnamenta, T(Tc-c*/M);

49,// - MOMEHT MHEpPLHH Macchl M OTHOCHUTEIHHO BEPTHKAIBHOW OCH, MPOXOIAIIEH depe3 LEeHTp
TSKECTH BEPXHEH TLITHTHI (FOPH30HTATBHOM PaMBI), T-M*(TC-M-C2); BETHUHHY 6?‘/, JIOITyCKaeTCs
OTIpeNeNATh 0 (POopMyIIe

8,,=0.1m 1%, (16)

rae | - anuHa BepXHEH IUTUTHL, M.

MaccuBHbIe U cTeHYaThIe GyHAaAMEHThI

5. AMIUTUTY 1Bl TOPH30HTAJIbHO-BpAIIaTEeIbHBIX KOJICOaHNH BEpXHEH I'PaHU MAaCCUBHBIX M CTEHYATHIX
(GyHIaMEHTOB OTHOCHTENILHO TOPU3OHTATBEHOM OCH G 4 M, CIIEAYET ONPENENATh N0 GopMmye

:i\/wf £ 482 (w1 )y

, 17
" K, Q2+ 482 (] Ay) 2 Q3 ()
hl
raey, =S, + f—S;; (18)
hZ
hl
Wy, =S, +f—35,, (19)
I12
371eCh
2 2
A ®
S, =@+ ﬂ)(—”j + B+ X) —(—J ; (20)
/1X A’X
Yl
S, =(1+ﬁ)/1—“’§—4"+/3(1+ X); (21)
2
w
S, =1+x 1—(—} ; (22)
ﬂ’x
S=1+X; (23)



X=—), (27)

Ay, Ay - YITIOBBIE 4ACTOTHI KoneOaHuil (yHIameHTa, ¢!, COOTBETCTBEHHO TOPH3OHTAIBHBIX M
BpAIIATeIbHBIX OTHOCHUTEIBHO TOPU30HTAIBHOW OCH, MPOXOJSIIEeH uepe3 IEHTP THKECTH
MOJIOMIBEL  (PYHIAMEHTAa MEPICHAUKYIAPHO IUIOCKOCTH KOJCOaHWMU, OMpeIesieMbIe 10
bopmynam:

(28)

(29)

(30)

K, n K, - xoa¢duuenTs! xectkoctn ocHoBanusA, kH/M(tc/M) m kH-M (Tc-M), ompenensemsie
COrjacHo ykazaHusM 1. 1.27 unu n. 1.36;
Oy - MOMEHT MHEPLMHU MACChl BCEH YCTAHOBKH OTHOCHTENBHO OCH, TIPOXOJIAIIEH yepe3 eHTp
TSHKECTH  TOAOMIBE  (yHOAMEHTa TEPICHAWKYIAPHO IUIOCKOCTH  KOJeOaHWMIA,
2 2
T-M°(TC-M-C”), ompeaenseTcs no Gopmyse

6,,=0,+ mh? (31)

0, - MOMEHT MHEPLIMU MacChl Bcell ycTaHOBKH ((pyHIaMeHTa ¢ 3aCHIIKOM IpyHTa Ha ero obpesax
1 BBICTYNAaX W MAIIUHBI) OTHOCHTEIFHO OCH, NMPOXOASAIICH depe3 OOLIHiA MEeHTP TSHKECTH
MIEPIICHANKYIISIPHO TIOCKOCTH KOJIeOaHu, T-MZ(TC-M-CZ);

m - Macca Bced ycTaHOBKH ((yHIaMEHTa C 3aChIKON I'pyHTa Ha €ro o0pe3ax U BHICTyNax U
MaIuHbL), T(Tc-c2/M);

Fy - pacderHas TOpH3OHTaJbHAs COCTABIAIOMIAs BO3MYIIAIOMIMX CWI MamuHbl, KH(TC),
ompenenseMas 10 COOTBETCTBYIOIIMM pa3JieliaM C yIeToM yKazaHuii m. 1.23;

M - pacdeTHOe 3HaYCHHE BO3MYINAOMIET0 MOMeHTa, KH-M(Tc-M), paBHOTO cCyMMe MOMEHTOB OT
TOPU30HTANBHBIX COCTABILIIONIMX BO3MYIIAOIINX CHJI IPH TPUBEACHHH HUX K OCH,
MIPOXOJISAIIEH Yepe3 IEHTP TSHKECTH YCTAHOBKU MEPTICHIUKYIISPHO MJIOCKOCTU KojieOaHui, u
BO3MYILAOIEMY MOMEHTY MaIlIMHbI;

hy, h, - paccTostHUsT OT 0OIIErO IEHTPa TSHKECTH YCTAHOBKH COOTBETCTBEHHO 110 BEPXHEH TpaHH
(dbyHIaMeHTa | 70 TOA0IIBEI pyHIaMEHTa, M.
6. I'maBHBle COOCTBEHHbBIE YacTOTHI KOJICOAHUH YCTaHOBKH Ao, c'l, clefyeT OINpeAeNsTh U3
COOTHOIIICHUS

2 2
z |z Ay
T ) A (32)
2 2 A

X X

2
A2
A

2
raeZ = (1+ B)| 1+ /1—‘/’ : (33)

X

7. AMIUIUTYZBI TOPH3OHTAaNbHBIX @y, M, M BPAIATENbHBIX d, paj, KoneOaHMH MacCHBHBIA U
CTeHYAThIX (PyHIaMEHTOB CleIyeT OmpeaeiaTh no Gopmyie (17) HACTOAIIETO MPHIIOKEHHS, TPUHIMAS
S3 =S4 = 0 (pu onpenenennu a,) u S; = S, =0, hy = 1 (pu onpeneneHnu a ).

8. AMIUIMTYIbI TOPH30HTAILHO-BPAIATENBHbBIX KOJIeOaHNH BepxHell rpaHy GyHIaMEHTa dp ,, M, TIPH
neiicteun Toabko Momenta M(F, = 0) cinexyet onpeaensrs mo Gopmyiie

a = M'B
" Kxhz

{1+ (hllhz)[l—(a)//lx)z]}z + 482 (w1 2,)2 1+ (hy 1ny)[
QF + 452 (w1 2,)° Q5

.(34)



9. AMIUIMTY Il BEPTUKAIBHBIX KOJCOAHMI MAaCCUBHBIX U CTEHYATHIX (DYHIAMEHTOB dy, M, C YUCTOM
BpaIllcHHS] OTHOCHUTEIILHO TOPHU30HTAIBHON OCH, MEPICHIUKYIIIPHOHN IIOCKOCTH KOJCOAHWMA, CICAYyeT
onpeneNaTh mo Gopmyse

a\,:az+a/z, (35)
rae
F
a, = v . (36)
K \/[1—(a)//1 )2]2 +4E2(wl 2,)°
Z z VA A
a/Z - aMIUIMTyJa BepTHKaJ’IbHOﬁ COCTaBJ’IHIOIIIeﬁ BpamaTeJIbHbIX KOJ'Ie6aHPII71 (bsz[aMeHTa

OTHOCHTEJIFHO TOPH30HTAJIPHOH OCH, TpPOXOMSMIEH depe3 IEHTP TSHKECTH YCTaHOBKHU
MEPIEHANKYISIPHO TUIOCKOCTH KOJIe0aHui, onpeaensieMas Ipu AeHCTBIM TOPU30HTAIBHBIX CHII
Fr 1 MOMeHTOB M, BKJIIOYAst MOMEHTHI OT BEPTHKAIBHBIX U TOPH30HTAIBHBIX CHIL, IO (hopMmyIte

d=a,l, (37)

a IpH OTCYTCTBUM TOpu30oHTaIBbHBIX cuil (Fr=0) o popmyie

2 .2 2
L G R
K h? Q’ +4E(wlA,)P Q5

z

a, - ammumaryzaa (yron moBOpoTa), paj, BpallaTelbHBIX KoyeOaHMH (yHIaMEHTa OTHOCHUTENBHO
TOPHU30HTAIILHOM OCH, OTIpeiersieMast 0 YKa3aHHAM I1. 7 HACTOSIIIETO TPHUII0KEHHS;
F, - pacueTHas BepTHKaIbHAs COCTABJIAIOMIAS BOSMYIIAIONINX CHJI MamuHbl, KH(TC), onpenensemas
10 COOTBETCTBYIOIINM pa3JesiaM ¢ YYETOM yKa3zaHui 1. 1.23;
M - pacueTHOE 3HaUCHHE BO3MYIIAIONIETO MOMEHTA, BKJIIOYAIOLIEE MOMEHTHI OT BEPTHKAIBHBIX H
TOPM3OHTANBHBIX ciuT, KH-M(TC-M);
K, - ko3¢ dummeHTs! xecTkocTH ocHOBaHMA, KH/M (TC/M), ompenensieMblii cOrlIacHO yKa3aHHsM II.
1.27 nmm n. 1.36;
J, - YT70Bas 4acTOTa COOCTBEHHBIX BEPTHKAIBHBIX KojebaHuii hyHIaMeHTa, ¢, onmpeaessemMas 1o
thopmye

Ay == (39)

&, - oTHOCHUTENBbHOE NeMII(UPOBAaHNE NIPH BEPTHKAIBHBIX KoJeOaHMAX QyHIAMEHTa, ONpeaenieMoe
corjacHo ykazaHusim 1. 1.28 wnm n. 1.37;
Iy - paccrosHEE OT BepTHUKAaIbHOW OCH, MPOXOMAIICH Yepe3 LEeHTP TSHKECTH YCTAHOBKH, IO Kpas
BEpXHEH rpaHn QpyHIaMeHTa B HAPaBJICHUH JEUCTBHS CHII 1 MOMEHTOB, M.
10. AMIIMTYIbl TOPU3OHTAJBHBIX KOJIEOAaHMH MAaCCHUBHBIX M CTEHYATHIX (DYHJAMEHTOB IIpH
BPAIICHHH OTHOCHTEIHHO BEPTHKAILHOM OCH" @n,y, M, CIIELYET ONPEAENATh 10 hopmye

anp,y,=a W'max: (40)

rae lmax - paccTosiHMe OT BEPTHKAIBHON OCH, MPOXOMAIIEH 4epe3 LEHTP TAKECTH YCTAHOBKH, JI0
HanOoJiee yIaleHHOW TOUKU QyHIaMEHTa, M;
a, - aMmumTyna (yroia IOBOpOTa), pal, BpaIlaTeNbHBIX KoJieOaHHH (yHIaMeHTa OTHOCHTENBHO
BEPTHKAJIBHOW OCH, MPOXOJSIICH dYepe3 LEHTP TSDKECTH YCTAHOBKH, OMpejessieMas I10
hopmyie

M
a

= = @Y
" KW\/[l—(a)/ﬂV/)z]z+4§;(a)//1w)2

3aeck M, - pacdeTHOE 3HaY€HHE BO3MYIIAIOIIEr0 MOMeHTa, KH-M(Tc-M), OTHOCHTENBHO BEPTHKAILHOM
oCH, IPOXOJAILEN uepe3 HUEHTP TKECTH YCTaHOBKH;
K, - K03 ULHEHT )KeCTKOCTH OCHOBAHUS NPH YIIPYroM HepaBHOMEPHOM ciure, KH-m(tc-m),
orpeiesieMbIi B COOTBETCTBUH C TpeboBaHusAMH 1. 1.27 wim 11. 1.36;

&y - OTHOCHTENIbHOE JeMI(MPOBaHUE JUI BpalaTelbHBIX KoneOaHud (yHIaMeHTa
OTHOCHTEIIBHO BEPTHKAJIBHOH OCH, OIpEenensieMoe B COOTBETCTBHM C TPEOOBAaHMSIMH II.
1.29 wm 1.37;

Ay - YIIIOBasg 4acTOTa BpalIaTENIbHBIX KoneOaHui (QyHIaMEHTa OTHOCHTEIHFHO BEPTHKAIBLHOM
. -1
OCH, TIPOXOJIAIIEH Yepe3 HEHTP TKECTH YCTaHOBKH, C -, ONpeersieMas o popmyie



(42)

rae 6, - MOMEHT MHEPLMH Macc Beel ycTaHOBKM ((yHIaMeHTa ¢ 3aCHIIKOM IPyHTa Ha €ro odpesax u
BBICTYIIaX W MAlIMHBI) OTHOCUTEJIFHO BEPTHKAIBLHONW OCH, MPOXOMAIICH depe3 HEHTP TSKECTH
YCTaHOBKH, T-M*(TC-M-¢?).

'®opMybl HCIIONB3YIOTCA MPH pacyeTe KojieGaHui GyHIaAMEHTOB OMMO3UTHBIX KOMIPECCOPOB.

IMPMJIOXKEHUE 2
O0s3aTenpHOE

PACUYET KOJIEBAHU ®YHIAMEHTOB MAILUH C UMITY.JIbCHBIMH
HAT'PY3KAMU?

1. AMOITUTYAy BEepTHKAIBHBIX KoJieOaHMii (hyHIaMEHTa P HEHTPAITBHOW YCTAHOBKE MAIIWHBI dz, M,
CJIEIyeT ONpeNesTh 1o hopMyIie

(1+e)d,

e 1
(1+167&,)4,m )

a,

rae € - Ko3(Q(HUIHEHT BOCCTAHOBIIEHUS CKOPOCTH yapa, 3HAaueHHe KOTOPOTO CIEAyeT MPUHUMATH
0 YKa3aHUSAM COOTBETCTBYIOIINX Pa3IIeiioB;
J; - IMIyJIBC BepTHKAIBHOM CHitbl, KH-c(TC-C), onpemensieMslii Mo yKa3aHusAM COOTBETCTBYIOIINX
pasenos;
m, A, - TO e, 9T0 B (popMysax 00s3aTeTLHOTO TIPUIOKEHHUS 1.
2. AMIUIMTYAy BEpPTUKAIBHBIX KoJieOaHMH (QyHIaAMEHTa C YYeTOM BpalleHUS OTHOCUTEIHHO
TOPM30HTAIBHON OCH, MEPIEHIMKYISAPHONW TUIOCKOCTH KOJNeOaHW#, ay, M, CIeIyeT ONpenessTh I0
bopmye

a,=a,+a’, )
B KOTOPOIi &, onpezessiercst 1o Gopmyie (1) HACTOSIEro IPHIOKEHH S, a a; - 10 popMyIIe
I —
a Z_a(plfa (3)

rae ly - paccrosHEe OT BepTHKAJIBbHON OcH (yHIaMeHTa 10 Kpas BEPXHEH TpaHW B HAMpPaBICHUH
JCHCTBHS IMITYJIbCA, M;
a, - aMIuMTyzaa (yroa IOBOpOTa), paji, BpalaTelbHbIX KojeOaHWH (yHIaMEHTa OTHOCHTENLHO
TOPU30HTAJIBLHOM OCH, EPIEHANKYIISIPHOH INIOCKOCTH KOJIe0aHui, onpeaensemas 1o Gpopmyie

1+e)J,
a(p =
1+167£,)4,0,,

(4)

3necb J, - HMIOyIbC MOMEHTAa CUJI  OTHOCUTENBHO TOPU3OHTANBHOW ocH  (yHHaMeHTa,
NEePIeHANKYJISPHOI MIOCKOCTH Kojebauuii, kH-c-M(Tc-c-M), ompeaenseMblii 1Mo yKa3aHUsIM
COOTBETCTBYIOIINX Pa3/IeIioB;

Opo Ay - TO K€, 9TO B 1. 5 00513aTEILHOTO IPHUIIOKEHHS 1.

3. AMIIUTYIB TOPH3OHTAIBHOH COCTaBISIONIEH T'OPHU3OHTAJIBHO-BPALIATENLHBIX —KOJIEOAHUH
bynnamenta ap, M, ¥ BpAIATENbHBIX dh,, M, COOTBETCTBEHHO, OTHOCHUTEIHLHO T'OPH3OHTANBHOH M
BEPTUKAJIBHON OCeH, MPOXOIAMHNX Yepe3 ICHTP TSHKECTH YCTAaHOBKH IMEPIEHAMKYISAPHO IUIOCKOCTH
KoJjiebaHuH, ClielyeT OnpeaensaTh o GopMyiaM

ah,wza(ph; (5)

Qn,y—a V/Imax; (6)

rae h - paccTostHAe OT MOIOMIBLI 10 BEpXHEH rpaHu (hyHIaMeHTa, M;
a, - aMmmTyaa (yroj moBopoTa), paj, BpallaTeJbHBIX KoJeOaHMH (yHIaMEHTa OTHOCHUTEIBHO
BEPTUKAIBHOM ocH, orpeaensemast 1o popmyie

A+e)J,
a, =
(L+167¢,)2,0,

)



J, - UMIyIbC MOMEHTa OTHOCHTEJBHO BEPTUKANBHONH OCH, MPOXOAslIedl dyepe3 IEHTp
TSOHKECTH YCTaHOBKH, KH-c-M(TC-C-M), ONpeAessieMblid M0 YKa3aHUSIM COOTBETCTBYFOIUX
pa3zenos;

Ay 6y Inax - TO K€, uTO B 1. 10 00s13aTEnBHOrO NpUIIOKEHNS 1.
IMPUJIOXEHMUE 3
OO6s3aTenbHOE

PACYET KOJJEBAHUM ®YHJIAMEHTOB MAIIIMH HA CTYYAWHBIE
JUHAMMWYECKHUE HATPY3KH

1. AMIIUTYABl TOPH3OHTAIBHBIX KOJNEOaHWH BepXHEH TpaHW MACCHUBHBIX W CTEHYATHIX
(GyHIaMEHTOB MallMH (HAIPUMEP, MENBHHUI) 8y, M, PACCUUTBIBAEMBEIX Ha CIydYailHbIE JUHAMMYECKHE
HarpysKH, CJIe/lyeT OIpelelsiTh Mo popmyrie

R G ESCYTIATY (SSONTIATN I

Coomy e (02 gk

N 2 2
e Sy - CHeKTpanbpHas MIIOTHOCTh Cly4aitHoi Harpysku, kKH-c(tc”-c), onpenensemas no Gpopmyie

(am'd)?w® w’d
Sy = 1- ; (2
V4 29
* g
‘= % o 1+%; )
2
p=1-| 2 @

X

ho/ - PacCTOSIHHE OT IIEHTpa TSHKECTH YCTAHOBKH JIO OCH BpalleHust 6apabaHa MEIbHUIIBI, M;

m' - Macca sarpysku GapabaHa MeTbHUIBI, T(TC-c2/M);

@ - YIJ10Bast 4aCTOTA BpalleHus bapabana, ¢

d - nuamerp 6apabana, M;

o - ko3 uIreHT, 3aBUCAINI OT THIIA MAIIMHBI (METbHUIBI) K IPUHAMAESMBbIH:

IUTA cTep kHeBBIX MenbHHL oL = 0,015;

JUUISL OCTaNbHBIX THITOB MenbHuUI oo = 0,001;

2

g - yckopenue ¢cBoGogHOro naaeHus, g = 9,81 m/c”.

O6o3uauenus S, m, hy, hy, Ay, A1 - Te %e,uT0 U B popMynax mi.S5, 6 0613aTeIbHOTO MPUITOKEHHS 1.

2. AMIUIUTY/IBI TOPU3OHTANBHBIX KOJIEOaHHH paMHBIX (YHIaMEHTOB MAlllMH (HalpUMep, MENIbHHII)
@n,y» M, PACCUUTHIBAEMBIX HA CIyJaiHbIE TMHAMUYECKHE HATPY3KH, CIIEAYET ONPeeNsTh 10 (opmye

ah,,,,:ax+ay,lb, (5)

rae lp - paccTosiHKME OT HEHTpa TSHKECTH BepXHel yacTu (yHIaMEeHTa 10 OCH Hauboliee yAaleHHOTO
MOJIINITHUKA MEbHUIBI, M;

@, - AMIUIUTY bl COOTBETCTBEHHO FOPU30HTANIBHBIX KOJNEOaHUH BEPXHEH 4acTh QyHIaMEHTa, M, 1
BpalaTe’IbHbIX KOJNEOaHUI OTHOCHTENBHO BEPTHUKAIBHON OCH, MPOXOAAIICH dYepe3 LEHTP
TSDKECTH BepXHel uactu pyHaamMeHTa, paj, onpejesieMsie no Gopmyiam

1 |74, S

a = (6)
SX 2§X
e |7mA S

a, =— L,q; )
S'// 25!//

Sy - onpezensercs no Gopmyne (2) HACTOSIIETO MPUIIOKEHHS;
€ - PacCcTOsIHME B IUIaHE OT LEHTPa TSHKECTH BEpPXHEW 4YacTH (yHIAMEHTa /IO CepPeIHHBI JUTHHbBI
GapabaHa M.
O6o3nauenus Sy, Sy, A, Ay, g, y - T€ XKe, 9To U B opMynax nm. 1-4 00613aTeTLHOrO NPHIIOKEHHUS

1.
MMPUJIOXEHMUE 4



O0s3aTenpHOE

PACYET KOJEBAHU MACCHABHBIX 1 CTEHYATBIX ®YHIAMEHTOB MAIITMH
TP KNHEMATHYECKOM BO3BYKJIEHNHN

1. AMIIIMTYly TOPU30HTAJIbHO-BPAIIATEIbHBIX KOJIeOaHnil BepXHel rpaHu (yHAaMeHTa-IPUeMHUKA
IpU KMHEMaTHYECKOM BO30YKICHHUM OT OJHOTO (DyHIAaMEHTa-MCTOYHUKA CIEIyeT ONpPENessTh II0

bopmyne

| [ragorn’ f
in Dy + (hy 17) D, +4§X(a)//1) wy + (0 1hp) By,

a =a (1)
he = sx 2 2.2 ’
0f +4gl (i 1) 05

2

re by, =S, (%) — 42 f S, (%,):

Yy = Sz (X1)+81(X2); 2
2

B, = Sy(x,) —4&7 ﬂﬁ S, (%,);

» =S4 (%) +S3(x;);

Buauenus Si(x.), Sa(x.), Ss(x.), Sa(x.), mist x=1; 2 Berumciasiercs mo Qopmymam (20) - (23)
0053aTENBHOrO IPUIIOKEHHS 1 P 3HAYEHHAX

X = X— =1 X, = X—-—1; A3)
A

X X

B A

Pacuer crietyeT BBINOTHATH U KaKIOTO U3 3HAYCHUH + X.

B dopmynax (1) - (4):

dsx - AMIUIUTY/a TOPU3OHTAJIBHBIX KOJIEOAHMH TOYEK MOBEPXHOCTH T'PYHTa B MECTE€ YCTaHOBKH
(yHaaMeHTa-IpUEMHUKA OT TOPH30HTAIBHBIX  KoyneOaHuii  (yHJaMeHTa WCTOYHHKA,
ompenenseMasl B COOTBETCTBUH ¢ yKa3aHMAMH 11. 1.31;

(4)

1 2
a) - g,
agy = I , (5)
inf
rae a(l)svz, a(z)svz - aMIUIMTYJbl BCEPTHKAJIbHBIX Kosebanuit MOBEPXHOCTU TIpPyHTA B TOYKaAX,

COOTBETCTBYIOIIMM KpallHUM TOYKAaM CTOPOHBI (yHAaMeHTa-mpueMHHKa |y OT
BEPTHKAJIBHBIX KOJIeOaHui GyHIaMeHTa HCTOYHNKA, ONPE/IENIIeMbIe B COOTBETCTBUH C
yKkazanusimu 1. 1.31;
liv - pasmep CTOpPOHBI MHOAOWIBEI (yHJAMEHTA-MPUEMHHKA, B HANPABICHUH KOTOPOM
paccMaTpuBaroTCsl FTOPU30HTANIBHBIE KOJIEOaHNs;
® - yTJIOBasl 4acTOTa KoeOaHui pyHIaMEeHTa-NCTOYHHKA.
O6o3Hauenus hy, hy, B, Qi, Oy, A, A, - Te ke, 4T0 B hopMyInax 1.5 0043aTENBHOTO NPHIOKEHHS 1.
2. AMIUIMTYQy BEPTHKAJIbHBIX KoleOaHWH (yHIaMEHTa-IPUEMHHKAa C y4YeTOM BpALICHUS MpHU
KHHEMATHIECKOM BO30Y>KACHUH OT OJHOTO (PyHJaMEHTAa-MCTOYHHKA CIEIYeT ONpPENesiTh 1Mo Gopmyie

al" =2k 4 alf", (6)

14482 (0] 2,)°
V- @r2,)2] +482@14,)°

; (1)

K
Tae az'”

2 2 2 2
ki _ Aiag, [P, +45 (0 2,) v,

(@)
’ h, \Qf+4&(wla,)’ 0l



W, ,@
aS,Z + aS,Z

31€ch @, ¢ =T; 9)

Az, It - 0003HaYEHUS TE XKeE, UTO B I1. 9 00A3aTENHHOIO MPHIOKEHUS 1.
Ipu pacuere konebanuil GpyHIaMEHTA-IPUEMHHUKA OT KHHEMAaTHUECKOTO BO30YKICHUS HECKOIBKIX

(yHIAMEHTOB-UCTOYHHUKOB CIICIyeT CYMMHPOBATh 3HAYCHUS aﬁi; (i a\‘,(in ), BBIYHCIISIEMBIC
COOTBETCTBEHHO 110 opmynam (1) mm (6) 11 KaKJ0ro HCTOYHUKA KoJIeOaHH.
I[MPUJIOXKEHUE 5
CrpaBo4HOE
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUS

K03(l)(l)I/I[II/I€HTbI HAaACKHOCTH U TUHAMUYIHOCTH

7% - TIO HarpysKe;
Yo - YCIOBHH paOOTBI, YYHTHIBAIOIIME XapaKTep AWHAMHYECKHX HArpy30K WU OTBETCTBEHHOCTBH
MallvH;
Ye1 - YCIIOBUH pabOTHI TPYHTOB OCHOBAHHS;
Yep = YCTIOBHI pabOTBI CBAWHEIX (yHIAMEHTOB;
Jes - YCIIOBHIT pabOTBHI BEYHOMEP3IIBIX TPYHTOB;
1) - AMHAaMWUYHOCTH,
M - TIPOTIOPIIUOHANIBHOCTH (IIPU OIIpeeICHIHM AMHAMHUECKUX Harpy3o0K).

IMapamerps! Ko1ebanui

a - aMIIuTyaa Konebanuii pyHaaMenTa;
a, - IpeJIeNIbHO JOMYCTHMasl aMILIUTyja KoJieOaHu;
s - aMILIMTY/1a KoJIeOaHuil TpyHTa;
a3, Ay, - COCTABIISIIOIUE aMILTUTYAbI KOJIeOAaHUH, COOTBETCTBEHHO
a,/,, ay, BEpTUKAJIbHAsA, TOPHU3O0OHTaJIbHAasA, BpallaTeJibHasgd OTHOCUTCIIBHO FOpH3OHTaJ’ILHOﬁ nu
BEPTHUKAJIbHOM OCeif;
® - yrjioBas 4aCcTOTa BbIHYKIACHHBIX KOHe6aHHﬁ;
Ay - 4aCTOTa BpAIICHUs, 00/MUH;
V - CKOPOCTh NaJatolInX YacTeu;
€ - K03 PUIHEHT BOCCTAHOBJICHHSI CKOPOCTHU YAapa;
g - yckopeHwue cBoOogHOTO maaeHus, §=9,81 M/,

XapakTepucTuKH cucTeMbl pyHIAMEHT-TPYHT

C..C,, - k03 puULMEHTE! YyIPYroro paBHOMEPHOTO U HEPABHOMEPHOTO
C,, C, cxaTus ¥ CABUTa COOTBETCTBEHHO;
K;, K, - k03 GUIMEHTEI JKECTKOCTU A7 €CTECTBEHHBIX OCHOBAHUIM
K., K, COOTBETCTBEHHO NPH YIPYroM PaBHOMEPHOM M HEPABHOMEPHOM CKaTHH U CIBUTE;
K reds K pureds - TPUBENIEHHBIE KOI(DOHUIIMEHTBI )KECTKOCTH JUIs CBAHHBIX
Kyred Kyred QyHIaMEHTOB COOTBETCTBEHHO NPH yIPYrOM PaBHOMEPHOM M HEPAaBHOMEPHOM CHKATHH M
CIBWTE;
Az, Ax, - YTIIOBBIC YaCTOTHI COOTBETCTBEHHO MPH BEPTUKAIHHBIX,
A A, TOPU3OHTANBHBIX, BPAIATENLHEIX OTHOCHTEILHO TOPU30HTAILHON W BEPTUKANBHON oceit
¢dbyHIaMeHTa;
12 - TaBHBIE COOCTBEHHBIE YaCTOTHI KoJaeOaHuil GyHnaMeHTa;
m - Macca yCTaHOBKM ((pyHmZaMeHTa C MAIIMHOW M TPyHTa Ha 00pe3ax H BBICTyHax
¢dbyHnamMeHTa);
Myeq - IPUBEJCHHAS Macca CBaHOTO (DyHIAMEHTA;
m, - Macca poCTBEpKa ¢ MAITHHOWM;
m, - Macca MaJarux 4acTei;

Op, Opored - MOMEHT MHEPLMH MAcChl YCTAHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM OCHOBAaHMM M Ha
CBallHOM OTHOCHTEIBHO OCH, WpPOXOJIAIICH dYepe3 IEHTP THKECTH YCTAaHOBKH
MEPIICHANKYIISIPHO IJIOCKOCTH KOJICOAHHMIA,

Opos Oposred - MOMEHT MHEPILIMH MAcChl YCTAaHOBKM COOTBETCTBEHHO HA €CTECTBEHHOM OCHOBAHMH M Ha
CBalfHOM OTHOCHTEJIBHO OCH, HMPOXO/IIIEH Yepe3 IEHTP TSHKECTH IMOIOIIBBI (PyHIaAMEHTA
MIEPIICHANKYIISIPHO IJIOCKOCTH KOJICOAHHIA;

6, - MOMEHT HHEPLMU MACCHl YCTAHOBKH OTHOCHTELHO BEPTHKANBHON OCH, IPOXOAsAmIeil yepes
LEHTP TSHKECTH YCTAHOBKH;

&.60Ep» &y - OTHOCUTENBHOE JEMII(DUPOBAHUE COOTBETCTBEHHO IIPU BEPTHKAIIbHEIX, TOPH30HTAIbLHBIX U

BpaIIaTeIbHBIX KOJEOAHMSIX OTHOCUTEIHLHO TOPU30HTAILHOM H BEPTHKAIBHON OCeH;



@ - MOIyJTb 3aTyXaHUS.
XapakTepucTHKH MAaTepHAJIOB

R - pacueTHOE CONPOTUBIICHNE IPyHTa OCHOBAHMUS;
R, - TabnMyHOE pacueTHOE CONPOTHUBIICHNE IPYHTa OCHOBAHHS;
E - Monynb neopmanuu rpyHTa;
¢, - yIeNbHOE YIPYroe COMPOTUBIIEHHE Ha ODOKOBOH MOBEPXHOCTH  CBail;
Ey, - Montynp ynpyroctu Marepuaia GyHIaMeHTa;
E,, E; - MOy b yOIPYrOCTH, COOTBETCTBEHHO, ICPEBIHHON 1 PE3MHOBON MPOKIAAKH.

Harpysku

P - cpefiHee cTaTHYeCKOoe JaBIeHHe MO MOAOLIBOH (hyHIaMEHTa;
Fn - HopMaTHBHOE 3HaUCHUE AUHAMHUYECKOH HAarpy3Ky;
Fq4 - pacueTHOE 3HaYeHHE JTUHAMUYECKOH HATPY3KH;
M - pacdeTHOE 3HaU€HHE BO3MYIIAOIIETO MOMEHTA;
M.,sc - HOpMAaTUBHOE 3HAYE€HHE MOMEHTA KOPOTKOI'O 3aMBIKAHHS;
Gi - Bec Bpallaroluxcs yacTei;
G - Bec yCTaHOBKUY;
J,, Jp J, - HMIYIbC COOTBETCTBEHHO BEPTHKANBbHOH CHIBI M MOMEHTa OTHOCHTENBHO
TOPU30HTAJILHON U BEPTUKAIBHON OCEl;
Eg, - sHEprus ynapa;
Sy - CTIeKTpalbHas MIOTHOCTh CIIy4aiHON HArpy3KH.

FeOMeTpnqecm{e XapPaKTCPUCTUKHU

A - Iomans nooMmBk (GyHIaMeHTa;
| |, - MOMEHTBI HHEPLMHK NOJOLIBBI PYHAAMEHTA, COOTBETCTBEHHO OTHOCHTENILHO TOPHU30HTAIBHOM
ocH, TIEPIEHIUKYIIPHON TUIOCKOCTH KOJeOaHMi, M BEPTUKAIBHON OCH, MPOXOISIINX UYepe3
HEHTP TSHKECTH MOJOIIBHI (DYHIAMEHTa;
| - nnuHa dyHnaMeHTa; ToyOHHA NOTPY>KSHUS CBal B TPYHT;
l, - cBOGOIHAS MUTHHA CBaM;
d - fMameTp WM MEHBLINIT pa3Mep CTOPOHBI MOIEPEYHOTO CEYCHHS CBaH;
U - IEPUMETP TOTIEPETHOTO CEUCHNUS CBaH;
h - BeicoTa (yHIameHTa;
hi, hy - paccrosiHust OT 06IIEro LEHTpa TSHKECTH YCTAHOBKM COOTBETCTBEHHO IO BEPXHEH TI'paHU
(yHmamMeHTa 1 10 HOAOIIBH! (PYHIAMEHTA;
I - paccTosTHUS MeX 1y QyHAaMEHTaMHt, MEX/y CBasSMH;
€ - DKCIICHTPHUCUTET IPUII0KEHHUS Harpy3KH.

COJEPKAHUE

1. O61mue nonIoXKeHHus.
Vcxo/Hble 1aHHbIe /1715l IPOSKTUPOBaHUS (hYHIaMEHTOB
OO1mne TpeOGoBaHMUs K MPOSKTUPOBAHHIO (DYH/IAMEHTOB
OO1iue yka3aHus 10 pacueTy OCHOBaHHH M ()yHIaMEHTOB
OcoOeHHOCTH ITPOEKTUPOBAHMS CBAWHBIX ()YHIaMEHTOB
OcoOeHHOCTH MTPOEKTUPOBAHUS (HYHIAMEHTOB MAIIMH Ha BEYHOMEP3JIBIX TPYHTaX

2. ®yHOaMEHTHI MaIMH € BPAIIAIOIIMMHUCS YaCTSIMU.

3. dyHAaMEeHTH! MAIIMH ¢ KPUBOIIMITHO-IIATYHHBIMH MEXaHU3MaMH.

4. ®yHIaMEHTHI Ky3HEYHBIX MOJIOTOB.

5. dyHpaMeHTH OPMOBOYHBIX MAIINH JIMTEHHOTO TIPON3BOJICTBA.

6.®yHraMeHTHI (OPMOBOYHBIX MAIINH [UIS POU3BOJCTBA COOPHOTO XKeJIe300eToHa.

7. ®yrnamMeHTsl 000pyI0BaHUS KOTIPOBBIX OOMHBIX IIIOMIA IOK.

8. ®yHIaMeHTHI JPOOHIIOK.

9. ®yHIaMEeHTHl METbHUYHBIX YCTAHOBOK.

10. dyHgaMeHTHI IPECCOoB.

11. ®yHnaMeHTHI MPOKATHOTO 000PYAOBAHUSL.

12. dyHgaMeHTBl METAIOPEXKYIUX CTAHKOB.

13. ®yHaamMeHThl BpallaloMXcs neveu.

[Mpunoxenne 1. Ob6szamenvroe. Pacuer xonebaHui (yHIAMEHTOB MAIIUH C IEPUOAMIECKUMH
HarpysKamu

[Mpunoxenne 2. Ob6szamenvhoe. Pacuer konebaHuil (YyHZaMEHTOB MallMH C HMITYJIbCHBIMH
Harpy3Kamu

[Ipunoxxenne 3. Obsazamenvroe. Pacder konebanuii (QyHIAMEHTOB MaIlMH Ha CIIyJaifHbIC
JUHAMUYECKUE HAaTPy3KH



[Ipwnoxxenne 4. Oos3amenvhoe. Pacuer koneOaHU MACCUBHBIX U CTEHYATHIX (DYHIAMEHTOB MAaITHH
[PU KUHEMATHYECKOM BO30YKACHUN
[Ipunoxenne 5. Cnpasounoe. OCHOBHbIE OyKBEHHBIE 0003HAYCHIISI.



