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I'ocynapcTBeHHbII CrpouTesbHble HOPMBI U CHulII 2.02.05-87
crpoutensHelii komurer CCCP IIpaBuiIa
(Focerpoit CCCP) DyHIaMEHTHI MallliH C B3amen riasbl
JIMHAMUYECKHUMU Harpy3kamu CHull 11-19-79

Hacrositye HOpMBI paclpoCTpaHsIOTCSI Ha MPOEKTUpOBaHHE (YyHIAMEHTOB MaIlIWH C
JMHAMHYECKUMH Harpy3kaMH, B TOM 4uciie (yHAZaMEHTOB: MAlllMH C BpPAILAIOIIUMHUCS
YacTsIMM, MAIlMH C KPHUBOIIMITHO-IIATYHHBIMH MEXaHM3MaMH, Ky3HEUHBIX MOJIOTOB,
(hOPMOBOYHBIX MAIIMH A JUTEHHOTO TPOM3BOACTBA, (HOPMOBOYHBIX MANIMH IS
MIPOU3BOJICTBA COOPHOTO Kene300eToHa, KOIMPOBOTO O0OPYHOBAaHHS OOWHBIX IUIOIMIANOK,
JIpOOMIBLHOTO, MPOKATHOTO, IIPECCOBOTO OOOPYAOBaHUS, MENBHUYHBIX YCTAaHOBOK,
METAIIOPEXKYINX CTAHKOB U BPAILAOIIUX IT€UCH.

OyHIaMEHTOB MAIlMH C JUHAMHYECKUMH Harpy3KaMmu, MpeAHa3HA4deHbl IS
CTPOUTEBCTBA B pPallOHaX CO CIIOKHBIMH HHXCHEPHO-TEOJIOTHYECKHMHU YCIOBUSIMH, B
ceiiCMMYEeCKUX paioHaX, Ha MOJpadaThIBAEMbIX TEPPUTOPUSAX, HA NPENNPHUATUSIX C
CHCTEMATHUECKAM  BO3JeHCTBHEM moBbImeHHBIX (6omee 50°C)  TeXHOMOrMUECKHX
TEMIIEPaTyp, arpeCCUBHBIX CPE U B APYTHX OCOOBIX YCIIOBHUSX, CIIENYET IPOSKTHPOBATH C
Y4ETOM TpeOOBaHUH COOTBETCTBYIOIINX HOPMATHBHBIX JOKYMEHTOB.

1. OBIIME ITOJIOKEHHUSA

NCXOOHBIE NTAHHBIE
JJIA TIPOEKTUPOBAHIA ©YHIAMEHTOB

1.1. B cocTaB MCXOTHBIX AAaHHBIX IJIs TPOSKTUPOBAHHSA (PYHIAMEHTOB MAIIHH C
TUHAMAYECKIMHU Harpy3KaMH TOJKHBI BXOJUTH:



TEXHUYECKas XapakTepUCTHKa MAIIWHBI (HANMEHOBAHWE, THUII, YHCIO OOOpPOTOB B
MHUHYTY, MOIITHOCTh, 00IIIasi Macca M Macca IBIDKYIIUXCS YacTel, KHHeMaTHIeckas cxema
000py/I0BaHUs C MPUBA3KOM NBIDKYIINXCS MAacC, CKOPOCTh YAApSIOIINX YacTeH U T.I1.);

JTAaHHBIC O 3HAYCHMSX, MECTaX MPHIIOKEHHS M HAMPABJICHUSIX ICHCTBUS CTATHYCCKHX
Harpy3ok, a Takke 00 aMIUIMTyJAaX, dacrorax, (aszax, 3aKOHe M3MEHEHHsS BO BPEMEHH,
MECTax TPWIOKCHUS W HANPABICHUSAX NCHCTBHA TUHAMHUYECCKAX HArpy30K B pPEXHME
HOPMAJTbHOM AKCIUTyaTalliH, a TAaK)XEe B aBAPUIHBIX PEXKHMAaxX, B TOM YHCIIEC HATPY30K,
JNEHCTBYIOIMX Ha (DYHIAMEHTHBIC OONTHI: pa3Mephl IUIOMIAJIOK Tepelayd Harpy3oK;
CBEJICHHUS O HAIMYHMH 3aBOACKON BHOPOM3OIALNHU Y MAIIWH C YKa3aHHUEM JIUHAMIYECKUX
Harpy3o0K, IepelaBaeMbIX Ha (yHIaMEHTHI ¢ YI4ETOM STOH BHOPOU3OIISIIII

JAHHBIE O TMPENEeNbHBIX 3HAYCHHAX NedopManuii (QyHZaMEHTOB M WX OCHOBAHHHU
(ocazmka, kpeH, mporud (GyHIAMEHTa U €r0 3JIEMEHTOB, aMIUTUTYAA KoJeOaHu# u 1p.), ecin
TaKWe OTrPAaHWYEHHS BBI3BIBAIOTCA YCIOBHSAMH TEXHOJIOTMH MPOHM3BOJACTBA, PAaOOTHI
MAIIIMHBI WK PSOM PACIIONIOKESHHOTO BHICOKOTOUHOI'O U YYBCTBUTEIBLHOIO K BUOpAIIHAM
00opyioBaHus; TPEOOBAHUS 110 OrPaHHYCHHUIO B3aUMHBIX Jie(OpMaIuii OTASIbHBIX YacTel
MAIIUHBL;

JlaHHBIE 00 YCJIOBHSX pa3MelleHHs MaiuHbl (00opyzoBaHus) Ha (yHAaMEHTax:
OTJeNbHBIC (DYHIAMEHTHI O] KXY MallHHy (arperaTr) WiIH IPYIIoBas UX YCTAaHOBKa
Ha oOmeM (QyHZaMeHTe, JMJaHHBIE O XapaKTEPUCTHKAX OIOPHBIX IUIHT (pam)
arperupoBaHHOTO 00OPYIOBaHHUS, JaHHBIE O THIIE HX COSAWHEHUS C PYHAaMEHTOM;

gepTekn rabapuToB (GyHIAMEHTa B TpeAesiaxX paclioIOKEHHs MAIIUHBI, SJIEMEHTOB €
KpEIUICHHUS, a TaKKe BCIIOMOTATEIbHOTO OOOpPYNOBAaHUS M KOMMYHHKAIMN C yKa3aHHEM
PacIoIOKeHNsI M Pa3MEPOB BBIEMOK, KaHAJOB M OTBEPCTHHA, pa3MepoB MOJUIMBKH H TIP.,
YepTEeXKU PACHOIOKEeHNS (yHOAMEHTHBIX OONTOB C YKa3aHWEM HX THIIA U JWaMeTpa,
3aKJIaHBIX JAeTayieil, 000pTOBOK U T.IL.;

JlanHble O TPHBS3KE MPOCKTHPYEeMOro (yHIaMeHTa K KOHCTPYKIUSIM 3IaHUS
(coopyxeHusi), B 4aCTHOCTH, K ero (pyHmaMeHTaM, JaHHbIC 00 OCOOCHHOCTSX 37aHHUs
(coopyeHHs), B TOM YHCIIC O BUJC M PACIOJIOKCHUN UMEIOIIEIOCs B HEM 000pyIOBaHHUS
Y KOMMYHHKAIIUH;

JTAaHHBIC 00 WH)KEHEPHO-TEOJIOTUYECKUX YCIOBHAX YYaCTKA CTPOUTEIBCTBA U (PHU3UKO-
MEXaHUYECKUX CBOWCTBAX TPYHTOB OCHOBaHHS Ha TIyOMHY CKMMaeMOW TOJIIIH,
ompenensieMor B cooTBeTcTBUM ¢ TpeboBanmsmu CHull 2.02.01-83; nanHBIE O
XapaKTEePUCTHKAX BHOPOMOI3YYECTH TPYHTOB B CIydasX OTrpaHWUYCHHS aedopMariwii
(yHmamenTa; naHHbIE O KO3((HUIMEHTaX JXECTKOCTH TPYHTOB OCHOBAHMH WM HeCyIIen
CrocOOHOCTH CBaif MPU CTATHYECKUX M TUHAMUYECKHAX Harpy3Kax;

crenaitbHbIE TPEOOBAaHUS K 3aIuTe (PyHIaMEHTa U €0 MPHUIMKOB OT IOA3EMHBIX BOJ,
BO3ZICUCTBUSL  arpEeCCHBHBIX CpPel M IPOMBIIUICHHBIX CTOKOB, TEMIEpPATyPHBIX
BO3JICHCTBUIA;

JlaHHBbIe 00 MCIIOJIb30BaHUM MAIUH BO BPEMEHM Ui (PyHIaMEHTOB, CTPOSILIMXCS Ha
BEYHOMEP3JIBIX TPYHTAX.

KpoMe mepeurcieHHBIX BHINIE JaHHBIX, B COOTBETCTBYIOIIUX pa3ieiiax IMPHBEICHBI
JIOTIOJTHUTETHHBIC MCXO/HBIC JaHHBIC JUIS MPOSKTUPOBAHUS, BRITCKAIOIINE U3 CHCIH(DUKH
Ka)X/IOTO BHJIa MAIIIHH.

BHecenb! Y TBepkKIIeHbI IOCTAHOBJICHUEM Cpok BBeJIcHUS B
BHUUNOCIT um. I'epceBanoBa T'ocynapcTBeHHOTO nelictue 1 urons
T'ocerpos CCCP CTPOUTEJILHOIO KOMUTETA 1988r.
CCCP or 16 okTs16pst 1987 r.
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OBIIME TPEBOBAHI A K ITPOEKTUPOBAHUIO ®YHJIAMEHTOB

1.2. ®yHnaMeHTBl MallMH ¢ AMHAMUYECKHMHU Harpy3KaMmy JOJDKHBI YAOBIIECTBOPSTH
TpeOOBaHUSAM pacueTa M0 MPOYHOCTH U MO MPUTOAHOCTH K HOPMAIbHON SKCIITyaTalyy, a
1715 pyHIaMEHTOB ¢ PACIIONIOKEHHBIMU HAa HUX PaO0YMMH MECTaMH - TakKe TPEOOBAHMAM
CTaHAapTOB 0E30MaCHOCTHU TPY/a B YaCTH JOIYCTUMBIX YPOBHEH BHOpaIIHii.

KOHe6aHl/Iﬂ (byH[laMeHTOB HC JOJIKHBI YKa3bIBaTb BpEAHOTO BIIMAHUS Ha
TEXHOJIOTUYECKHE TpPOLEeCChl, O000pylIOBaHME M IpPUOOpHI, PACIOJOXEHHbIE Ha
(yHIaMeHTe WM BHE €ro, a TAaKKe Ha HaXOSIIMecs] BOJIM3M KOHCTPYKLMH 3MaHUN U
COOPY>KEHU.

ITpn npoexTupoBaHuy (HyHAAMEHTOB MAIIMH C TUHAMHYECKHMH Harpy3KaMHy cIeayeT
yuntsBath TpeboBarms CHull 2.02.01-83, CHull 2.02.03-85, CHull 2.03.01-84, CHull
11-23-81 u mp.



1.3. ®yHgamMeHTHl MaIlliH C IWHAMHYECKHIMH Harpy3KaMHd MOTYT OBITh OETOHHBIMHU
WIN JKEJIe300€TOHHBIMH MOHOJINTHBIMH, COOPHO-MOHOJHUTHBIMH U COOpHBIMH, a HpHU
COOTBETCTBYIOILIEM 000CHOBAHHUH - METATIIMYECKUMH.

MoHOJUTHEIE (l)yHﬂaMeHTI)I CJICAYCT MPOCKTUPOBATHL MOA BCEC BHIALI MallWH C
JMHAMHYECKUMH Harpy3kamu, a cOOpHO-MOHOJIMTHBIE M COOpHBIE, KaK MPaBUIIO, - IOJ
MAalIMHBl TIEPUOJMYECKOT0 JeHCTBUs (C BpalIAIOMIMMUCSA YacTSAMM, C KPHBOLIMITHO-
IIaTYHHBIMH MEXaHU3MaMH U JIp.).

1.4. Kitacc GeToHa 110 MPOYHOCTH Ha C)KATHE JJIsi MOHOJIMTHBIX M COOPHO-MOHOJIUTHBIX
(hyHIaMeHTOB NOJDKEH ObITh He Hike B12,5, a mia cOopHeix - He Hmke B15. s
HEapMHUPOBAHHBIX (PYHIAMEHTOB CTaHKOB JIOITyCKAeTCs MIPUMEHSATh OeTOH Kiacca B7,5. B
Cilyyae OJIHOBPEMEHHOTO BO3JCHCTBHS Ha (yHIAMEHT IUHAMHYECKON Harpyskn H
MOBBIIIEHHBIX TEXHOJOTHYECKUX TEMIIEPATyp Kiacc OETOHA 10JbKeH ObITh He Hike B15.

1.5. ®yHpaMEHTHl MAlIUH JIOMTyCKACTCs MPOEKTUPOBATh OTAEIBHBIMH IO KaXIYyIO
MalmHy (arperaT) Wik oOIIMMH 110/ HECKOJIBKO MAalllHH (arperatos).

(DyHI[aMeHTI)I MalivH, KaK MNpaBWIO, HOJIKHBI 6I)ITb OTACJIICHBI CKBO3HBIM IIBOM OT
CMEXHBIX (yHJaMEHTOB 3JIaHHs1, COOPYKECHUS 1 000PYJOBaHHMS, & TAKXKE OT I10JIa.

Ipumeuanne. Coenuuenne (yHIaMEHTOB MamMH C (yHIAMEHTaMM 3[aHWS WIA ONMPAaHHE HAa HUX
KOHCTPYKIMH 3/1aHHs JONMYCKAeTCss B OT/ENBbHBIX CIIydasX, yKa3aHHbIX B OTAEIBHBIX COOTBETCTBYIOLINX
paszenax.

1.6. C wmenbio yMeHbIIEHHs BHOpanui (QyHIAMEHTOB MAIMH C JUHAMHYECKUMH
Harpy3kamy IIpH COOTBETCTBYIOLIEM O0OCHOBaHMH PEKOMEHYETCs MpeayCMaTpuBaTh UX
BUOPOH30JIALIHIO.

1.7. VYcrpoicTBO (QyHZAMEHTOB MAIIMH C JWHAMHYECKAMH Harpy3KamH, 3a
UCKITIOUeHHEeM (YHIAMEHTOB TypOoarperatoB MOIMHOCTRIO 25 T1hIc. KBT m Oonee,
JIOIYCKAeTCs] Ha HACBHITHBIX T'PYHTAX, €CIIM TAaKHUe TPYHTHl HE COJEpPKaT OPraHHYECKHX
IpUMECEH, BBI3BIBAIOLINX HEPABHOMEPHBIE OCAJKM TPyHTa Hpu cxatuu. [lpm sTOoM
OCHOBaHME U3 HACBIITHBIX I'PYHTOB JOJKHO OBITH YIUIOTHEHO (TSDKEIIBIMH TPaMOOBKaMH,
BUOpHpPOBAaHMEM WIH IPYTUMH Croco0amu) B COOTBETCTBHMH C TpeboBanmsmu CHull
2.02.01-83.

ITpumevanne. DyHIaMEHTHl MallMH HEUMITYJILCHOTO (HEYJapHOT0) IEHCTBHS C JBUTATENISIMH MOIIHOCTHIO
MeHee 500 KBT CO CpejiHMM JaBJIeHHEM MOJ TOJONIBOH ()YHIAMEHTA OT PACHETHBIX CTATHYECKHX HArpy30K'
menee 70 klTa (0,7 krc/cm®) omycKaeTcsi BO3BOIMTB HA HACHITHBIX IPYHTAX 6€3 MCKYCCTBEHHOTO YILUIOTHEHHUS,
€CJIM BO3pacT HACHINU U3 IIECYaHBIX TPYHTOB HE MEHee ABYX JIET U U3 IbUICBATO-IIIMHUCTBIX IPYHTOB HE MEHee
ISATH JIeT.

1.8. Ilpu mnpoexTHpoBaHWM (PYHIAMEHTOB MANIMH Ha €CTECTBEHHOM OCHOBaHUH
CJIElyeT CTPEMUTHCS K COBMEINEHHWIO Ha OIHOW BEPTHKAIM LEHTPa TSHKECTH ILTONIAIN
TIOTOMIBEI (DyHIAMEHTA M JIMHAN AeHCTBHS paBHOIACHCTBYIOMIEH CTATHYECKIX HArpy30K OT
Beca MAallMHbBI, (yHZAMEHTa W TpyHTa Ha oOpe3ax M BBICTyNmax (QyHAaMeHTa, a I
CBaiiHBIX (yHJIaMEHTOB - [IEHTPa TSDKECTH IUJJaHA CBal M JIMHUKA  JeHCTBUS
PaBHOIEHCTBYIOLIEH CTaTUYECKUMX HArpy30K OT Beca MalllMHbl M pocTBepka. IIpu stom
SKCLEHTPUCUTET, KaK MpPaBHUJIO, HE AODKEH MPEBbIATh (32 HCKIIOYEHHEM CIy4aes,
OrOBOPCHHLIX B OTHAAJICHHBIX pa3ﬂenax) JJId TPYHTOB C paCUYC€THBIM COIIPOTUBJICHUEM
Ry< 150 xITa (1,5 krc/cm?) 3%, a Ul TPYHTOB C PAacdeTHBIM COMPOTHBICHHEM R,>150
kITa (1,5 krc/cm?), a TakKe CBAHHBIX (YHIAMEHTOB M3 BHCSYMX CBail - 5% pasmepa
CTOPOHBI TOJOUIBBI (DYH/IAMEHTa, B HAIPaBICHHHM KOTOPOH CMEIIEH LEHTP TSDKECTH.
3naueHue R, cnexyer omnpexaenars no_tabmmunaeiM nanHeiM CHull 2.02.01-83; mms
(yHIaMeHTOB TypOOarperaToB 3KCIEHTPUCHTET HE JOJDKEH NMPEBBIMAaTh 3% yKa3aHHOTO
pasMepa HE3aBHCUMO OT 3HadeHus R;. Jln8 OCHOBaHMH, CIOXKEHHBIX CKaJIbHBIMU
TPYHTaMH, a TAKXKe CBaHBIX (DYHIAMEHTOB M3 CBal-CTOEK, 3HAYCHUE HKCIIEHTPHCUTETA HE
HOPMUPYETCSL.

1.9. ®yHaaMeHThl MalIvH C AMHAMUYECKIMHU HAarpy3KaMH CIIEAyeT IPOEKTHPOBATh:

MAacCHBHBIMHU B BHJ€E OJOKa WM IUIUTHI ¢ HEOOXOOUMBIMU MPUAMKAMH, KOJOALAMU U
OTBEPCTUAMU JId PasMCUICHUA yacTeu MallWHBbI, BCIIOMOT'aTCJIBHOI'O O60pyZLOBaHI/Iﬂ,
KOMMYHMKaIU1 U T.1.;

CTEHYATBIMM, COCTOSIIIUMH M3 HWKHEH (yHIaMeHTHOW IUMTHI (MM POCTBEpKA),
CHCTEMBI CTEH M BEpXHEH IUINTHI (MK paMbl), Ha KOTOPOH pacriojaraercs 000py10BaHuE;

PaMHBIMH, TIPEICTABISIONIMMHI cOOOH IPOCTPAHCTBEHHYIO KOHCTPYKIHIO, COCTOSIIYIO,
KaK MPaBWIIO, M3 BEPXHEH IUINTHI MM CUCTEMBI OAJIOK, ONMMPAIOIIMXCS Yepe3 PsAll CTOEK Ha
HIDKHIOIO ()YHIaMEHTHYIO IIHTY;

00JIErYEeHHBIMH Pa3INYHBIX KOHCTPYKTUBHBIX THIIOB, B TOM YHCJIE O€3POCTBEPKOBBIMH
CBaliHbIMH.



1.10. OO6opymoBaHWe ¢ BpAINAIOMIMMUCS YaCTAMH, KPHUBOIIWITHO-IIATYHHBIMHU
MeXaHH3MaMK U CTaHOYHOE 000PYA0BaHHUE, arperupyeMoe Ha KeJIe300€TOHHBIX OMOPHBIX
IUINTAaX, JOIYCKAaeTCsl yCTaHaBIMBaTh Oe3 (yHIAaMEHTOB Ha MOICTHJIAIOLIMNA CIIOW MOJIOB
IMPOMBINUICHHBIX 3Z[aHl/Il71 npu O6OCHOBaHI/lI/l pacdyeToM, a TaKKE B ClIy4dasX, YKa3aHHBIX B
COOTBETCTBYIOIINX pa3ziesax.

1.11. TonomBy ¢yHIaMEHTOB MAlllMH, KakK IPaBWIO, CIEAYET IperycMaTpuBaTh
HPSIMOYTOJIBHON (POPMBI B IUIAHE W pacIojarath Ha OJHOW OTMETKE.

BricoTy (yHIaMEHTOB MalIMH ClEAyeT Ha3HA4YaTh MHUHHMAJIbHONH W3 YCIOBUI
pa3MelieHHsT TEXHOJIOTHYECKOro O00OpYMOBaHMs, BBIEMOK M IIAXT, a TaKKe TITyOUHBI
3anenku (yHIAMEHTHBIX OOJTOB.

II[anee BMECTO TEpMHHA «CPEAHEEC NAaBJIICHHE IIOJ HOZ[OUJBOﬂ d)yH[IaMeHTa OT PAacHYE€THBIX CTATUYCCKUX
Harpy3oKk» UCIOJIb3YETCS TEPMHUH «CPEAHEE CTATUYCCKOEC IaBJICHUE 110 HOI[OHJBOI‘/’I d)sz[aMeHTa».

1.12. [Tpu npoeKTUpOBaHUH PAMHBIX (PYHIAMEHTOB PEKOMEHYETCS:

co0ro1aTh CHMMETPHIO (yHIAaMEHTa KakK Mo 00IIei TeOMeTPHUIECKO cxeme, TaK | 10
(hopme dIeMEeHTOB;

pacnojaratb pureji nmonepeyYHbIX paM CUMMETPHUYHO IO OTHOMICHUIO K OCAM CTOCK;

n30erarh rnepefadyy Harpy3oK Ha pUresid U Oalku ¢ IKCIEHTPHCUTETOM;

NPOEKTUPOBATH BepX (pyHIaMEHTOB O€3 yCTYIOB 10 BBICOTE;

Ha3HA4YaTh BBUIETHI BCEX KOHCOJEW MHMHHMAIBHO BO3MOXHBIX Pa3MEpOB, IpHUUEM
BBICOTY OIOPHOTO CEYEHHsS KOHCOJIM IIPU OTCYTCTBHM COOTBETCTBYIOUIMX pacueToB
npuHuMarth He MeHee 0,75 ee BbuIETa.

1.13. BeicoTy HIKHEW (HyHIAMEHTHOW TUIMTHI B CTEHUYATHIX M paMHBIX (pyHIaMeHTax
cJielyeT MPUHUMATh 10 pacyery, HO He MeHee 0,4 M M He MEHee TOJIIMHBI CTEHBI WU
0oJpIIIeTo pa3mMepa CTOEK.

Bepxusis kene3oberoHHas IumTa (pama) crTeHYaToro (yHOaMEHTa IOJDKHA OBITh
JKECTKO CBsI3aHA CO CTeHaMHu. HIDKHIOI0 MOBEPXHOCTh IUINTHI PEKOMEHIYETCS BBIIIOTHATH
Ha OJIHOM OTMETKE.

CreHbl clelyeT pacnojiarath, Kak IpaBWJIO, BIOJb JEHCTBUS TOPH3OHTAIBHBIX
JIVUHAMHUYECKUX HATPY30K.

1.14. Tumsl ¢yHIaMEHTHBIX OOJTOB, CIIOCOOBI UX YCTaHOBKH, a TaKXKe Marepuall H
YCTAaHOBOYHBIE MapaMeTphl CIeyeT HazHayaTh B COOTBETCTBUH ¢ TpeboBaHusmu CHull
2.09.03-85.

Ilpn ynmapHOW Harpyske, a TakXke IPH AWHAMUYECKHX HArpyskax, TpeOyIOmux
YCTaHOBKM OOJTOB IUaMETpOM He MeHee 42 MM, cJleqyeT TIPHUMEHSATh CHhEMHEIC
(hyHIaMEeHTHBIC OOJITHI

PaccTostHue OT HIDKHUX KOHLIOB OOJITOB O MOJOIIBBI (PyHAAMEHTa JOJDKHO OBITH HE
menee 100 mm.

1.15. KoHCTpyKTHBHOE apMHpOBaHHE MAaCCHBHBIX (YHIAMEHTOB MNpeayCMaTpUBaeT
o0l11ee apMUpPOBAHUE T10 MOJIOIIBE U MECTHOE MO CTAHWHAMHU MallIMH M B MECTaX PE3KOro
M3MEHEHHs pa3MepoB ceueHus GpyHaaMeHTa.

[Tpu apmupoBaHuK moxouBbl (PYHAAMEHTOB JUAMETPBI MPOAOJBHBIX U MONEPEYHBIX
CTEpKHEH cieqyeT NpuHUMaTh He MeHee 10 MM IIpu cTOpOHE MOAOIIBBI MEHee 3 M U He
MeHee 12 MM 1pu GostblieM pa3Mepe ¢ marom crepxkaeid 200 Mm.

[Tpn MecTHOM apMHMpPOBaHUU I10]] CTAHWHAMH MAIlMH HEYAApPHOTO JIEHCTBUS IHaMeTp
CTEp)KHEH cieqyeT NPHHMMATh B 3aBHCHMOCTH OT JAuMaMmerpa OOJTOB, KPETSIHuX
obopynoBanne k (yHmamenrtam, cormacHo Tabm. 1. IIpm 3TOoM pa3mep CETOK IOIKEH
MPEBHIIATh pa3Mep CTAaHWHBI MAaIllMHBI B IUIaHe, Kak mpasmio, Ha 300 - 600 MM B
3aBHCHMOCTH OT JHaMeTpa apmarypsl, paBHoi 10 - 20 MM COOTBETCTBEHHO.
Pexomenyemsrii mar crepxuen - 200 Mm.

MecTHOE apMHpPOBAHUE O] CTAHMHAMH MAIlWH C yAApPHBIMH Harpy3KaMH clexyeT
MPOM3BOJIUTH COTJIACHO YKa3aHHUSIM COOTBETCTBYIOIIMX Pa3/IesiOB.

st apMUpoBaHMsl y4acTKOB (DYyH/JIaMEHTOB, BOCHPUHHUMAIONIUX YIAapHbIE Harpys3Ky,
CJIE/lyeT, KaK MpPaBWIO, NMPHUMEHATH Bs3aHHYIO apMmarypy. [Ipw 3ToM 3aIuTHBIN CIIOH
OeroHa cieayer NpuHUMATh He MeHee 30 MM.

Juametp 00NTOB ISt Memnee 42 42-56 Bonee 56
KpeIruieHHs: 000pyJ0BaHHUs,
MM
Jluamerp crepxHei, MM 10-12 12-16 16-20

[pumeuanue. B MaccuBHBIX (yHJaMEHTaX MAIIMH HEyIapHOTo aeiicTBHs obbemoM 20 M° 1 MeHee obmiee
apMHpOBaHUE I10 TIOJOIIBE JOIIyCKaeTcs He IPeayCcMaTpUBaTh.



1.16. ApmupoBaHHE >JIEMEHTOB CTEHYATHIX U PaMHBIX (DyHIAMEHTOB OCYLIECTBIACTCS
no pacyery B coorBerctBuu ¢ TpedoBanusimu CHull 2.03.01-84 ¢ yuetom ciiemyrommx

JOITIOJTHUTCIIbHBIX yKa3aH1/1171;

apmarypa 0aJloK, purejicii U CTOCK JTOJDKHA MMETh 3aMKHYTBIC XOMYTHI WJIH CTECPIKHH,
MIPUBAPEHHBIE K TMPOJOJIbHBIM CTEPXKHSIM MO NEPUMETPY NOMNEPEUYHOI0 CEYEHUS

KOHCTPYKIIHH;

CTOUKHU CIEAYIOT apMHUpPOBaTh CUMMETPUYHON NPOJOIBHOM apMaTypoil ¢ maroM He

6omee 300 Mm;

o OOKOBBIM T'paHsAM 0aJok U purelieil He pexke deM depe3 300 MM 10 BBICOTE CEUCHUS
CJIE/IyeT YCTaHABIMBATH MPOMEXYTOUHBIE CTEPIKHU TUAMETPOM He MeHee 12 M,

OpU  KOHCTPYKTUBHOM apMHPOBAHUM CTEH CTEHYATOro (QyHIaAMEHTa IHaMeTp
BEPTHKAJIbHBIX CTEpPIKHEH JOJDKEH ObITh HEe MeHee 12 MM, a TOPHU3OHTAIBHBIX - HE MEHEee
10 mm. Hlar crepsxHeit B 000MX HANIPaBICHUAX CIIeLyeT IPUHIMATh paBHBIM 200 MM.

1.17. TemmeparypHO-ycaZo4Hble IIBbI B (yHIAMEHTaX CIEAyeT, Kak MpaBuio,

MpeaycMaTpuBaTh Ha PACCTOSAHUSIX:

JUIsl MOHOJINTHBIX OETOHHBIX (pyHAaMeHTOB 20 M;
JUISL 5KeJIe300€TOHHBIX (DYHAaMEHTOB MOHOIUTHBIX 40 M, COOPHO-MOHOJIUTHBIX S0M.

‘Vka3aHHbIE pacCTossHuA

MOTYT

OBITH

YBCJINYCHDBI

npu

COOTBETCTBYIOLIIEM

obocHoBaHuu. [Ipy 3TOM IIBBI CJIEQyeT pacIOJIOKHTh TakMM o00pa3oM, 4YTOOBI Ha
OTAETBHBIX y4yacTKax (pyHOaMeHTa, pa3[eNeHHBIX IIBaMH, Pa3MECTUTh 000pyIOBaHHUE, HE

CBSI3aHHOE YKECTKO MEXITy COOOH.

Jlnst yMeHBIIIEHUS TeMITepaTypHbBIX AeOopMaIiid JOMyCKaeTCsl yCTpanBaTh BPEMEHHBIC

TEMIIEPATYPHO-YCaAOYHBIC IIBBI.

[Tpu orpanuuennu nporuda GyHIaMEHTa 10 TEXHOJIOTHYECKHM TPEOOBAHUSM BMECTO

TEMIIEPATYPHO-YCaAOUYHBIX

1IBOB

cienyer

IpeaycMaTpuBaTh

MEPOTIPUATHS

o

PEryIMpOBaHUIO TEMIEPATYpPHOIO pexuMa HOpH ykiaake OeroHa. B astom cirywae
YCTPOMCTBO BPEMEHHBIX TEMIIEPATYPHO-YCAJOUHBIX IIBOB HE JOIIyCKAETCSL.

1.18. Jns

(hyHIaMeHTOB

Wi HUX OTACJbHBIX YYaCTKOB,

MOJABEpraromuxcs

BO3JICHCTBUIO arpecCUBHBIX CPE, AOJDKHBI OBITH NPEIYCMOTPEHBI MEPHI 110 MX 3aIIUTE B
cootBeTcTBUH ¢ TpeboBanussmu CHull 2.03.11-85.

OBIIUE YKA3AHUS I10 PACYETY OCHOBAHUIA

N ®YHOIAMEHTOB

1.19. Pacuer (hyHImaMEeHTOB MaIlIWH M UX OCHOBaHUU BKJIFOYAET:
OIIpENeNICHNE aMIIUTY /] KosleOaHui a (GyHIaMEHTOB WM OTACIBHBIX UX 3JIEMEHTOB;
IPOBEPKY CPEIHEr0 CTaTUCTHYECKOTO IABIEHMS IOA IoJomBOH (yHmamMeHTa Ha
€CTECTBEHHOM OCHOBaHHH p WJIH Hecyllel CliocOOHOCTBIO CBai;
pacyer pOYHOCTH DJIEMEHTOB KOHCTPYKIUH QyHIaMeHTa.
IIpy Hamuuuu B 30aHUM Ha IPOEKTUPOBAHHE TEXHOJOTHUECKUX TpeOOBaHUH,
OrpaHMYMBAIOIINX epeMeleHns 1 aedopmanuu (QyHAaMEHTa, CIEAYeT BBIIOJHUTh HX
CTaTHYECKHUH pacyeT U3 yCIOBUs COBMECTHOM edopManny OCHOBaHUS U (pyHIaMeHTa.

Marmuast

TIpenensHO nomycTUMas aMILIUTY 1A KoJiebaHuit

@y MM

C BpaIaUUMUCS 4aCTSIMU [IPH 4aCTOTE
BpAILeHNs, 00/MHH:

T'opusoHTaNbHBIX

BeprukanbHbIx

Menee 500 0,2 0,15
ot 500 go 750 0,2-0,15 0,15-0,1
ot 750 go 1000 0,15-0,1 0,1-0,06
ot 1000 o 1500 0,1-0,05 0,06
cebiie 1500 0,05 -

C KpUBOIUUITHO-IIATYHHBIMU MEXaHH3- Jlis nepBoit Jns BTOpOi#
MaMH IIPH YacTOTE BpalleHus, 00/MUH: TapMOHUKH rapMOHHKE
Mmenee 200 0,25 0,15
ot 200 o0 400 0,25-0,15 0,15-0,1
ot 400 go 600 0,15-0,1 0,1-0,05

cabime 600 0,1 0,05

JIpoOHIKH KOHYCHBIE U [IEKOBBIE
JIpOOHIIKH MOJIOTKOBBIC

0,3

Kak JUISI MAIIMH C BpalTalOIMIUMUCS YaCTAMU

Ky3He4yHbIe MOJIOTBI

1,2 (0,8%)

IIpecchl

0,25

DOpMOBOYHBIC MAIINHBI

0,5 wm no I'OCT 12.1.012-78 (mpu pacmo-
JIO)KEHUHU Ha yHIaMeHTax pabo4nx MecT)

MenbHuUIB!

0,1%*

Tabiuma 2



* TIpu Bo3BeJeHNH (YHIAMEHTOB HA BCEX BOJIOHACBICHHBIX MECKAX, @ TAKKE HA MEJIKHX U IBUICBATHIX
MaJIOBJI@XHBIX M BIAKHBIX [IECKAX.
** CpeHeKBa[paTHIECKOE 3HAUCHNUE aMILIUTY/Ibl KOJICOaHHA.

Ipumeuanus: 1. J{nsg npoMeKyTOUHBIX 3HAYEHUH YaCTOTHI BPAILIEHUs NPEJENIbHO JIOMYCTUMAs aMIUINTY/1a
OIpPE/EIACTCS HHTEPIIOSIHUCH.

2. JIist MalyH ¢ 4acToToi BpamieHus 200 00/MHUH ¥ MeHee MpU BBICOTE (PYHIAMEHTOB Ooiee 5 M mpeelibHO
JIONYCTUMAsi aMIUTUTY1a yBenuuuBaercs Ha 20%.

1.20. AMIUHTYOBI BBIHY)KICHHBIX M CBOOOJHBIX KoJeOaHWI (yHIAMEHTa WITH
OTIENFHBIX €Tr0 AJIEMEHTOB CJEIyeT ONPEACIATh IS Pa3INYHBIX TUIIOB MAIIUH COTJIACHO
YKa3aHUSAM  COOTBETCTBYIOUIMX pa3menoB. OmpeneneHue aMIDIATYX — KoJeOaHHA
MIPOU3BOIUTCS Pa3/IEIbHO 10 HAIIPABICHUSAM H COOTBETCTBYIOIIMM YacTOTaM KOJIeOaHHi.

AMIUTATY TR KOJIeOaHUi pyHIaMeHTa JOIDKHBI YIOBICTBOPSATE YCIOBHIO

a<a, (1)
IIie a - HauOOJIbIIIas AMILTUTYAa KoJieOanui GpyHmaMeHTa, onpesesnsieMas pacueToMm;
a, - MPENeNbHO JOMYCTUMAas aMIUIMTyna KojeOaHuid (QyHIaMEHTa, yCTaHABJIMBacMas
3a/laHMEeM Ha MPOCKTUPOBAHMUE, a [TPH €€ OTCYTCTBUHU B 3aJaHUU MPHHUMAEMasI 110
Tabm. 2.

[pu pacuere xonebanmit GyHIAMEHTOB MAIIHH JIOITYCKACTCS

paccMaTpuBaTh OCHOBaHHE KakK yNPYro-Bs3KOe JTHHEHHO aedopMupyemoe, CBOWCTBA
KOTOPOTO OIpeAesioTcs K03 puiinerTaMu ynpyroro paBHOMEPHOTO U HEPABHOMEPHOTO
CKaTus, yIpPyroro pPaBHOMEPHOTO W HEPAaBHOMEPHOTO CHIBUTA U KOX(PPUIMECHTAMH,
XapaKTepU3YIOMUMH IeMII(HPOBaHUE;

HE YYHUTBHIBATh JKCIEHTPUCUTET B paclpejerneHun macc (QyHIaMeHTa, eclii OH He
MIPEBBIMIACT 3HAYCHUH, YKa3aHHBIX B 1I. 1.8§;

NpU  YOPYyroM HEPaBHOMEPHOM CKaTWK  (TIOBOPOTE TOJAOWIBBI  (hyHAAMEHTA
OTHOCHUTEJIbHO TOPHU30HTAIBHOW OCH, MPOXOJAIICH dYepe3 LEHTP THKECTH MOJOIIBBI
(¢yHAaMeHTa NEepPHEeHAMKYJSPHO IUIOCKOCTH KOJIe0aHWi) NOMyCKaeTcsi NMPUHUMATh, YTO
IUIOCKOCTh KoJieOaHWil mapajiesbHa JIMHUKM ACHCTBUS BO3MYILIAIOUICH CHIIBI HWIIU
TUTOCKOCTH JICHCTBUS BO3MYIIAIOMIETO MOMEHTA.

[pu nmeficTBum Ha (QyHAaMEHT MAIIUHBI OJHOBPEMCHHO HECKOJIBKUX BO3MYIIAOIINX
CWJI M OTCYTCTBHH JAaHHBIX 00 MX ()a30BOM COOTHOIICHHH PAcCCMAaTPUBAIOTCS BapHAHTHI
cuHpa3HOTO W  TOpOTHBOGA3HOIO  NEHCTBUSA  CHIJI,  BBEI3BIBAIONINE  Hamboiee
HeOnaronpusaTHeIe (OPMBI KONIeOaHMIA.

1.21. Cpennee cratudeckoe JaBlieHHE MOJ IMOAOIMIBON (DYHIAMEHTa Ha €CTECTBCHHOM
OCHOBaHHH p JUIsl BCEX THUIOB MAIlMH, [IEPEYUCIICHHBIX B Ta0J. 3, IOJDKHO YJIOBIETBOPSTH
YCIIOBHIO

P < Vo Yo R, 2

1€ p - CpejHee CTATUCTUYECKOE NaBJICHNE II0Jl TOJOIIBOI (yHIaMeHTa;

Yeo - K03 urment ycnouii paboThl, MPUHUMAEMBbIH 10 Tabd1. 3;

Yei - K03 GHUIMEHT YCIOBHH PabOTHl TPYHTOB OCHOBAaHUS, NPUHHUMAaEeMbIH I
MEJIIKMX W IBUIEBATHIX BOJOHACHINIEHHBIX IECKOB M IIBLICBATO-TJIMHUCTBIX
IPYHTOB TeKy4yeidl KOHCHCTeHUUH paBHbIM 0,7 (Ipy NHPOEKTHPOBAHUU
¢yHnameHToB ¢ Maccoil majarommx dacred Oonee 10 T 3HaueHue
ko3¢ dumenta y.,=0,7 MpUHUMAETCS TAKKe JUI1 MAJOBIAXKHBIX M BIIaKHBIX
MCEJIKUX HW NObUIECBATBhIX IIECKOB W BOJOHACBINICHHBLIX IIECKOB Cpe]lHeﬁ
KPYIHOCTH ¥ KPYIHBIX); AJIS BCEX OCTAIBHBIX BHAOB M COCTOSHHH I'PYHTOB
Yer=1;

R - pacyeTHOE CONPOTHBIICHHE TPYHTa OCHOBaHHs, OIpeneseMoe B
cootBeTcTBHH ¢ TpeboBanusimu CHull 2.02.01-83.

Tabmmma 3
MarmuHb! Koadumuent ycnopuii
paboTHl Y0
C  KpUBOLIMITHO-LIATYHHBIMH  MEXaHHM3MaMH,  IPECChI, 1,0
METAJIOPEXKYINHE CTAaHKM, BPAIIAIOIINECS IEYH, MPOKATHOE
obopynoBaHHe
C BpalalOIMMHUCS  YacCTAMH, JPOOWIKH, MeIbHHIHBIE 0,8
YCTQHOBKH
Ky3neunsle MonoThl, pOPMOBOYHBIE MAIIHHEL, 000PYIOBaHHE 0,5
OOIHBIX IUIOIIA/IOK, IS KOTOPBIX (DYHIAMEHTHI BBITIOIHSIOTCS
B BUJIE KOpoOa




1.22. Pacuer MpOYHOCTH AJIEMEHTOB KOHCTPYKUHMH (YHIAMEHTOB pa3IMuHBIX THIIOB
MAIlIMH JIOIYCKaeTCs MPOU3BOIUTH HA CTAaTHYECKOE ACWCTBUE PACUETHBIX AWHAMHYECKUX
HArpy3o0K, ompenensiemeix 1o ¢opmyie (3). Pacdyer maccuBHBIX (DYyHIAMEHTOB Ha
MPOYHOCTH, 32 MCKJIIOUCHHEM OCJIa0JIeHHBIX CEUSHMH, KOHCOJIBHBIX yYacTKOB M IIp., KaKk
IMpaBuJiO, HE IPOU3BOAATCA.

1.23. IIpu onpeneneHuu pacyeTHBIX CTATUYECKUX HATPY30K, B UUCIO KOTOPBIX BXOIAT
Bec (yHIZaMeHTa, Bec TpyHTa Ha oOpe3ax (QyHIaMeHTa, BeC MaIIMHBI U BeC
BCIIOMOTATENBHOTO  000pynoBaHus, KO3((QUIMEHT HAAEKHOCTH 10 Harpyske )
NpUHUMaeTcsi B cooTBeTcTBUM ¢ TpeboBanusmu CHull 2.01.07-85 mnpum pacyere
MPOYHOCTA W PAaBHBIM | TpH TPOBEpPKE CPEIHETO CTATHCTUYECKOTO MaBJICHUS 0.
MOIOMIBOY (DyHIAMEHTA.

Pacuetnble auHamuueckue Harpy3ku F,; OT JUHAMHYECKOIO  BO3JEHCTBUS
JIBIDKYIINXCSA YacTel MaIluHBI WM Harpy3KH, MPEACTaBIAIOMIE KaKoii-1100 0CcoOBIi BUA
CHJIOBOTO BO3ICHCTBHSA (HampuMep, MOMEHT KOPOTKOTO 3aMBIKAaHHs, OOpBIB MOJOTKa
MEJTBHUIIBI U T.I1.), OTIPEAEISIIOTCS:

npu pacyere KoyieOaHWW NPOU3BEIEHHE 3HAYEHHs HOPMATHBHOW JMHAMHYECKOM
Harpy3ku F,, COOTBETCTBYIOLIETO HOPMAaJbHOMY SKCILTYyaTalHOHHOMY PEXHUMY PadOThI
MAIlMHBl ¥ IPUHUMAEMOTO 10 YKa3aHUSIM COOTBETCTBYIOLIUX Pa3ZesiOB WM 1O 3aJaHUI0
Ha NIPOEKTUPOBAHKE, U KO3(DPUIINEHTa HaJIe)KHOCTH 110 HAarpy3ke y=1;

IIPU pacyere MPOYHOCTH 3JIEMEHTOB KOHCTPYKIMH (hyHIaMeHTa 1o ¢popmyiie

Fd:%'UFm (3)

rae y ¥ 1 - Kod(QOHIMEHTH COOTBETCTBEHHO HAJEKHOCTH IO HArpyske Hu
JUHAMHYHOCTH, IPUHUMaEMBIE 110 Ta0. 4;

F, - HOpMaTHBHOE 3HAu€HHE IUHAMUYECKON HArpy3Kd, COOTBETCTBYIOLIEE
HOPMAaJIBHOMY OKCIUTyaTalMOHHOMY pEXHMY paOOThl MalIMHBl WIN
0c000MY CHIIOBOMY BO3JICHCTBHIO M IPHHIMAEMOE TI0 COOTBETCTBYIOIINM
paszenam Wi 10 33JaHUI0 Ha ITPOEKTHPOBAHUE.

Ta6nuia 4
Koapdmunenr Koapuument aunamMudHocTy 77
ManmHst HaJIEKHOCTH 110 LU HArPY30K
Harpyske BEPTUKAIBHBIX TOPH30HTANIb-
7 HBIX

C BpalaloUIMMHCS YacTSIMU:
a) HarpyskW, CO3JaBacMble
JBIDKY UM HCSI JacTsIMU
MallMHbl, [pPH  YacToTe
BpalleHus, 00/MHH:

menee 500 4 3 2

ot 500 o 1500 4 3-6* 2

«1500 « 2000 4 6-10* 2

cB. 2000 4 10 2
0) Harpy3ku OT MOMEHTa 1 2 -
KOPOTKOTO 3aMBIKaHHUSI
C KpHMBOIIMITHO-IIATYHHBIMH
MEXaHH3MaM{ IIPH YacToTe
BpAIeHHs, 00/MHH:

10 600 2 1 1

cB. 600 1 4 2
JpoOuiKM  IIEKOBBIE, KO- 1,3 1,2 1,2
HYCHBIE
JIpoOHIIKHM MOJIOTKOBBIE 4 1 1
MenbHUIBL 1,3 - 1
IIpeccot 1,5 2 2
IIpokatHOoe o6opyoBaHKHE 1,2 2 2
Bpauiaromuecs neun 1(2%*) 1 1

*JIst  OPOMEXKYTOUHBIX 3HAYEHMH 4YACTOTHl BpAIlCHHs 3Ha4YeHHs KOA(D(UIHEHTa JAHHAMUYHOCTH
OMPE/CIISIOTCS. HHTEPIIOISILHEH.

**Jlna kpaitHuX omop (yHAaMEHTa K TOPU30HTAJBHONW Harpyske, ACHCTBYIOIIEH MOMEpeK Ocu Hedd (Ipu
yHcIie onop 0osee IByX).

[pumevanus: 1. s TypOoMaIinH MOIHOCTBIO Gonee 25 Thic. KBT 3HaueHue koddduimenta 7 cieayer
YMEHBIIATh B /(Ba pa3a.

2. Uil MalliH C BPAaIJAIOI[MMHCS YacTSMH, y KOTOPBIX MMEIOTCS TAaKXKe BO3BPATHO-NOCTYHATEIEHO
JBIDKYIIEHCS Macchl, KOA()(QUINEHT HAJeKHOCTU 110 HArpyske Ul JUHAMHYECKUX HArpy30K, CO3/aBaeMbIX
9THMH MacCaMH, ClefyeT IpHHUMaTh % =1,3.

3. 3HaveHns K03(PUINECHTA 77 OTHOCATCS K JKele300eTOHHBIM (yHIaMeHTaM. [ cTaiabHBIX (pyHIaMEHTOB
CIIelyeT MPOM3BOAUTD JJMHAMUYCCKUI pacyeT.



4, HpI/IBCI[eHHI)Ie B Ta6nnue 3HAYEHUS 7] YUUTBIBAIOT 3HAKOIIEPEMEHHOE ﬂeﬁCTBHC HarpysoK.

1.24. I1pu npoeKkTHpOBaHUU (YHIAMEHTOB MAIlIKH C JMHAMUYECKUMH Harpy3Kamu JIst
CTPOUTEJIBCTBA B CEMCMHYECKHX pailoHaX pacueT MPOYHOCTH DJIEMEHTOB MAaCCHBHBIX
(yHIaMEHTOB Clie/lyeT MPOM3BOAUTH O€3 yueTa CeHCMUYECKHX BO3IEHCTBUIA.

ITpu pacuere paMHBIX, CTEHYAThIX M OOJIETYEHHBIX (DYHAAMEHTOB Ha CEHCMUYEcKHUe
BO3JIECTBUSI B 0CO00E cOYeTaHHE HAarpy30K CIIeAyeT BKII0YaTh pacyeTHbIE JUHAMHYECKUE
Harpy3KH, cO3/aBacMbleé MAIlMHAMH B HOPMAJIBHOM OKCIUTyaTallMOHHOM pPEXHME, C
K03 HIMEHTOM HAJIEKHOCTH 110 Harpyske jr=1.

1.25. OCcHOBHYIO YIPYTYIO XapaKTEPUCTHKY €CTECTBEHHBIX OCHOBaHHMH (DyHIAMEHTOB
MAIIMH - KO3((UIUEHT yIpyroro paBHoMepHoro cxkarus , C., kH/M (tc/M’), cremyer
OTIPEIETIATh, KaK MPABIJIO, TT0 PE3yJIbTaTaM UCIIBITaHUH.

ITpn OTCyTCTBHM 3KCHIEPUMEHTAJbHBIX AAHHBIX 3HadeHHe C, At (QyHIaAMEHTOB C
TUTOIAAbI0 MOOMBE A He 6ostee 200 M JoITycKaeTcs onpeaessaTh mo Gopmyie

AIO
C.=bE| 1+, |22 | o
=0 A

rae by - K0OQGUIHEHT, M, IPHHUMAEMBIH PABHBIM JUIS TIECUAHBIX TPYHTOB 1, juIs
CyIiecei U CYTIMHKOB 1,2, IS TIMH U KPYITHOOOJIOMOYHBIX TPYHTOB 1,5;
E - wmomynb neOpMaIMi TpyHTa MOJ TOAOWIBOH (yHmamenta, klla (Tc/m°),
omnpenesieMblid B cooTBeTcTBHHM ¢ TpeboBanusmu CHull 2.02.01-83;
A - Tiomaap moaouBs GyHIaMEHTa, M.
Just byHAaMeHTOB ¢ IUIOLIAJbI0 MonouBbl A, npesbimaromein 200 M, 3HaYCHHE
ko3(durmenta C. IPUHEMAETCS KaK s (YHIAMEHTOB C IIOMAIbI0 T00MmBEl A=200M".
1.26. Koaddunuentsr ynpyroro HepaBHomepHoro cxatus C, kH/m (Tc/m?), ympyroro
paHoMepHoro casura C, kH/M (te/M°), u ynpyroro HepasHomepHoro casura C, xH/m
(Tc/M?), IPHHUMAIOTCS PABHBIMK:

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

1.27. Koa(h@uuueHTsl KECTKOCTH Ui €CTECTBEHHBIX ocHoBaHud K., K, K., K,
OTIPEIEIAIOTCS IO (POPMYIIaM:
MPU YIPYrOM PaBHOMEpPHOM cxatid - K., kH/m (Tc/m),

K. =C_4; ®)

IpU  YOpyroM HEPaBHOMEPHOM CKaTWW  (TTOBOPOTE TIOJIOWIBBHI  (hyHAAaMEHTa
OTHOCHUTEJIBHO TOPU30HTANIBHOM OCH, TPOXOAAIIEeH dYepe3 LEHTP TSKECTH IOJOUIBBI
(byHIaMeHTa epHeHIUKYIIPHO MIIOCKOCTH KonebaHuii) - K, KH-M (Tcm),

K,=C,l,; )
NIPU YIPYroM paBHOMepHOM casure - K, KH/M (tc/m),
K, =C4; (10)

NpU  yOPYyroM HEpPaBHOMEPHOM cIBure (IMOBOpOTE IMOJOMIBBI  (yHAaMEeHTa
OTHOCHUTENBHO BEPTUKAIGHOM OCH, IPOXOJSIIeH depe3 ILEHTP TSHKECTH IOJIOUIBBI
¢bynnamenra) - K, kH-M (TC'M),

K,=C,I,. (11)

B dopmynax (9), (11):

I, u I, - COOTBETCTBEHHO MOMEHT HHEPIMM IUIONIAJM IOAOIIBH (yHHaMeHTa
OTHOCHUTENBHO TOPH30HTAIBHONW OCH, TEPHEHAUKYIAPHON TIOCKOCTH
KoNeOaHui, 1 BEPTHKAIBHOW OCH (QyHIaMEHTa, MPOXOASAIINX Yepe3 HEeHTP
TSDKECTH TOIOLIBEL, M



1.28. demn¢upyromnme CBOHCTBA OCHOBaHUS JOJDKHBI YYUTHIBATHCS OTHOCHTEIBHBIM
nemrdupoBanueM & (0N KPUTHYECKOTO 3aTyXaHUs KOeOaHWil), ompenenseMbIM, Kak
IPaBUIIO, 110 PE3YJIbTaTaM HCIbITaHUH.

[Tpu oTCyTCTBUM SKCHEPHUMEHTAIBHBIX JaHHBIX OTHOCHUTEIBHOE AEMI(QHUPOBAHUE IS

BEPTUKAJIBHBIX KOJIeOaHuUi oIrycKkaeTcs &, OnpeAessTh o GopMyam:
JUISl YCTaHOBUBIIUXCS (TAPMOHUYECKHX ) U CITyYaiHBIX KOJleOaHuH

*

o2 [.o01).
A U7 )

JUIsl HEyCTAaHOBUBLINXCS (MMITYJIBCHBIX ) KOJIeOaHNH

(12)

E E
g.=6|— S.=2|—/— | (13)
C.p C.p

rae p - To ke, uro B 1. 1.21, xIla (tc/m?),
E, - T0 %e, yto B 1. 1.25.
IIpu pacuere ¢QyHOaMEHTOB  JOmMycKaeTcsi B KauyeCTBE  XapaKTEPHUCTHKH
JneMI(pUpOBaHHsl HUCIIONB30BaTh MOMAYJIb 3aryxaHusi, @z C, ONpeeNsieMblid s
TapMOHUYECKUX U CIyYalHBIX KoJicOaHuil Mo GopMmyJe

1,6 0,5
O =—— o =—=| (14)

I[J'IH HUMITYJIbCHBIX KoJicOaHull 3HAUEHHE (DZ YBCJIMYNUBACTCA B IBA pa3sa.

*@DopMyIsl B CKOOKaX COOTBETCTBYIOT «TEXHHYECKOM)» CHCTEME €IHHHUII.

1.29. OtHOCHTENBHOE NeMITBHPOBAHUE U MOIYJb 3aTyXaHUs JUIS TOPU3OHTAJIBHBIX H
BpaIllaTeNIbHBIX KOJNEOaHMH OTHOCHTENBPHO TOPHU3OHTAIILHOM W BEPTHUKAIBHON oceit
MIPUHUMAIOTCS PaBHBIMH:

. =06 ; D, =0,6D_; (15)
&, =058 ; D, =050, ; (16)
&, =038 ; D, =03D,; a7

1.30. IIpu rpymnmoBoi yCTaHOBKE j OTHOTHITHBIX MAIIMH Ha o0meM (yHIaMeHTe
3HAUCHUs aMIUTHTYJ KoJieOaHui (pyHIaMeHTa g CIeLyeT ONpPEeAeNATh NPH j=2 KaK CyMMy
aMILUTUTY [, TIpH j>2 - 110 hopMyIie

(18)

rze k - ko3 punreHT, IPUHNMAEMBIH UTS MAIIMH EPUOANIECKOTO IEHCTBHS PAaBHBIM
1,5, i MalluH ¢ WMOYJIbCHBIMM Harpy3kamu - 0,7, Ansd MamMH co
CITy4yalHBIMH JUHAMUYIECKUMH HAarpy3Kamu - 1;
Q; - aMIUTUTYAa KoyeOannii pyHmaaMeHTa pu paboTe i-if MaIlInHEL,
J - 4MCIJIO MaIlUH.

PacueTHble 3HaYEHUSI aMILIUTY/I JOJDKHBI yIOBJIETBOPSTH ycioBHIO (1).

[Tpu rpynmoBoil ycTaHOBKE pa3IMYHOTO THIMA MAalIMH Ha OO0meM (yHIaMEHTe
aMIUIMTYQy KoneOaHWH (yHIAMEHTa CledyeT ONpelelsTb Kak CyMMY aMIUIHTY[
KoJeOaHWH, BBI3BIBAEMBIX pPaboTOi Kakmod w3 MammH. [Ipu stom B ycmoBun (1)
MpefesabHO JOIyCTUMas aMIuIMTysna mpuHuMaercss Ha 30% Oorxee 3Ha4YeHWH,
NPUBEJICHHBIX B Ta0J. 2 s THIIA MAallMHBI M 9acTOTHI KOJIEOAHMH, COOTBETCTBYIOLINX
HauOOJIBIICH COCTABIIONICH PACIETHOW aMILTUTYbI.

ITpn ycraHOBKE MamIMH C MEPUOIMYECKIMH U CIIyJalHBIMU Harpy3KaMH Ha OTAEIHHO
cTosmux (QyHIAMEHTaX aMIUUTYOy KoieOaHWii Kaxmoro QyHZaMEHTa CJexyeT
OTIPEJIETIAITh C Y4eTOM KoJeOaHUH, paclpoCTpaHAOMIMXCS B TPYHTE IpU paboTe MallvH,
YCTaHOBJICHHBIX Ha JIpyrux (pyHIaMeHTaX, B COOTBETCTBUH C YKa3aHHAMH 00s3aTEIbHOIO



npwioxkenus 4. [Ipu aToMm pomycTuMyo aMIUIUTyAy KojeOaHuil ¢hyHAaMeHTa-IpUEMHUKA
o, cnenyer npuHUMath Ha 30% Oonee 3HAUCHMH TNPENENBHO JOMYCTHMBIX AMIUTUTY,
MIPUBEJCHHBIX B Ta0II. 2.

Jns (hyHOaMEHTOB MaliMH C WMITYJIbCHBIMH Harpy3KaMH, YCTaHaBIIMBaeMbIX Ha
OTAEJBHBIX (YHIAMEHTax, pacyeT aMIUIMTYJ KOoJeOaHUH JIOIyCKaeTcsi MPOU3BOIUTH Oe3
yueTa nepegayu KojieOaHui 1Mo rpyHTy.

1.31. Pacyer amIumTyZ BEpTUKaIbHBIX (TOPHU3OHTAIBLHBIX) KOJIEOAHMH TpyHTa
COOTBETCTBEHHO ITPH BEPTHKAIBHBIX (TOPU30HTAIBHBIX) BUOPAMSIX (QYHIaMEHTOB MAaIINH
CJIe/TyeT IPOU3BOJUTE 110 (hopMyIie

1 0% -1
a/s = ao + 5 (19)
R P
rae o - aMIUIMTyJda BCPTUKAJIBbHBIX (FOpI/I3OHTaJ'ILHLIX) KoJe0aHuit TpyHTa Ha

MTOBEPXHOCTH B TOUKE, PACTIOJIOKEHHON HA PAaCCTOSHHUM » OT OCH (pyHIAMEHTa,
T.€. ICTOYHHUKA BOJIH B TPYHTE;

0p - AaMIUINTYAa CBOOOJHBIX WM BBIHY)KICHHBIX BEPTHKAJIBHBIX (TOpH-
30HTANBHBIX) KoJieOaHW (yHOaMeHTa, T.e. UCTOYHMKA BOJH B TPYHTE Ha
YpOBHE €ro MOIOWIBEI, ompenenseMas Ul pa3IHYHBIX BUJIOB MalldH IO
(dbopmynam 00s13aTeNbHBIX TPHIOKEHHH 1-3, B KOTOPBIX /1| CIENyeT 3aMEHUTh
Ha MHHYC /5;

o=r/ry;

3[eCh ¥ - PacCTOSHHE OT OcH (yHIAaMEHTa-UCTOYHHKA O TOYKH Ha IOBEPXHOCTH

TPYHTa, I KOTOPOH ONpeNessieTcsl aMILUTUTY 1A KOJIeOaH i

7o - TIPUBEJICHHBIA pajuyc MOJOLIBBI (PyHIAMEHTA-UCTOUYHMKA, 7, = VA /7.

YacToTy BOJH, paclpoCTPaHSIOUIMXCS B TPYHTE, ClIeAyeT MPUHUMATh PAaBHOW 4acTOTe
KoJieOaHui (pyHIaMEHTa MAIIUHBL.
HpuMeanHe. B HEIX YTOYHECHUS aMIUIUTYQ KOHe6aHHﬁ, PacrpoCTpaHAIOMUXCA B I'PYHTE, JOITYyCKacTCs

NPOM3BOJUTH IPOTHO3UPOBAHHME KOJNEOAHMI TIpyHTA HAa OCHOBE CIICHHAIBHBIX OKCIIEPHMEHTAIBHBIX
HCCIIEIOBAaHUH.

1.32. IIpu npoekTHpoBaHUU (HYHIAMEHTOB 3aHUI U COOPYKCHHM, YYBCTBUTEIBHBIX K
HEpPaBHOMEPHBIM OCaJIKaM U BOCTIPUHUMAIOIINX TUHAMUYECKHE Harpy3KH, MepeiaBaeMble
MallMHAMH 4Yepe3 CTPOUTENbHbIE KOHCTPYKLMU WM TPYHT, CpeJHEe MHaBlICHUE TOH
MOTOMIBOY (DyHIAMEHTA Ha €CTECTBEHHOM OCHOBAHUU JIOJKHO YIOBJICTBOPSTH YCIOBHIO

p<y. R (20)

VYcnosue (20) MOHKHO BBIIONHATHCS JUIA (YHIAMEHTOB 3/aHMH M COOPY)XXEHHH B
npejienax 30HBI, TIJIe CKOPOCTb KOJEO0AaHWMH V;= & @ Ha TOBEPXHOCTH TPyHTa OT
HMITYJIbCHBIX MCTOYHHKOB Oosee 15 MM/C, OT MCTOYHHKOB NMEPUOANIECKOTO ACHCTBHSA U
cirydaiiHbIX Oostee 2 MM/c (31eCh @, - aMIUTUTYy1a KoJeOaHui IpyHTa, onpeessieMas 1Mo
¢dopmyie (19), @ - yrimoBas yacToTa BHIHY)KICHHBIX KoJjieOaHuil (yHIaMeHTa-uCTOUHUKA
JUTSL MAaIIMH C TIEPUOJMYECKIMH Harpy3KaMy WIIM COOCTBEHHBIX - ISl MAIIMH C UMITYJIbC-
HBIMH WM CIy9aiHBIMU Harpy3KaMHu).

OCOBEHHOCTHU ITPOEKTUPOBAHNS CBAMHBIX ®YHIAMEHTOB

1.33. JIns ¢yHOaMeHTOB MallMH C TEepHOAWYECKUMU HArpy3kaMH BO3MOIKHO
MPUMEHEHHE CBal JTI00BIX BUIOB; sl GyHIAMEHTOB MAIMH yJapHOTO JeHCTBUs cleqyeT
IPUMEHATD JKeJIe300€TOHHBIE CBAaU CIUIOIIHOTO CEYEHHMSI.

PaccrosiHre Mexay IeHTpaMu CBail B CBaHBIX (yHIaMEHTaxX cielyeT MPUHUMATh B
cootBeTcTBUM ¢ ykazanussmu CHull 2.02.03-85, Ho He Oonee 10d (rne d - auamerp wuim
MEHBIINH pa3Mep CTOPOHBI IOIIEPEYHOTO CEUSHNUsT CBai).

1.34. Pacyer cBaiiHBIX (yHZAMEHTOB MallMH C JUHAMHYECKHMH Harpy3Kamy II0
HecyIei CIocOOHOCTH TPYHTOB OCHOBaHMS CBall cleqyeT NMpPOW3BOAWTH Ha JeHCTBHE
pacyeTHBIX CTaTUCTHYECKUX HAarpy3oK B cooTBeTcTBHHU ¢ TpeboBanmsmu CHull 2.02.03-
85.

ITpu 3TOM pacdeTHble CONPOTHUBIICHHUS TPYHTOB OCHOBAaHMS Ha OOKOBOW MOBEPXHOCTH
CBai M MO WX HIKHUM KOHIIOM JOJDKHBI OBITh JIOTIOJHHUTENHHO YMHOXEHBI Ha
KO(Q(UIHMEHTBl yCIOBHH pPabOThl TIPyHTa OCHOBAHMS COOTBETCTBEHHO)r U Veprs



MpUBEJCHHBIE B Ta0J. 5, a UX CyMMa i BHCAYMX CBail - Ha K03()(UIMEHT ycIoBUI
paboTHl ¥,,, 3HAYCHUS KOTOPOTO TIpuBeneHHI B Tabn. 3. s cBaif-ctoek ko3dduiuenty,,
MIPUHUMAETCS paBHBIM 1.

Tabmuma 5
KoadduuueHts! ycioBuii paboTsl rpyHTOB
I'pynTsI OCHOBAaHMUs
Ha 60KOBOM II0/{ HIDKHUM KOHI[OM
TIOBEPXHOCTH CBAU )p £ CBau )cp R
a) Ilecku peixible J1I000W KPYIHOCTH U 0,6 (0,75) -

BIQKHOCTH; MEIKHE U IbLUIeBaThIe
BOJIOHACHIIEHHBIE JII000I! INIOTHOCTH;
[BUICBATO-TIIMHACTBIE  TPYHTBI  C
rokasatenem tekydectu 1;>0,6

6) Ileckum mbUIEBATBIE, MEIKUE U 0,75 (0,85) 0,75 (0,85)
cpenHel KpYMHOCTH CpegHed IUIOT-
HOCTH JIO0OH BJIAKHOCTH, KpOMe
YKa3aHHBIX B II03. «a»; IBUIEBATO-
TTIMHHUCTBIE TPYHTHI C IIOKa3areieM
texydectn 0,25 <7, <0,6

Jlpyrue Bujbl IpYHTOB 1 () 1(1)

lpumeuanus: 1. B ckoOkax yka3aHHbI 3HaueHHs KOIPQUIMEHTOB s CBAMHBIX
(YHIaMEHTOB C IIPOMEXKYTOYHOHU MOTYIIKOM.

2. Ilpn npuMEHEHHUH CBai B IPOCA/I0YHBIX TPYHTAX 3HAYEHUS KOIYPYUUMEHTOB Yy r U Yep R
HNPUHUMAIOTCS KaK Ul IbUICBATO-IIMHUCTBIX TPYHTOB C IOKA3aTelIeM TEKy4eCTH, PaBHBIM
3HAYEHMIO, TIPU KOTOPOM B cooTBeTcTBHM ¢ ykazanusimu CHull 2.02.03-85 onpenensrorcs
pacueTHbIe CONPOTUBIICHHS IPYHTA O/ HYDKHIM TOPLOM ¥ Ha O0KOBOI HOBEPXHOCTH CBaH.

B cnyuyae ompeneneHus Hecymieil CIIOCOOHOCTH cBalf IO pe3ysIbTaTaM IOJIEBBIX
HCHBITaHUH BMECTO KO3()OHIMEHTOB ), M ¥ g BBOAUTCS KOIQPULUMEHT yCIOBUH pabOTEI
IPYHTOB OCHOBAHHMS J,,, ONpeNelseMblii Kak OTHOIUEHHE Hecylled CIOCOOHOCTH CBaH,
ONpE/IENEHHBIM PACYETHBIM CHOCOOOM C y4eTOM KO3()OHUHMEHTOB J,,r M Jypr, K TOH XKe
HeCymIel criocoOHOCTH 0e3 ydera 3TuX Ko3(pPHUIneHTOoB.

B cmywae ommpaHus cBaifi Ha TPYHTHI, yKa3aHHBIE B I103. «a» Tabl. 5, Hecymyro
CIOCOOHOCTH CBall ceqyeT ONpeeNsaTh [0 Pe3yJIbTaTaM MOJIEBbIX HUCIIBITAHUI JUINTEIBHO
JEUCTBYIOIIUMH JUHAMHUYECKMMHU Harpy3kamu. [Ipm OTCyTCTBMM TakuX JaHHBIX HpHU
COOTBETCTBYIOIIEM O0OCHOBAHHUHM JIOIYCKAeTCsl ONPENeNATh HECYILyI0 CIIOCOOHOCTD CBaif
TI0 pe3yJIbTaTaM TOJIEBBIX UCTIBITAaHUH B COOTBETCTBUH ¢ TpeboBanmsmMu CHull 2.02.03-85
C BBEJICHHEM BMECTO KO PULIEHTOB J,, 71U Jp g KO GuIMEnTa §,=0,25.

1.35. TIlpu ycrpoiictBe cBaliHBIX (YHIAMEHTOB 3aHUH M  COOPYKCHHUH,
PACIONOKEHHBIX BOMM3K (DyHIAMEHTOB MalllMH C JUHAMWYECKHMH Harpy3KaMH, HecyIas
CIIOCOOHOCTH CBail ompezessieTcst B cooTBeTcTBUM ¢ TpeboBanmsimu CHull 2.02.03-85 ¢
y4eTOM JIOTIONHUTENLHOTO KO3 HIMEHTa YCIOBHIA pabOThl TPYHTOB OCHOBAHHMS }, (MIIH
Yeps ¥ Yep.r), SHAUEHHS KOTOPBIX ONPENETIAIOTCA B COOTBETCTBUH C II. 1.34. Pasmepsl 30HbI,
Il KOTOPOH y4yWTBIBaeTCA YKa3aHHbIH Kod(pQuUUMEHT, cregyeT NpUHUMATh B
COOTBETCTBHUH C yKa3aHUAMH II. 1.32.

1.36. Pacuer konebanuii cBaitHbIX (pyHIAMEHTOB MAIIUH CJIEIYET MPOU3BOHUTH 110 TEM
xe Gopmynam, 9To U A1 PYHIAMEHTOB Ha €CTECTBEHHOM OCHOBAHHH, HO IIPH BBEACHHU
BMECTO 3HAYEHHUI Macchl, MOMEHTOB MHEPLHUU MACCHI U KecTKocTel m, 0, Op, 0, K. K,
K, K, COOTBETCTBYIOIINX UM MPHUBEAECHHBIX 3HAUYCHUH Myed, Opreds Opo reds Oyred, K red, K reds

Ky rea Ky rea, oTpenensemsiii mo hopmynam (21)-(36).
Jlnist BepTHKANBHBIX KOJIeOaHUil CBaHBIX (DyHIaMEHTOB
« N N
mz,red :mr+ﬁzzmipzmi,o; (21)
i=1 i=l
K: red
cred = —l (22)
1+ zred®0
NE, A,
. — pth(Bl) +
roe Kz,red =NEbApﬁ%' (23)

B +ath(fl)’



a= 5
Eb
k
ky 1*
Cp,m - 4 ﬂz =
/ o

B dbopmynax (21)-(23):

m, - ob1IIas Macca POCTBEPKA ¢ YCTAHOBJICHHOMN HA HEM MAIIMHOM, T(Tc-¢*/M);

m, , - Macca 4acTH i-i cBau, 3ariryOJIeHHOH B IPyHT, T(Tc~c2/M);

M, ;- Macca 4acTH i-i CBaH BBIIIE TIOBEPXHOCTH IPYHTa, T(TC-C*/M);

N - gncio cBaii;
E}, - MOZIyJIb YIIPYrOCTH MaTepuana csaii kIla (tc-/m’);
! - riryOuHa OTPY’>KEHHs CBau B TPYHT, M;
I, - paccTosiHAEe OT IOAOIIBBI POCTBEPKA JI0 MOBEPXHOCTH TPYHTA, M; JUISI HU3KOTO
poctsepka [,=0;

A, - nnomaam nonepeyHoro CeYeHus cBau, M

U - IEpUMETP TONEPEYHOTO CEYCHUS CBaH, M;

C : - KO3(QQUIMEHT YyNpyroro paBHOMEPHOTO CXKaTHs TIPYHTa Ha YPOBHE HIDKHHX
KOHIIOB cBait,kH/M(Tc/M’), ompenensemsiii mo Gopmyiie (4), B KOTOPO ILIOMIAb
MOJOMIBEl  (pyHIaMeHTa A TNpUHUMAEeTCs paBHOW IUIOMIAAM HAMOOJIBLIETO
TIOTIEPEYHOT0 CEUYEHHs] HIDKHEro KOHIA CBau, a 3HaueHHe KodpduuuenTa b, s
3a0HMBHBIX CBail y/IBaMBaeTCS;

kK - K03DUIHMEHT, NMPUHUMAEMbIi PABHBIM U CBaif : 2 - Ui CIUIOMIHBIX
KeNe300€TOHHBIX; 2,5 - JJIs1 TOJIBIX JKeJIe300€TOHHBIX; 3,5 - ISl IePEBIHHbIX;

Cpx - YIEIBHOE YIPYToe COMPOTUBIIEHHE TPyHTa HA OOKOBOI MOBEPXHOCTH CBaM B k-M
CJIoe MPUHUMAEMOe 110 Tabi. 6 u 7,

¢, - K03 durment, npuruMaemsiii pasabiM 10000 kH/M® (1000 tc/m);

k; m ki - HOMEp clos TPYHTa, OTCUMTBHIBAEMBI OT MOBEPXHOCTH TPYHTa 0 TIyOHHBI,
paBHoii cootercTBerHo [ u [ = 0,2 [1+4th(10/1)]1;
Iy - TommuHA k-TO CTI0S TPYHTA;
th - TaHreHc runepOOTNIECKU.

Ipumeuanue. [Ipu yMeHbLIEHHMM pAcCTOSHUS MEXAY cBasMu OoT S5d 1o 2d 3HaueHue K.,.q cnemyer
YMEHbIIATh B JIBa pa3a (Uis IPOMEKYTOYHBIX PACCTOSHUM ONPENeNsTh HHTEPIIOJSALUECH).

Tabnuia 6

TlokazaTenp TeKyyecTH NbUIEBATO- VY ensHOE CONPOTHBIICHHE Cp, kH/M? (Te/m?)
[JIMHUCTBIX TPYHTOB /)

0,75<L,<1 1,5-10%-0,5-10*(1500-500)
0,5<1,<0,75 3-10%*1,5-10*(3000-1500)
0,25<7,<0,5 4,5-10*-3-10%(4500-3000)
0</,<0,25 6-10"-4,5-10*(6000-4500)

IMpumeyanus: 1. {1 NpoMeKyTOYHBIX 3HAYeHWH [, 3HAU€HHUE C, ONPEJENAETCS HMHTEp-
MOJISILIUEH.

2. Jlng mpocafioYHBIX TPYHTOB 3HAYEHHS YAEJIBHOTO YIPYTOTO CONPOTUBICHHUS C, CIELyeT
ONMpeAeNATh KaK JUId IbUIEBATO-TJIMHUCTBIX TPYHTOB C IIOKa3aTeNsIMU TEKydecTd [,
COOTBETCTBYIOIMM HPHUPOJAHOW BJIAKHOCTH HIM C Y4YETOM BO3MOXKHOI'O 3aMauyMBaHUS B
cootBeTcTBUH ¢ TpeboBanusivu CHull 2.02.03-85.

JI1s TOpH30HTANBHBIX KOJIeOaHui cBalfHBIX (PyHIaMEHTOB

o N N
My req = My + ﬂx .glmi,P +.§1mi,0; @4
i= i=

Ta6muia 7

VY nenbHOE YIPyroe COMpOTHBICHHE

[Tecku ¢, KH/M' (tc/M?),rpyHTOB pasiimuHOil BIaKHOCTH
BOJIOHACHIIICHHBIX BITQKHBIX MAJIOBJIAKHBI
X

CpenHeit KpyInmHOCTH:



PBIXJIBIE 1,5-10*(1500) 2-10*(2000) 3-10*(3000)

CpeJiHeil IVIOTHOCTH 3-10*(3000) 4-10*(4000) 5-10%(5000)
Menxkue:

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

CcpeJiHeil INIOTHOCTH 2:10*(2000) 3-10*(3000) 4.10%(4000)
IIbineBatble:

PhIXIIbIE 0,5-10*(500) 1-10*(1000) 1,5-10%(1500)
cpesHeii MI0THOCTH 1-10%(1000) 1,5-10%(1500) 2,5-10%(2500)
IIpumeuanue. YenbHOE ynpyroe CONpoTHUBICHHE Ul IUIOTHBIX IECUAHBIX IPYHTOB CIIELyeT
npuHEMaTh Ha 50% BbIIE, YeM HauOONbllee W3 3HAYCHWIl ¢, yKa3aHHBIX B Tabm. 7 s

JIAaHHOI'O BUJIA I'PYHTA.

*

B. =0.254.; (25)

-3
Na "E 1
x,red = >

p

(26)

rae / - MOMEHT MHEPLUH TUIOUIAAH [ONEPEYHOTO CEYEHUs CBaH, M4;
a - ko3durment ynpyroii gedopMalu CUCTEMBbI «CBas-TPYHT, ONPEACISIEMbIil 10
thopmyme

a=2a_, 7)

€

3gech . - Kod(pduumeHnT aedopManuy, OIpEeeNsieMbli B COOTBETCTBUM C

ykazaausimu CHull 2.02.03-85 mpu ,=3.
Jlnd cBaii,3amemMiIeHHbIX B POCTBEPK,

_ —\2 (ZO&)S
p=A +2B,17+C, (&) +—2—. (28)
3
I[J'IH CBaﬁ, 3alIEMJICHHBIX B POCTBEPK,

ped, +ﬁ{zsa[ﬂaa>2 -8, ]+

—\3
N () C+ la
3 4

(29)

B dopmynax (28), (29):
A,, B,, C, - KOOpPHUIUEHTHI, 3aBUCSIINE OT MPUBEISHHOHN TITyOHHBI IOTPY>KEHHS CBaH

| =@l wm ycrnoBuii onmpaHus ee HIDKHETO KOHIA (ompenelstorcs mo ykasanumsm CHull
2.02.03-85).
J1ist ropr30HTANIbHO-BpAIlATENNbHbIX KoJieOaHuii cBait hyHIaMeHTOB

Mg red = Myyreds (3 0)
* N P N 2
Htp,red :erp,r+ﬂz l;lmi’prh’i + za mi,orh,i; (3 1)
2.
Hwo,red = etp,red + h2 m,., (32)
Kz red N 2
Kgo,red = N Erh,i (33)

B dbopmymnax (31)-(33):

6,,» - MOMEHT HHEPIMH MAcChl POCTBEPKA M MAIIMHBI OTHOCHTENBHO TOPH3OHTAIBHOM
ocH, TpOXoAsmield dYepe3 WX OOMMH HEHTP TSDKECTH MEepHEeHIUKYJISIPHO
IIIOCKOCTH Konebauuii, T-M*(Tc-M-¢’);

h, - paccTosHHE OT LIEHTPA TSHKECTH MacChl 71, 10 MOJIOIIBEI POCTBEPKA, M;



7pi - PAcCTOSIHHE OT OCH I-d cBau JO TOPHU3OHTAJIbHOM OCH, MPOXOIUIEil depes
LEHTP TSHKECTH TMOJOMIBBI  (YHIAMEHTa MEPHEHIUKYIAPHO IUIOCKOCTH
KosieOaHuH.
Jlnst BpamarenbHbIX KojiebaHuil cBaifHOrO (yHIaMEHTa OTHOCHTENILHO BEPTUKAILHOMN
ocu

My, red = My red; (34)
« N 2 2
leed = HIN + B, Zlml.?prv,l. + .Zlmi,orv,i’ (35)
i= i=
K N
x,red 2
Kl//,red = N 1rv,1" (36)
i=

B dbopmynax (35), (36):
6,,, - MOMEHT MHEPIUM MACChl POCTBEPKA M MAIIHHBI OTHOCHTENBHO BEPTHKAIBHOM
OCH, IPOXOSIIEH Yepe3 LEHTP TAKECTH POCTBEPKA, T'MZ(TC'M'CZ);
7y - PAcCTOSHUE OT OCH - CBau 10 BEPTUKAJIBHOM OCH, IPOXOIALIECH Yepe3 LEHTP
TSHKECTH POCTBEPKA, M.

1.37. OrHocurensHoe paemndupoBaHue s CBaWHBIX (YHAAMEHTOB CJEIyeT
ompeneniaTh, KaK MpaBWiIo, WO pe3yiabTataM ucnbiTanui. Ilpu  oTcyTcTBHUM
SKCIIEPUMEHTAIBHBIX JaHHBIX OTHOCHUTENIbHOE AeMIipupoBaHue &, MpH BEPTHKAIBHBIX
KoJeOaHHUsAX CBaiHBIX (yHJAMEHTOB JOMYyCKaeTcsi NpUHUMATh paBHbiM 0,2 s
yCTaHOBMBIIMXCA Konebanuit u 0,5 1Isl HeyCTaHOBUBLINXCS Konebanuil. 3navenns & , &,
&, onpenensrores no popmynam (15)-(17).

OCOBEHHOCTH ITPOEKTUPOBAHNA ®YHIAMEHTOB MAIIINH HA
BEYHOMEP3JIbIX TPYHTAX

1.38. ®yHmamMeHTH MamIMH C JHHAMHYECKHMH Harpy3KamH, BO3BOAMMBIE Ha
BEYHOMEP3JIbIX IPYHTaX, ClefyeT IIPOSKTUPOBATh B COOTBETCTBHH ¢ TpeboBaHusMu CHull
II-18-76 1 nonoMHUTENLHBIME TPEOOBAHUAMH, U3TOKEHHBIMU B Til. 1.39-1.43.

Hecymyro ciocoOHOCTE OCHOBaHMH (PyHAaMEHTOB MalliH Ha BEYHOMEP3JIbIX IPYHTAX,
UCIIONB3YEMbIX B KayeCTBE OCHOBAHMH IO NPHHIMIY I, cieqyeT ompenensiTh ¢ y4eToM
JIOTIOTHUTETHHOTO KO3 (HUIMEHTA YCIOBHHA PaOOTHI ¥, IPUHAMAEMOTO 110 Ta0I. 8.

Ta6numa 8
Koo durment uenomp3opanust MAMH BO | KosdydmnenT yoroBrit paboTsr 0CHOBAHIA Yes
BpeMeHH U3 BEYHOMEP3JIBIX [PYHTOB, UCIIONB3YEMBIX 110
npuHIUIy [
Mesnee 0,5 0,8
Or 0,5 10 0,7 0,7
CB.0,7 0,5

1.40. CpemHee cTaTHCTHUECKOE MaBJIEHHE p TOA MONOWIBOW (yHIAMeHTa Ha
€CTECTBEHHOM OCHOBAaHUM U HECYIIYIO CIIOCOOHOCTH OCHOBaHHH CBailHBIX (pyHIaMEHTOB
MallH C JUHAMHYECKHMH Harpy3kaMd Ha BEYHOMED3JBIX I'PYHTaX, HCIOIb3YEMbIX II0
npuniuny II, ciaemyer ompenensTe coriaacHO TpeOOBaHMAM COOTBETCTBEHHO mil. 1.21. u
1.34.

1.41. Pacyer BepTUKANbHBIX U TOPU3OHTAIBHBIX KOJEOAHMH MACCHBHBIX U CTEHYATBIX
(yHIaMEHTOB M BEPTUKAIBHBIX KoJIeOaHMH paMHBIX (DyHIaMEHTOB Ha €CTECTBEHHOM
OCHOBaHMH, a TaK)X€ BEPTHKAIbHBIX KoJieOaHMW CBallHBIX (DYHIAMEHTOB VIS MAallHMH C
BPAIIAIOIIMMKCS YacTSIMH, C KPHBOILUITHO-IIATYHHBIMH MEXaHHW3MaMH, IPOOHJIBHBIX U
MEIBHUYHBIX YCTAHOBOK, BO3BOAMMBIX Ha TBEPAOMEP3IBIX I'PYHTAX, HCIOIb3YEMBIX II0
NpUHLUIY I, TPOM3BOANTE HE ClleAyeT.

Pacuer ropu3oHTaNbHBIX KOJ€0aHUH paMHBIX (DYHAAMEHTOB yKa3aHHBIX THIIOB MAIllUH
B OTUX YCJIOBHSX CJEIyeT MPOHM3BOJAUTH B COOTBETCTBUM C YKa3aHHSIMHU 00s3aTENbHBIX
npunoxenuit 1 u 3.

1.42. Pacuer BepTHUKaIBHBIX KOIeOaHUH (hyHAaMEHTOB (B TOM YHCIIE CBAalHbIX) MAIIMH
C UMITYJIbCHBIMHM Harpy3kaMi B TBEPJIOMEP3JIbIX IPYHTAX, UCIIOJIb3yEMBIX 110 MpHHIMITY I,
a Takke (DyHIAMEHTOB MAIlMH BCEX THIIOB B IUIACTHMYHOMEP3JIBIX3 I'PYHTax CIeIyeT
NPOM3BOJIUTh Kak Ha HEMEp3JIbIX TPyHTaX B COOTBETCTBUM C TpeOOBAaHUSIMHU,



W3JI0OKEHHBIMH B COOTBETCTBYIOLIMX pasleniax I PasHBIX THIIOB MAIWH; IPH 3TOM
K03(h(DUIMEHTHI J)KECTKOCTH OCHOBAHUM (D)YHAAMEHTOB CIEAYyeT ONPEACISATh 10 JaHHBIM
PE3yJIbTATOB MOJIEBBIX UCIIBITAHUN TPYHTOB.

1.43. Pacuer aMIUIMTYZ TOPU30OHTAIIBHBIX KOJIEOaHUH CBaWHBIX (DYHAaMEHTOB MAalIHH C
NEPUOANYECKUMHA M CIy4YallHBIMM JUHAMHYECKMMH HAarpy3kamMH, BO3BOJMMBIX Ha
TBEPAOMEP3JIBIX TPyHTaX, HMCHONB3YEMBIX IO NPHHLMIY [, ciexyeT Npou3BOAWTH B
COOTBETCTBHUHM C YKa3aHMsIMH o00s3arenbHbiXx npwiokennit 1 wu 3. Ilpu  atom
K03 QULHEHTEI )KECTKOCTH KOHCTPYKIMH (yHAaMeHTa S, u S, CleayeT ONpeaemaTh 10
thopmymam:

N
S, =285 37)
i-1

S =38 (38)
1

B dopmynax (37), (38):

Sl - KOI(bUUMEHT KECTKOCTH i-ii CBAll C JKECTKON 3a[elKOH B POCTBEPK 6
TOPU30HTAILHOM HampasieHuu, KH/m (Tc/m), S‘,- =12 Ein/l3d;

I; - MOMEHT MHEPIIHH TIIOMIA/IN TIONEPEYHOT0 CeUCHHUS i-ii CBAH, M';

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

H - Bennunna, n3menstomasics B npeaenax 0 < H < H,, npuauMaemas s Hauboliee

HEeOJIaronpusATHOTO CIIyYas IpU pacdeTe Ha KojleOaHus;

l,tH, - COOTBETCTBEHHO pACCTOSHHE OT HIDKHEH TpaHW IUIMTH (yHAAMEHTa M0
MOBEPXHOCTH TPYHTa, M, W TOJIIMHA CE30HHO OTTAMBAIOIIECTO CIOS, M,
onpenersieMasi B coorBeTcTBuu ¢ ykaszamsivu CHull I11-18-76;

d - ImaMeTp WIM CTOpPOHA TIONMEPEYHOTO CEYCHHs CBaWl B HANpPaBIICHHH EHCTBUSA

JTUHAMUYECKON HAarpy3KH, M;
7, - PACCTOSHHE OT LIEHTPA TSKECTH POCTBEPKA 10 OCH -1 CBau, M.

1.44. Pacuer konebaHuii (yHIAMEHTOB MAIIMH, BO3BOJUMBIX Ha BEYHOMEP3IBIX
TPYHTaX, WCHOJB3YyeMBIX MO mpuHOWIy II, ciemyeT BBIMOMHATH KaK Ha HEMEP3JIBIX
TPYHTaX B COOTBETCTBHH C TPeOOBAHUSIMH, U3IOKEHHBIMHU B pa3feNiaX sl Pa3HBIX THUIIOB
MaIlyH.

2. DYHIAMEHTHBI MAIIIUH C BPAITAIOIIUMHUCA YACTAMHA

2.1. TpeOoBaHUs HACTOSILEr0 pas3jieia pacHpPOCTPAHAIOTCS Ha IMPOEKTUPOBAHUE
(yHaaMeHTOB TypOOMaiinH (PHEPreTH4ecKux, HedTe- U  Tra3onepeKavynBarolX
TypboarperaToB ~ MOIIHOCTBIO [0 100  TeIC. KBT, TypOOKOMIpECCOPOB,
TypOOBO3IyXOIyBOK, TypOOHACOCOB), JJIEKTPHUYECKUX MAIIMH (MOTOpP-TEHEPAaTOpPOB H
CHUHXPOHHBIX KOMIICHCATOPOB), LEHTPU(YT, IIEHTPOOEKHBIX HACOCOB, JBHIMOCOCOB,
BEHTHJISITOPOB M TOMY ITOAOOHBIX MAIIHH.

2.2. B coctaB WCXONHBIX IAHHBIX [UIS MPOCKTHPOBAaHUS (YHIAMEHTOB MAIIWH,
yKa3aHHBIX B 1. 2.1, KpoMe MaTepHuajoB, IEPEUNCIICHHBIX B 1. 1.1, TOKHBI BXOAWTE!

JTAaHHBIE O 3HAYEHHUSIX Harpy30K OT MOMEHTa KOPOTKOTO 3aMbBIKaHHS TeHepaTtopa M OT
TATH BaKyyMa B KOHJEHCAaTOpe, KOOPAMHATHl TOYEK HX MPHIOKEHHS W pa3Mepsl
TUTOIIAOK TepeIadr dTHX Harpy30K; JaHHBIE O Harpy3KaxX, BO3HUKAIOIINX TP TETJIOBBIX
nedopManugx MallnH;

CXEMBI PACIIONIOKEHHUS W HAarpy3KH OT BCIIOMOTATEIBFHOTO O0OpYHOBaHHS (Macio- U
BO3AYXOOXJIQAUTENEH, MACIIHBIX 0aKOB, HACOCOB, TYPOOIIPOBOIOB | Jp.);

CXEeMBI TUIONIA/IOK, OMHUPAIONIMXCS Ha (QyHAaMEHT, W JaHHbBIE O HOPMATHUBHBIX
3HAYCHUSAX HATPY30K OT HUX;

JTAaHHBIE JJIS OTIPENIEICHUs] MOHTaKHBIX HArpy30K, pa3Mepsl IUIOMAI0K Iepelaqn dTHX
Harpy3oK.

[Tpumevanue. [Ipu nmpoexTupoBaHHU (GyHAAMEHTOB TypOoarperatoB MOLIHOCTBIO 25 Thic. KBT u Gonee

IIoKa3aTean q)HSHKO-MCXﬁHI/I‘IeCKI/IX CBOMCTB TPYHTOB OOJDKHBI OIPEACIIATHCA HAa OCHOBE HEIIOCPEACTBCHHBIX
WCTIBITAHHUH B TTOJICBBIX WU J'Ia60paTOpHI)IX YCiI0BUsIX.

2.3. dyHAaaMeHThl MallMH C BPAUIAIOMIMMHCS YacTSMH CJEIYeT HPOEKTHPOBAThH
paMHBIMH, CTEHYATHIMU, MACCUBHBIMU HJIH OOJIErYeHHBIMH.

ITpu BBIOOpPE KOHCTPYKTHBHOM CXeMbl (yHAaMEHTa CIeIyeT PYKOBOJCTBOBATHCS
TpeOoBaHusAMH, coaepkammmucss B mm. 1.11-1.13; mpm sToM ciemyeT coOmonaTh



CUMMETPHIO (PYyHIAaMEHTa OTHOCHTEIHFHO BEPTUKAIBHON IUIOCKOCTH, HMPOXOAALICH depe3
OCb BaJla MaIlIMHBL.

CreHuatsle pyHIaMEHTHI CIIEAYET IPOEKTHPOBATh MPEUMYIIIECTBEHHO C ITOTIEPEYHBIMU
CTEHaMH, PACIIOI0KEHHBIMH T10]] MTOAINITHUKAMH MAIHHBI.

2.4. lenTpoOexHBIE HACOCHI, arperupyeMble Ha 3aBOJE-W3TOTOBHTENE MPHU MOMOIIU
JKEJIE300€TOHHBIX OMOPHBIX IUIUT C AIEKTPOJBUTATENISIMH HIIH JABUTATEISIMA BHYTPEHHETO
cropanusi mortiHocThio 10 400 kBrt, momyckaercs ycranasiuBaTh 0e3 (yHIaMeHTa Ha
MOJCTUIAIOIIMK clIo moia. J[is arperatoB ¢ JIBUTATeNsIMH MOIIHOCTHIO 10 50 kBT
JKeJIe300€TOHHBIE OMOPHBIE IUINTHI YCTaHABIMBAIOTCS HA IMOJACTHIAIOIINI cJI0i mona 6e3
CHELUaJIbHOTO 3aKPEIUICHHUs Ha IOJUIMBKY M3 IECYaHO-LEMEHTHOTO PacTBOpa TOJIIMHON
30-50 MMm. [Ing arperaToB C [BUTaTeNssMH MOIIHOCThIO cBbime 50 kBT kpemsenue
JKEJIe300€TOHHOM  OMOpPHOM  IUIMTBI K  NOACTHIAIONIEMY CJIOI0  TI0Ja  JIOJDKHO
OCYIIECTBISITHCS (PYHIAMEHTHBIMU OOJITaAMH.

2.5. ®yHnaMeHTsl TypOoarperatoB MOIIHOCThIO 25 ThIc. KBT U Oonee He momyckaercs
ONUpaTh HAa IECKH PBIXJbIe JIO00H KPYIHOCTH W BIIQXHOCTH, MEJKHE M IIbLIeBaThbIe
BOJIOHACHIIIIEHHbIE JII000H IUIOTHOCTH, INBUIEBATO-TIMHUCTBIE TPYHTHI C IIOKa3aTesieM
tekyuectr I; > 0,6, a Takke Ha TPyHTB ¢ Moayiem aedopmaruu meree 10 MIla (100
KIC/CM?) 1 TPYHTBI, TIOJBEPKCHHBIEC B BOIOHACHIIIEHHOM cocTosiamn cyddosum. Jlns cBaii,
OIUPAIOIIMXCS HA YKa3aHHBIE BBIILIE TPYHTBI, HECYILYIO CIIOCOOHOCTD CIIEAYET ONPEILNSATh
10 pe3yJbTaTaM IOJIEBBIX HCIBITAaHUH JUIUTENBHO JEHCTBYIOIIMMH JTUHAMHYECKHUMHU
Harpy3KkamH.

2.6. Ha HwKHME TUIMTHI (WIIX POCTBEPKH) PaMHBIX (hYHIaMEHTOB MAalllMH, YKa3aHHBIX B
m. 2.1, mormyckaercsi onupaTh CTOMKH IUIOMIAA0K OOCITY)KMBAaHHMS MallMH W TEPEKPhITUS
Ha/l IOABAJIOM.

B cmyuae ycTpoiicTBa monm BceM MAIIMHHBIM 3ajoM 0Ommerd (QpyHZaMEHTHOW ILTUTHI
JIOITYCKAaeTCs] HETIOCPEICTBEHHO HA 3TOH IUINTE BO3BOANTH (DyHIAMEHTHI MAIIHH.

OJeMEeHTBl BEPXHEr0 CTpOeHHs (YHAAMEHTOB HE JOIMYCKAeTCs CBA3BIBATH C
3JIEMEHTaMU M KOHCTPYKLUSIMHU 3/1aHHS.

[Ipumevanre. B BHIe HCKIIOUEHHUs HA SJIEMEHTHI BEPXHEro CTPOCHHS (yHIAMEHTOB MAIIMH JOITyCKaeTCs
onuparh BKJIAJHBIE YYacCTKU IEPEKpbITHs. B 3ToM ciydae moj omopamu OanoK MEpeKphITHS HEOOXOIUMO
IpeyCMaTpUBaTh U30IUPYIOUIYI0 IPOKIAIKY, HAIpUMep, U3 (GTOPOIIAcTa WM JPYTUX MOJOOHBIX MaTEpHAIIOB.

Takue npoknajgky ciemyeT MpelycMaTpuBaTh TaKHME IIOJ] OHOPaMH NEPEKPhITHH U IJIOLIaZ0K OOCTYKHBaHUS,
YCTaHOBJICHHBIX Ha CTOMKax, ONEPTHIX Ha HIKHUE IUIHTHI (POcTBEepKa) (pyHIaMEHTOB MalllH.

2.7.HopMaTuBHBIE TUHAMUYECKHE HATPYy3KH (BEpTUKAJbHBIC F,, W TOPU30HTAJIHHEIE
F.;), kH (Tc), OT MammH ¢ BpamalOMIUMUCS YacTAMH CJIeIyeT MPUHUMAThH IO JaHHBIM
3aaHusI Ha MPOSKTHUPOBAHUE, a TIPH OTCYTCTBHH ATHX JAHHBIX JIOIYCKAeTCs MPUHUMATH
paBHBIMHU:
S
Ez,v = Ez,h = /J.ZIGi’ (39)
i
rae | - KoopPUIueHT mponopuUHOHAIHHOCTH, YCTAHABIMBAEMBIH 110 Tabi. 9;
S - YHCII0 POTOPOB;
G; - Bec Kaxaoro poropa Mammsasl, KH (Tc).

Tabnwma 9
Koadduuuenr
Manmss! IPOIOPIHNOHAIBHOCTH [
TypbomarinHbl 0,2
OneKTpuuecKHe MalluHbI C YaCTOTOH BPAICHUS
n,, 06/MUH:
menee 500 0,1
ot 500 go 750 0,1-0,15
ot 750 o 1500 0,15-0,2
cBbitie 1500 0,2
2
Henrpudyru (d - nmamerp poropa, M) " d
1000
IlenTpobeskHbIe HACOCHI 0,15
2
n
JIBIMOCOCHI 1 BEHTUIISITOPBI 0,8 a R
1000
HO He MeHee (0,2




2.8. JluHamMuueckue Harpy3kd OT MalldH, COOTBETCTBYIOLIME MAKCHMAaJIbHOMY
JMHAMHUYECKOMY BO3JCHCTBHIO MallMHBl Ha (yHAAMEHT, CcJeayeT NpHHHMATh
COCPEIOTOYCHHBIMH M NIPHIIOKEHHBIMH K 3JIEMEHTaM, OAICPKHBAFOLIMM MOALIAITHUKH (K
puremnsaM, 6ankaMm) Ha ypOBHE OCEH 3THUX DIIEMEHTOB.

2.9. Jna ¢yHIaMEHTOB TypOOMAIIMH pacyeTHYI0 IHHAMHYECKYI0 HArpy3Ky B
NPOAOJIBHOM T'OPH30HTAILHOM HAINPaBJICHUH CJIEAyeT NPUHUMATb paBHOH 0,5 3HaueHUS
TOM K€ HAarpy3Kd B MONIEPEYHOM TOPHU30HTAILHOM HAIPABICHUH; Ul OCTAJIbHBIX MallHH
C BPAIIAIOLIMMHUCS YaCTAMH IPOAOJBHYIO HATPY3KY ClIeAyeT NPUHUMATh PAaBHOW HYJIIO.

2.10. HopmartuBHBIE Harpy3kd Ha (pyHZaMEHTH TypOOMAIHWH, COOTBETCTBYIOIIHE
MOMEHTY KOPOTKOT'O 3aMbIKaHusl M, s, KH-M (Tc-M), M TSATH BaKyyMa B KOHICHCATOPE NPH
rHOKOM TIPUCOEIUHEHNH KOoHzeHcaTopa F), .., KH (T¢), cienyer npuHUMATh 10 3aJaHUI0
Ha IIPOEKTUPOBAHKE MIIH OIIPEEISTh 10 opMynam:

N N

M, =975k | M, =0975—k_ | (40)
’ nl‘ | nr

Fy e =100a (F, . =10a) (41

B dopmynax (40), (41):
N - HOMUHaJIbHAs! MOITHOCTh 3JIEKTPUUECKOW MallIuHbl, KBT;
n, - 9acToTa BPAIICHUS MAIINHEI, KBT;
ki - XO3(pGHUUMEHT KpPaTHOCTH BpAalIalOUIEr0 MOMEHTAa NpU KOPOTKOM
3aMBIKaHUH, NPUHAMAEMBIA 10 3aJaHUI0 Ha MPOEKTUPOBAHHE; B Cllydae
OTCYTCTBHA B 3aJJaHUC Ha IPOCKTUPOBAHUC OOIYCKACTCA IMMPUHUMATDH

paBHbIM 10;
100 (10) - ycunmue Tsru BakyyMma Ha | M’ CedeHHs TpyOompoBoaa, kH/™M? (Te/MP);
o - TIUIOUIaJh MOMNEPEYHOro CEYEHHs COEJAMHHUTENIBHOM  TOpPJIOBHHBI

KOH/IGHCATOpa C TypOHHOM, M.

2.11.Ilpu ompeneneHUHN pacueTHBIX 3HAYCHHWH YCWIMH B 3JeMeHTaX (DyHIaMEHTOB
MaIllMH C BPAILAIOIIUMHUCS YacTMH B KaXK/I0€ OTIEIbHOE COYETAHHE CIIENyeT BKIIIOYATh
TOJBKO OJIHY M3 Harpy3oK, COOTBETCTBYIOIIUX JHHAMHYECKOMY BO3JCHCTBHIO MAIINHBI:
BCPTUKAJIIbHYIO CUJTY U MOMCHT B BepTHKaﬂbHOﬁ IJIOCKOCTU WJIN T'OPU3OHTAJIbHYIO CUITY U
COOTBETCTBYIOIIUEC €l MOMEHTEI B FOpI/I3OHT8J'II:HOI7[ )41 BepTHKaﬂbHOﬁ IIJIOCKOCTAX.

Harpyska oT Tru Bakyyma B KOHJICHCATOpPE YUUTHIBACTCS B COYETAHMAX HArpy30K Kak
JIMTENbHAs cTaTHYecKas ¢ Ko3(hQUIHEeHTOM HaIeKHOCTH 10 Harpy3ke %= 1,2.

CoueraHue B KOTOPOE BXOIUT MOMEHT KOPOTKOTO 3aMbIKaHUs M., ABJISIETCS OCOOBIM.

2.12. HopMaTHBHYI0O MOHT&)XKHYIO Harpy3Ky Ha BepXHEH IumTe (yHIaMeHTa cIeayeT
NPUHEMATB 110 3JaHHIO Ha IPOSKTHPOBaHKe, HO He MeHee 10 kH/M” (1 Tc/M?); ee cnemyer
YMHOXaTh Ha KO3(MQUIMEHT HAJeKHOCTH 1o Harpyske j=1,2 u xosbdunueHt
JUHAMUYHOCTH 77 = 1.

2.13. Pacuer koneOanuii (hyHIAMEHTOB BCEX BHUIOB MAIIHH C BPAIIAIOIIMMHUCST
YacTSIMM CBOJUTCSL K OINpEICICHUI0 MaKCUMaJbHOM aMIUTUTYIbl TOPU30HTAIBHBIX
(momepeyHbIX) KoneOaHMH BepXHEW IUIMTHI (Ul paMHBIX (PyHIAaMEHTOB) WM BEpXHEH
rpann ¢yHaameHTa (A7s MacCUBHBIX M CTEHYATHIX (YHIAMEHTOB); pacyeT ClexyeT
MPOU3BOJIUTH B COOTBETCTBUY C YKa3aHUAMH 0053aTEIBHOTO NPHUIIOKEHHS 1.

Pacuer aMmnTy s BepTHKaJIbHBIX KOJIEOaHHM, KaK IPaBUIIO, HE TIPOU3BOUTCSL.

2.14. Tlpm pacderax KoseOaHWI 3HAYCHHUS PACUCTHBHIX JWHAMHYECKHUX HArpy30K
CIIeZlyeT ONpEeneTsaTh B COOTBETCTBUH ¢ TpeboBaHmsMu mir. 1.23 u 2.7.

2.15. Jlns MacCUBHBIX M CTEHYATHIX ()YHAAMEHTOB MAIIMH C BPAINAIOIINMUCS YaCTIMH
¢ yacrorod Bpaumienust Oosee 1000 o00/MuH pacuer KosieOaHMH [OMYyCKaeTcsi He
MPOU3BOIUTH

2.16. Pacuer xoneGaHMII OMOPHOH IUIMTBI arperupyeMoro oOOPYIOBaHUS
MPOU3BOMUTCS Kak JUIsi MacCUBHBIX (yHmamentoB. Ilpu stomM B Maccy (yHIamMeHTa
CJIelyeT BKIIOYAaTh MacCy 00OPyIOBaHUs, OIOPHOM IUINTHI M Maccy MOJCTUIIAIOILETO CII0s
oJIa HETIOCPEICTBEHHO TIOJ IJIMTOW M B MPUMBIKAIOIIECH 30He Ha paccTosHud 0,5 M OT
rpaHel IUINTHI.

B cnyuae HeoOXOIMMOCTM OTrpaHMYEHHs PacHpOCTpaHEHUs] KoJeOaHWi  OT
000pyIOBaHUs, CMOHTUPOBAHHOTO HA JKEJIE300€TOHHBIX ONOPHBIX IUIUTaX, B
MOJICTHJIAIOIIEM CIIOE T10JIa CIIEAYET YCTpauBaTh CKBO3HOM IIOB.



2. DYHAAMEHTBI MAIIWH C KPUBOUIUITHO-ITATYHHBIMHA
MEXAHU3MAMHU

3.1. TpeOoBaHus HACTOSILEr0 pas3zieia pacHpOCTPAHAIOTCS Ha IPOEKTUPOBAHUE
(yHIAaMEHTOB ~ MamIMH C  KPUBOIIMIHO-IIATYHHBIMH ~ MEXaHM3MaMH, HMEONINX
HEYpPAaBHOBEIIEHHBIE CHJIBI M MOMEHTBH, B TOM YHCJIE JAW3EJTeH, IOPITHEBBIX
KOMIIPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECOMMWIBHBIX paM, JOKOMOOMIEH U T.1I.

3.2. B coctaB MCXOZHBIX IAHHBIX [UIS HPOEKTHPOBAaHUS (YHIAMEHTOB MAIWH,
yKa3aHHBIX B 1. 3.1, KpoMe MaTepruasoB, IePEUNCIICHHBIX B 1. 1.1, TOKHBI BXOAWTS:

3HAYCHHUS PaBHOACWCTBYIOIIMX HEYPABHOBEIICHHBIX (BO3MYIIAIOIINX) CHJI U
MOMEHTOB TMEpPBOl U BTOpPOM TapMOHUK OT BCEX YacTeil, MecTa NPWIOKEHUS CHI U
TUTOCKOCTH JICHCTBHS MOMEHTOB;

paccTosiHEEe OT OCH TJIaBHOTO Bajla MAaIIMHBI 10 BEpXHEl rpaHu pyHIaMeHTa.

3.3. q)yH[laMeHT])l MaluH C KPHUBOIIUIIHO-IMIATYHHBIMU MEXaHU3MaMH CJICAYCT
MIPOEKTHPOBATH MACCUBHBIMU WJIM CTCHYATHIMH, a B OTICIBHBIX CIIydasxX U MAIIdH C
BCPTUKAJIBHO PACIIOJOKCHHBIMU KPUBOMIUITHO-IIATYHHBIMH MEXaHU3MaMHU JOIYyCKaCTCs
TaK)Ke MpeyCMaTpyuBaTh YyCTPOUCTBO paMHbBIX (DYHIaMEHTOB.

3.4. Kowmmpeccopsl, arperupyemMple Ha 3aBOJE-H3TOTOBUTENEC TP  IOMOIIU
)Keﬂ6306eTOHH])IX OIOPHBIX IJIUT C JJICKTPOABUTATCIIAMA WIN ABUTATCIISIMA BHYTPEHHETO
cropanusi MouHocteio 10 400 kBt, nomyckaercsi ycraHaBinuBaTh 0e3 (hyHIaMEHTOB Ha
MOJACTHIIAIONIMH cliol mona. PacueT konebaHuil M KperyIeHUe KeJe300eTOHHOI OmopHOit
IUIMTHI K MOJCTHJIAIONIEMY CJIOIO I0JIa JIOJDKHBI OCYIIECTBISITHCS C y4ETOM TpeOOBaHMI
nm. 2.4 u 2.16.

3.5. Ha ¢dyHmamMeHTHI MamvH OITyCKaeTCs CBOOOTHO OMUPATh OTIENBHBIC TUIOMIAIKH
W CTOWKH, a TaKKe BKJIAJHBIC YYaCTKH IEPEKPHITUH MEXIy CMEXHBIMU (yHIaMEHTaMH,
HE COCIMHEHHBIEC ¢ KOHCTPYKIMSIMH 3JaHHUH.

ITpumevanue. Onupanue dJI€MEHTOB KOHCTPYKIMH 31aHUA Ha (yHIAMEHTHl MAlIUH JOIyCKaeTcs B BHAE
HCKIIIOYEHHUS IPH HAIMYHUY CIIEIUAIbHOTO 000CHOBAHUSL.

3.6. Pacuet npoYHOCTH 31€MEHTOB KOHCTPYKIMH (DyHIAMEHTOB CJIEIyeT IIPOU3BOINUTH
¢ yuerom TpeboBanmii . 1.22 u 1.23, npuuem B dopmyne (3) ciexyer npuHUMATh F), -
HOPMATHBHYIO JHHAMHYECKYIO HArpy3Ky, COOTBETCTBYIOLIYIO0 HauOOJbLICH aMIUIUTYyIe
NePBOH MJIM BTOPOM FapMOHUKH BO3MYIIAIOIIMX Harpy30K MalldHbI, YCTaHABIMBACMOW B
3aaHUU Ha IPOEKTHPOBAHHUE.

3.7. Tlpu onpeneneHny aMILIMTYZ KojieOaHuil (yHIaMEHTOB FrOPU30HTAIBHBIX MAIUH
pacdyeT OO0NYyCKAa€TCd OIpaHUYMBATH TOJIBKO BBIYUCICHUCM aMIUIMTY/IbI KOﬂe6aHHf/II B
HAllpaBlIeHUH, [apajuIeIbHOM CKOJBXEHHIO IIOpIIHEH, M He YYHUTHIBATh BIUSHUE
BEPTHKAJILHOM COCTABIIAIONIEH BO3MYIIAIOIINX CHIL.

IIpn pacuere ammuuryn KosebaHui  (YHAAMEHTOB BEPTUKAIBHBIX  MAIlUH
JIOIYCKaeTCsl:

pacyeT aMIUIMTY A TOPU3OHTAJIbHBIX KOﬂe6aHMf/II OIrpaHUYUTDH TOJILKO IJIs1 HAlIpaBJICHUA,
NEPHECHAUKYJIAPHOT'O INTaBHOMY Bajly MalllMHBI,

pacyeT aMIIUTy ] BEPTHUKAJIbHBIX KOHe6aHHl71 MMPOU3BOAUTH TOJIBKO C YYETOM BJIMSAHUA
BEPTHKAJILHOM COCTABIIAIONIEH BO3MYIIAIOIINX CHIL.

st hyHIaMEHTOB MaIlIMH C YTIJIOBBIM PacloIoKEHHEM IIMIMHAPOB pacyeT aMILIUTY ]
BBIHYXK/ICHHBIX KOJ€OaHWil clelyeT NPOU3BOJUTH C YYETOM KaK BEPTHUKAIBHOHM, TaKk U
TOPHU30OHTAJILHOM COCTaBIISIOIIEH BO3MYIIAIOIIMX CHJI M MOMEHTOB MalIMHBI IS
IUIOCKOCTH (pyHIaMeHTa, epIeHANKYIISIPHON IIABHOMY Bajly MallIdHbI.

3.8. Pacuer xonebGaHuii (GyHAaMEHTOB MallMH C KPHUBOLIMITHO-IIATYHHBIMH
MEXaHM3MaMH{ CJIEAYeT HPOU3BOAUTH B COOTBETCTBHM C YKa3aHUSIMH O0s3aTEIBHOTO
MPWIOKEHUS 1, IpuyeM 3HaueHUs] HOPMATHBHBIX BO3MYIIAIOLINX CUJI IEPBON MJIM BTOPOK
TapMOHHKH CJIEAyeT IPUHAMATH N0 3aJaHHI0 Ha IPOCKTHPOBAHHE.

3.9. B cnywae, ecau M3 JBYX TapMOHMK BO3MYILIAIONIIMX CHJI M MOMEHTOB OJHA
coctaBimsier MeHee 20% papyroil m ee vactota omimyaercs Oonee weM Ha 25% ot
COOCTBEHHOW 4YacTOTHl KojJeOaHWMH (QyHIaAMeHTa, TO TP pacuere aMILIUTY]
BBIHYX/ICHHBIX KOJICOAHWH €€ He yYUTHIBAIOT; B OCTAIBHBIX CIIydasX pacdeT aMILUIUTY[
ClieyeT NPOW3BOAMTH ISl KaXIOH M3 MEpBbIX IBYX I'APMOHHMK BO3MYIIAIONIMX CHI H
MoMeHTOB. IIpu 3TOM pacyeTHble 3HA4YCHWS aMIUIMTYZA KoyieGaHWil (yHmamMeHTa s
KQKIOH TapMOHUKH HE JOJDKHBI IPEBBILATh MPENeNbHO JOIMYCTUMBIX 3HAYCHHH,
MIPUBEICHHBIX B TA0I. 2.

3.10. dns BTOpOW TapMOHMKH BO3MYIIAIOIINX CHJI M MOMEHTOB 3HAYCHUS aMIUTUTYI
TOPU30HTAIBHBIX U BEPTHKATBHBIX KOJNEOAHHH aj, U @, CIETYET ONPENENATh IO TEM XKe



¢opmynam, 9TO M JUIA TEPBOM T'apMOHWKH, 3aMEHHB B (OpMyJIax 3HAUCHHE YTIIOBOH
YacTOTHI BPAILICHNS! MAIINHBI @ Ha 2 .

4. DYHIAMEHTbBI KY3HEYHBIX MOJIOTOB

4.1. B cocraB MCXOIHBIX JAHHBIX JUIA IMPOEKTHPOBaHMSA (PyHIAMEHTOB Ky3HEUHBIX
MOJIOTOB, KpDOME MaTepHalioB, YKa3aHHBIX B II. 1.1, TOKHBI BXOIWTH:

YepTEeKH TadapUTOB MOJIOTA C YKa3aHHEM THIIA MOJIOTa (IITaMIIOBOYHBIA, KOBOYHBII)
Y €T0 MapKH;

HOMHHAIbHAsl U ICHCTBUTENbHAsA (C yYETOM MAacChl BEPXHEH IIOJIOBHMHBI IITaMIIA)
Macca MaIaloluX YacTei; BEICOTA UX Ma/ICHNS;

Macca 1maboTa ¥ CTaHHHBI,

pasMepbl MOJIOMIBHI ITA00Ta ¥ OTMETKH €€ OTHOCHTEINIBHO T10JIa 1I€Xa, a TAKKEe pa3Mephl
OTIOPHOI! TUTNTHI CTAHUHBI,

3HaueHue Kod((UIMEHTa BOCCTAHOBIICHUS CKOPOCTH ylapa MpH LITaMIIOBKE H3EIHH
U3 IBETHBIX METAJUIOB WJIM X CIIABOB;

BHYTPEHHUI JUaMeTp LWINHIpPA 1 pabodee JaBlICHUE Napa WK BO3LyXa (MM SHEPTHS
yaapa).

4.2. dyHgaMeHTbl MOJIOTOB CIEQyeT MPOEKTHPOBaTh B BUAE JKECTKUX IUINT HIIU
MOHOJIUTHBIX OJIOKOB. [[Jiss MOJIOTOB C MacCOM MaJaroluX YacTei A0 3 T BKIFOYUTEILHO.
Jonyckaercst ycTpolCTBO 01HOTO 0o01ero yHJIaMeHTa MoJi HECKOJIBKO MOJIOTOB IIPH MX
pacrosoKeHUH Ha OJHOM JINHUH.

4.3. TonmumHa noamaboTHON YacTH (yHAaMEHTa JI0JDKHA OBITh HE MEHEee yKa3aHHOH B
tabm. 10.

Tab6muma 10
Homunansnast Mmacca TounuHa MOATab0THOM YacTh Yucio apMaTypHBIX CETOK B
MaJIAfoLIMX YacTei (byHnamenTa, M, He MEHEE BepXHEH YacTH QpyHIaMeHTa
MOJIOTA 1, 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 Csbiire 3 Csblitie 5

4.4. OyHAaMEeHTOB Ky3HEUHBIX MOJOTOB JOJDKHBI HMETh KOHCTPYKTHBHOE
apMHUPOBAaHUE B COOTBETCTBHH C TpeOOBaHUAMM 1. 1.15.

BepxHioto yacTs (yHAaMEHTa, IPUMBIKAIONIYIO K MMOAMAa00THON MPOKIAAKe, CIexyeT
apMHUpPOBATh TOPU3OHTATBHBIMU CETKAaMH C KBaJIpaTHBIMU stueiikamu pazmepamu 100x100
MM u3 crepkHed amamerpom 10-12 MM; ceTkH ciemyeT pacmojaraTh psAgaMH C
paccrosHEeM Mexay HuMH 1Mo BepTukanu 100-120 MM B KOJHYeCTBE, IPUHIMAEMOM 1O
Ta0s1. 10 ¥ 3aBUCSIIEM OT MacChl AJAIOIIEH YACTH MOJIOTA 711,,.

YacTtp (hyHIaMEHTOB KOBOYHBIX MOJIOTOB, PACIOJIOKEHHYIO IO TTOJIOIIBOI CTAaHWHBI
MOJIOTa, CIEeIyeT apMUPOBATh TOPU30HTAIBHBIMH CETKaMH C KBAJPATHBIMH SUYCHKaMU 13
cTepkHed auamerpoM 12-16 MM ¢ marom B MPOJOJLHOM M TIOTIEPEYHOM HAIPABIICHUSIX
200-300 MM. AHAJIOTUYHBIE apMaTypHBIE CETKU CIIEAYET YCTaHABINBAThH Y TPAaHEH BBIEMKH
Ul maboTa BCEX BUAOB Ky3HEUHBIX MOJIOTOB, NPHYEM BEPTUKAIBHBIE CTEPKHHM ITHX
CETOK HeOOXOANMO JOBOAUTS 10 MOJOIIBE! (pyHIaMEHTa.

4.5. JlepeBsiHHBIE TOALIA0OTHBIE IMPOKJIAAKHA CIIEAYET H3rOTaBIMBaTh M3 J1yOOBBIX
OpycbeB; A MOJIOTOB ¢ MAaccoil Mamarolux 4actei 10 1 T moamaboTHYI0 NPOKIAAKY
JOIMYCKA€TCA U3roTOBJIATH U3 JIMCTBECHHUIIbI UJIM COCHBI.

JlepeBsiHHBIE MPOKIAJIKK CIEAYeT MpeaycMaTpuBaTh M3 MUJIOMaTepuanoB 1-ro copra
no 'OCT 2695-83 u TOCT 8488-86 E.

ITpn obocHOBaHMM pacyeTOM M MO COIJIACOBAHHIO C 3aBOJOM - H3TOTOBHUTENIEM
MAalIMHBl  JIONTYCKAeTCs 3aMEHATh JEPEBSHHbIE IMOMIIA0OTHBIC MPOKIAIKH  Ha
PE3MHOTKAHEBEIE.

4.6. AMIDIATY Tl BEPTUKAJIBHBIX KOJICOAHUH (yHIaAMEHTOB MOJIOTOB IIPH HEHTPAIEHON
YCTaHOBKE d, M, CIeIyeT onpeneists no ¢opmyie (1) ods3aTeabHOro NpUIOKeHus 2, B
KOTOPOH MMITYJTbC BEPTHKAIBHOMN cwitbl J,, KH-c(Tc-¢), ompenensiercs mo Gpopmyie

J.=m,v, (42)

TIe m, - Macca IIaJJafolux YacTed MOJIOTa, T(TC~C2/M);



V - CKOPOCTbH MaJIAI0IIMX YacTel MOJIOTA B Ha4aje yaapa, M/c, MpuHUMaeMasi 1o
33J]aHUI0 Ha MPOCKTUPOBAHWUE WJHM, NPH OTCYTCTBUM TAKUX JAHHbBIX,
orpenenseMas mo GopMyiam:

JUTSE MOJIOTOB, CBOOOTHO MafaronuX ((YPUKIIMOHHBIX M OJHOCTOPOHHETO JIEHCTBHA),

v=09,2gh,; (43)

JIJISI MOJIOTOB JIBOMHOTO JIEHCTBUS

Pnd,

m,g

v=0,65[2gh, ( +1) (44)

(45)

B dbopmynax (43)-(45):

h, - paboyast BEICOTA MAJACHUS YAAPSAIOMNX YacTeil MOJIOTa, M;

A, - nno1aae NOPIIHA B LIMITHHIIPE, M

D - CPeJIHEE JABJICHUE TTapa WK Bo3ayxXa, Klla (Tc/m>);

E;, - sueprus ynapa, kI (Tc-m);

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

Koa¢p¢punnenr BoccraHoBineHus: ckopoctu ynapa € B ¢dopmyie (1) obs3arensHOro
NPWIOKEHUST 2 CIIeAyeT NMPUHUMATh: IPH IITAMIIOBKE CTAIBHBIX HM3JENUH JJIsI MOJIOTOB
mMTaMnoBOYHbIX €=0,5; Isi KOBOYHBIX MOJOTOB €=0,25; Mpu IITaMIOBKE W3JEIHA U3
L[BETHBIX METAJIOB M MX CIUIaBOB KOI(POGHLUHMEHT € cleAyeT NPUHUMATh 10 33/IaHHI0 Ha
MPOEKTUPOBAHHE.

4.7. AMIIIMTYly BepTHKaJIbHBIX KojeOaHWi (yHIamMeHTa NpH YCTaHOBKE MOJIOTa C
SKCIEHTPUCHTETOM CJeQyeT ompeaenstb 1o Gopmynam (2)-94) oOs3aTenbHOTO
NPWIOKEHUST 2, B KOTOPBIX 3HaYEHHWE € - TO K€, 4TO B II. 4.6, a 3HaYCHUE HMIIyJIbCA
MoMeHTa J,, onpeziensieTcs no hopmyie

J,=Je, (406)

IJIe € - BKCUEHTPHUCHUTET y1apa, M.

[Tpu ycrpolicTBe 0O0MIIEH IUINTHI IO/ HECKOJIBKO MOJIOTOB B COOTBETCTBHHM C M. 4.2 1
IPU HECKOJBKHUX OTIENBHO CTOSAIMX (pyHIAMEHTaxX B IEXEe aMIUTUTYIbl BEPTHKAJIbHBIX
KoJIeOaHUH (pyHAaMEHTa CIeyeT ONpeAeysATh ¢ y4eToM yka3aHui 1. 1.30.

4.8. Ins yMeHbIIeHUs KoyiebaHuil (yHIaMEHTOB MOJIOTOB U BPEIHOTO BIUSHHS MX Ha
00CITyXMBAIOIIMI TEpPCOHAT, TEXHOJOTHMYECKNE IMPOLECChl, BOJIHM3M PaCIOIOXKEHHOE
o0OpysoBaHHE ¥ KOHCTPYKLIMHM 3HaHMH M COOPY)KEHHMH CleAyeT, Kak IpaBHIIo,
IpeycMaTpUBaTh BUOPOM3O0ISIINIO (pyHIaMEHTOB MOJIOTOB.

[TpymMeHenne BUOPOU3OISLNHN SIBISETCSA 00S3aTeNbHBIM U1 (YHIAMEHTOB MOJIOTOB C
Maccoil mamarommx dgacted 1T m Oojee, ecam OCHOBaHUS (PYHIaMEHTOB MOJIOTOB U
HECYIINX CTPOUTEIbHBIX KOHCTPYKIMH 3JaHUN Ky3HEUHOTO Li€Xa CIO0XKEHBI MEJIKUMH U
MBUIEBATHIMU BOAOHACHIIIIEHHBIMHU NTECKAMHU.

4.9. CyMMa CTaTHYECKOTO U JMHAMHUYECKOTO JIABJICHUH Ha MOJMA00THYIO MPOKIAAKY
HE AOJUKHA MPEBBIATH paCUCTHOI'O0 COIPOTUBJICHHSA APCBCCHUHBI IPU CXKATUHM IMOIEPEK
BOJIOKOH.

PacueTHOoe AMHAMMYECKOE [ABICHHE HA MOAMIAGOTHYIO MpoKIanky o, klla (tc/m?),
BBIYHCIIAETCA 10 popMyIIe

o =16m,v (47)

rae E,, - MoITysb yIpyrocTd MaTepuaia noamaboTHOH npokianky, klla (Te/MP);
m; - CyMMapHas Macca IIa00Ta U CTAQHHMHBI JUIS IITAMIIOBOYHBIX MO JIOTOB U

macca maboTa s KOBOUHBIX MOJIOTOB, T (TC-¢*/M);
A, - omopHas miomazs mabora, M
t - TOJIIWHA MPOKIAJAKH, M.



5. ®ynpamMeHThI (H)OPMOBOYHBIX MAIIMH JIMTEHHOr0 NPOU3BOACTBA

5.1. TpeOoBaHWs HACTOSIIETO pa3zieNa PACHPOCTPAHAIOTCS Ha IPOEKTUPOBAHUE
¢yHaaMeHTOB ()OPMOBOYHBIX (BCTPSIXUBAIOUIMX) MAIIMH JIMTEHHOTO MPOM3BOJICTBA C
BEPTHKAJILHO HAIPaBJICHHBIMH yJIapHBIMH Harpy3KaMu.

5.2. B coctaB UCXOIHBIX JaHHBIX JJISl IPOCKTUPOBAaHUs (hYyHAaMEHTOB (POPMOBOUHBIX
MAaIlliH JUTEHHOTO MPOHU3BOJCTBA, KPOME MaTEpUaNIOB, yKa3aHHbIX B M. 1.1, HOIKHBI
BXOJIUTh:

HOpPMaTHBHBIE CTATHUECKHE HArpy3KH, INepelaBaeMble Ha (YHIAMEHT OCHOBHBIMH
MEXaHW3MaMHU (BCTPSIXUBAIOLINM, IOBOPOTHBIM, IPUEMHBIM U IIP.), U TOUKH HPUIIOKEHUS
3THUX Harpys3o0K;

IPy30IOABEMHOCTh MAIIMH (CyMMapHasi Macca OIOKH U (JOPMOBOYHON cMecH), Macca
MaJaoINX YacTeH U CTAHWHBI BCTPSAXUBAIOIIETO MEXAHN3MA;

paboyas BbICOTA MAAEHUS BCTPAXUBAIONUX (TIATAFOIINX ) YaCTSH MaITHHbI;

pa3Mepsbl B IUIaHe, TOJIIMHA ¥ MaTeprall Haa(yHIaMeHTHON yIpyro# MpoKIaaKy.

53. JHuna ycrpoiictBa HagpyHOAMEHTHOH  YOPYyrod  MpPOKIAIKA  CIEAyeT
npeaycMaTpuBath Opycksi W3 1ayb0a U JIMCTOBYIO pe3uHy. Jliisi BCTPSXMBAKOLIMX
(hOPMOBOYHBIX MallIMH I'PY30IOABEMHOCTHIO MEHEE ST JIOMYCKAeTCsl IPUMEHEHUE OpyCheB
U3 JIMCTBEHHUIIBI MJIM COCHBI.

JlepeBsiHHBIE OpyChsl CIEIyeT U3TOTOBIISTh U3 APEBECHHBI, OTBEUAIOIel TpeOOBaHHSIM,
yKa3aHHBIM B II. 4.5.

5.4. dynpameHTHl (QOPMOBOYHBIX MAIIMH JIMTEHHOIO MPOM3BOJACTBA CIEAYET
MPOEKTUPOBATH, KaK IPABUIIO, )KEIe300€TOHHBIMH MaCCHBHBIMH.

Beicota ¢yHmameHTa 1MoJ BCTPSIXHMBAIOIIMM MEXaHHU3MOM M PAacCTOSHAE OT JHA
KaHaJlOB, TOHHEJEeW M BBIEMOK 1O MOJOUIBBI (yHAaMEHTa MOJDKHBI OBITh HE MeHee
yKa3aHHBIX B Ta0u. 11.

Ta6muma 11
Beicora ¢hynnamenTa noa Paccrosinue oT gHa
pr30HOI[T>eMHOCTB MalIuHbI BCTPAXUBAIOIIUM KaHaJIoB, TOHHEJICH U
me, T MCXaHHU3MOM, M, HC MCHCC BBICMOK 10 IIOAOIIBBI
(yH/IaMEHTa, M, HE MEHEe

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

5.5. ApmupoBanue ¢pyHIaMeHTOB (POPMOBOYHBIX MAIIUH M MX OTIEIbHBIX 3JIEMEHTOB
HEOOXOANMO MPOU3BOAUTH B COOTBETCTBHHU C TPEOOBAHUSIMH, IPUBEICHHBIME B 1. 1.15, ¢
YUETOM CIIEAYIONIHNX YKa3aHUi.

BepxHioto yacte (yHAaMeHTa HENOCPEACTBEHHO I0J] CTAHHHOW BCTPSXMBAIOILETO
MEXaHM3Ma CIEIyeT AapMHpPOBaThb TOPH30HTAIBHBIMH CETKaMH, YHCIO KOTOPBIX
Ha3Ha4YaeTcs B 3aBUCUMOCTH OT I'PY30II0JbEMHOCTH MEXaHU3MA, T:

o 5 1-2 cetkn
ot 5 go 15 2-3 ceTKH
cB. 15 3-4 ceTku

Hapy>xHble xes1e300eTOHHBIE CTEHBI, OrpakAaronue (OpMOBOUHYIO MAIIMHY, CIEAyeT
apMUpOBaTh JBOMHBIMHM CETKaMH, MCIIOJB3ysl B KayecTBE BEPTUKAIBbHOM apMaTyphl
CTepKHU auaMeTpoM 12-14 MM rpy30moabeMHOCTH MamMH 10 15T u auamerpom 16-20
MM nOpu OoiblIel Ipy30HOABEMHOCTH. B KadecTBe NpOMOJIBHON apMaTypsl clexyeT
npegycMaTpuBarh crep:kHU auamerpoM 10-12 mm ¢ marom coorBercTBeHHO 300-400 MM.
CeTKH CllelyeT COEIUHATh MEXAY cOOOW IMONEpEeYHBIMH CTepXKHSAMH auamerpom 10-12
MM gepe3 600-800 MM B TOPH30HTAIEHOM U BEPTHKAJIFHOM HAIIPABICHHSX.

Hapyxnbie OokoBble TpaHuM (yHIaMeHTa CIEAyeT apMHUPOBAaTh apMaTyPHBIMH
CEeTKAMH, BBIIOJTHEHHBIMU IS (yHIaMEHTOB 00beMoM 80M’ H MeHee ¢ BepTHKAIbHBIMU
CTEep)KHsIMU auamerpoM 12-14 mm u marom 200 mm, a it pyHAaMeHTOB 00BbEMOM Oosree
80M’ - mameTpoM 16-20 MM ¢ TeM e IIaroM.

5.6. ®opMOBOYHBIC MAIIMHBI C MOBOPOTHO-TICPEKHIHBIM MEXaHU3MOM CIEAyeT
pacnonarate Ha (yHAaMEHTE, KakK MpPaBHIO, OOPAIIEHHBIMU ITOBOPOTHO-TIEPEKHIHBIM
MEXaHN3MOM B CTOPOHY CTPOUTEIBHBIX KOHCTPYKIIHH.

5.7. AMIIIMTYZABl BepPTUKAIbHBIX KojeOaHMH (yHIAMEHTOB ()OPMOBOYHBIX MAIINH

CIIEQYET ONpeacsATb B 3aBUCUMOCTH OT COOTHOIICHHUA yFHOBOﬁ 9aCcTOThl , C_l,



CBOOOJHBIX BEPTUKAJBHBIX KOJE0AaHWH IOABIDKHBIX YacTed MallMHBI HA YHPYroi
Ha(yHIAMEHTHOI MPOK/IAAKE M YIIOBOH 4acTOThl A, ¢, CBOGOHBIX BEpPTHKATHHBIX
KosieOaHMi Bcell yCTaHOBKH Ha TPYHTE, ONpeAesIeMbIX 10 Gopmymnam:

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

rae k cyMMapHBbIit KO3 (OUIHEHT KECTKOCTH YIPYTroi HanpyHIaMEHTHON MPOKIIAIKH,
kH/M (Tc/m), onpenensemblii o popmysie
AE E,

k=———"—,
ti‘ EW + tWEV
3/1€Ch Al - IJioaJib CTaHMHBI BCTPAXUBAIOIIETO MEXaHU3Ma, M2;

E,, - MOIyIlb YIPYFOCTH JIEPEBSHHOM mpokiaaky, klla (tc/m?);

E, - Mopynb ynpyroctu pe3MHOBOM NPOKJIAAKU, IPUHUMAEMbIl B 3aBUCUMOCTU OT

tBepaoctu o 'OCT 263-75;

¢, - TONIIUHA PE3MHOBON POKITIAIKH, M;

t,, - TOJIIUHA JePEBIHHOMN MPOKIAAKH, M;

m' - macca YCTaHOBKH, T (Tc-c*/m), ompeenseMast o thopmye

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

m, - CyMMapHas Macca MaJalolMX YacTed MAaIIMHBIL, BKJIIOYAs MacCy ONOKH H

dopmoBouHO#i cMecH, T (Tc-¢*/M);

m; - Macca CTAaHMHBI BCTPSIXUBAIOIIETO MEXaHU3Ma, T (Tc~c2/M);

m - obmas Macca (yHZaMeHTa, HEMOIBIDKHBIX YacTe MalIMHBI M TPyHTa Hal

o6pesamu yHaamenTa, T (T¢-c*/M).

Ipu ycnoBun o > 0,71 aMIUIATY/IBI BEPTHKATBHBIX KOJICOAHUH . U @, QyHIaMEHTOB
(hOpMOBOYHBIX MAaIIMH CileqyeT ompeneniarb mo ¢opmyiaam (1)-(4) obs3aTensHOTO
MPWIOKEHNS 2, B KOTOPHIX € - KO3(P(UIMEHT BOCCTAaHOBICHUS CKOPOCTH yHaapa,
MPUHUMACMBIA paBHBIM HYNO;, J, - HMITyIbC BEepTHKAIBbHOW cmibl, KH-c(Tc-c),
onpefensemblii no dopmyne (42); J, - HMIYIbC MOMEHTa CHJ OTHOCHTEJIHHO
TOpU30HTANILHOU ocH, KH-c-M (Tc-c-M), onpeaensembrii mo dopmyne (46); v - CKOPOCTh
NaJaolrx yactel (OpMOBOYHONM MamMHBIL, M/C, ompenenseMas mo dopmyne (43), B
KOTOpOH /1, - paboyast BBICOTA IaJJCHUS BCTPSXUBAIOIINX YaCTEH MaIIHBI, M.

Bwmecro 3Hauenuit A, u m B Qopmyne (1) oOs3aTenbHOrO NMPWIIOKEHUS 2 CIeqyeT
IPUHAMATH 3HAYECHHS COOTBETCTBEHHO A, U m, BhIumcIeHHsIe 1o popmymam (49) u (50),
a BMECTO 3Ha4yeHu# A, u G, B hopmyie (4) 00s13aTeTbHOTO NPUITOKEHHUS 2 - 3HAYCHUS] A »
u 0 ,,; 3HaUeHUE e  OTIpEJIeNsieTCs 1Mo GpopMyIie

P |2
A (51)
@0

rie 61@ - MOMEHT HMHEPIIMM MAacChl BCEH YCTaHOBKH, BKJIIOYAs Maccy IOJBHIKHBIX
4acTel, OTHOCHTENILHO OCH, NMPOXOJSINEH uepe3 LEeHTpP TSHKECTH IOJOIIBEI
(yHIaMeHTa IepHeHIMKYIPHO IIOCKOCTH KoIeGaHumit, T-M*(Tc-M-c%).

IIpu ycnoBumn ©<0,71. aMIUIMTYAy BEPTUKAJIbHBIX KonebaHuid a, (yHIaMeHTOB
(hOpMOBOYHBIX MAaIIUH CJEAyeT OmpenensiTh 1mo ¢opmyrne (35) o0s3aTenBHOTO
NPWIOKEHUST 1, B KOTOPOH a, - aMIUIMTyJa BEPTHKAJIBHBIX KoJiebaHWH 0OLIero meHTpa
TSDKECTH (yH/IaMEHTa U HEITIOBIDKHBIX YacTel MallnHbI, onpenesnseMas 1o gopmyse (36)
06513aTENFHOTO TIPHIIOXKEHHs 1, B KOTOPO#i @', - AMILIUTY/Ia BEPTHKAILHOMN COCTABIIONIEH
BpaIllaTeIbHBIX KoJaeOaHni pyHIaMeHTa 1 HENOABHKHBIX YacTeil MaIIMHbI OTHOCUTEIHHO
TOPHU30HTAJILHOM OCH, NMPOXOASILIEeH Yepe3 UX OOLIMH LEHTP TSHKECTH MEPIEHIUKYIISIPHO
IUIOCKOCTH KoneOaHui. [{ng ¢yHAaMeHTOB MallMH C HEHTPAIBHBIM IPHIOKEHHEM
JMHAMWYECKOM Harpy3kd (BCTPSAXMBAIOIIME CTOJIBI W ()OPMOBOYHBIE MAIIMHBI CO
mTH(TOBEIM cheMoM) a.=0. B ciyuae NpPHIOKEHWS JMHAMHYCCKOH HATPY3KH C



SKCHEHTPHCHTETOM ((DOPMOBOUHBIE MALIMHBI C TTOBOPOTHO-MIEPEKMIHBIM MEXAHU3MOM) d -
omnpezensiercs o ¢popmyie (38) 00s3aTenbHOr0 NPUIIOKEHUS 1.

B ¢dopmynax (36) u (38) obsi3arenbHOro npuiiokeHus: 1 TMHAMHYECKYIO Harpy3ky Ha
¢dbynaament popMoBouHOIl MaiuHbl F,, KH(TC), cnienyeT BeMuCATh 1o hopmyiie

k
F, =my |——. (52)
mo +m1

a BMECTO YIJIOBOM YacTOTHI BpAICHMS MAIIMHBI ® CJIEAyeT NMPUHHMATh YIJIOBYIO
YJacTOTY CBOOOAHBIX BEPTUKAIBHBIX KOJICOaHNH MOABI)KHBIX YaCTeH MAIIMHBI HA YIPYTOi
HaA(yHIAMEHTHOW MPOKIaKe, OIpeaesieMyto o Gopmyire (48).

Jns yMeHbIIeHUs BpalaTebHbIX KoieOaHuil GyHIaMeHTOB (OPMOBOYHBIX MAIHH C
IMMOBOPOTHO-TICPCKUIHBIM MEXAHU3MOM OJOKCHCHTPUCUTET MNPHUITOKCHUA ﬂHHaMquCKOﬂ
Harpy3KH cleqyeT orpaHuduBath 10 5-10% pasmepa CTOpOHBI HOAOIIBE GyHAAMEHTa, B
HaIIPABJICHUU KOTOPOU IIPOUCXOIUT CMELIEHUE TOUKH NIPUIOKEHMSI YAAPHOU Harpy3KHu.

DKCUEHTPUCHUTET B PACHOJIOKEHUU LIEHTpa THKEeCTH (pyHIaMeHTa MallMHBI U IIEHTpa
TSDKECTH TIOJIOIIBBI (PyHIAMEHTa MOXKET JocTurath 15% pasmepa CTOPOHBI MOOLIBBI
(¢yHaaMeHTa, B HampaBIeHHH KOTOPOW MPOMCXOMUT CMEIIEHUE IIEHTpa TSHKECTH
(¢yHnamMeHTa B cilydae CMELIEHHs LEHTpa TSHKECTH IOJOIIBEI B CTOPOHY HPHIIOKEHUS
JMHAMHYECKOH Harpy3KH.

5.8. PacyerHoe 3Ha4YeHHE aMIUIMTYIbl BEPTHKAJIBHBIX KoJeOaHUH (yHIAMEHTOB
(hOpMOBOYHBIX MAIINH JOKHO YIOBIETBOPSTEH ycaoBuio (1).

AMIIUTYly BEPTUKAIBHBIX KosleOaHuid (yHIaMEHTOB ()OPMOBOYHBIX MAIIWH C
MIOBOPOTHO-TICPEKUIHBIM ~ MEXaHU3MOM, OIpPENCNICHHYI0O JUIi  TOPLOBBIX I'paHei
¢yHnnamenra, nomyckaercst yBenuauBaTh Ha 20%.

5.9. Ilpu ocCHOBaHWH, CIOKEHHOM MEJIKUMH WIHA TBUIEBATHIMUA BOJOHACHIIICHHBIMH
MeckaMy, Uil MalluH Trpy3onogbeMHocThio 10T M Oosee cienyer, Kak IpaBHIIO,
MpeayCMaTpUBaTh BUOPOU3OIALNIO (YHIAMEHTOB.

6. DYHIAMEHTBI ®OPMOBOYHbIX MAIIIUH JJIA ITPOU3BOJACTBA
CBOPHOI'O )KEJIE3OBETOHA

6.1. TpeOoBaHMS HACTOSIIETO pa3jielia PaCHPOCTPAHSIOTCS Ha MPOCKTHUPOBAHUE
(hyHIAMEHTOB CIEIYIONMX BHIOB MAIlMH JJs Npou3BoacTBa ((opmMoBaHuUs) COOPHBIX
JKEIIe300€ TOHHBIX M3/IEUH ¥ KOHCTPYKIIHH:

BHOPAIOHHBIX TUIOIMAI0K Ha YIPYTUX OMOpax;

BHOpOYZAapHBIX TUIOIMAA0K Ha YIPYTUX OIOpax;

yAapHBIX (KyJIaYKOBBIX) TUIOMIAJA0K CO CBOOOHBIM MMAJCHUEM IBIKYIINXCS JacTeid;

CTAIlMOHAPHBIX M CKOJIB3SIINX BUOPOIITAMIIOB.

6.2.B cocraB WCXOOHBIX MAaHHBIX JUIA TPOCKTUPOBAaHUS (YHIAMEHTOB MAIIWH,
yKa3aHHBIX B 1. 6.1, KpoMe MaTeprasoB, IEPEUNCIICHHBIX B 1. 1.1, TOKHBI BXOAWTS:

Macca MOIBIKHBIX YaCTEH TUTOMIAIKH;

cXeMa pacToIOKEHHUS, TUI U )KECTKOCTh YIIPYTUX OTIOD;

9HCI0 O00OPOTOB B MHUHYTY M aMIUIMTYJla BO3MYIIAFOIIUX CHJ BHOpATopa, MOMEHT
SKCIICHTPUKOB BUOpATOPA;

3Ha4YeHHE OC3BIHEPIIMOHHON NMPUTPY3KH;

BEICOTA MAJICHUS YAAPHON YaCTH TUTOMIAIKY,

pacIIOIOKEHUE W pa3Mepbl pa0OYMX MECT, €CIIH TEXHOJOTHYECKUM IIPOIECCOM
MIPOM3BOJICTBA HE IPEIyCMaTpUBAeTCA AWCTAHIMOHHOE YIIPAaBIICHHE pPaOOTOW JaHHOU
(hopMOBOYHO MAIINHBL.

6.3. ®yHmameHTHl TOX (OPMOBOYHBIE MAIIMHBI JUIS TIPOWU3BOJACTBA COOPHOTO
JKenme300eToHa CclenyeT TMPOEKTUPOBAaTh MACCHBHBIMH B BHAE IUTUT WA OJIOKOB..
OyHIAMEHTHI CIIeIyeT apMUPOBATh B COOTBETCTBUH ¢ TpeboBaHmsaMu 11. 1.15.

6.4. Pabouee mecro Ha (yHIAMEHTE MODKHO OBITH 3aIUIIEHO OT BHUOpaIMii B
cootBeTcTBuH ¢ TpeboBanusmu ['OCT 12.1.012-78.

6.5. Tlpu ¢QopmoBaHnn wH3OEIUA B BBICOKHMX (opMax (HampuMep, KacCETHBIX)
00CITy’)KMBaIOIIME TIUIOMIAKA BOKPYr (QopM (KacceT) HE  JIONMyCKAaeTCs OMNHUpaTh Ha
(yHAaMEHTBI (POPMOBOUHBIX MALIMH U COEANHSTH C HUMHU.

6.6. ®yHgaMeHTHl MO BUOpAIMOHHBIC, BUOPOYAApHBIC W yIapHbIC IUIOMIAKH, a
TaKXKe II0J CTaIlOHApHBIE BUOPOIITAMITBI CJIEIyeT MPOEKTHPOBATH TaKUM 00pazoMm,
4TOOBI LEHTP TSDKECTH IUIOIIAAW TIOOLIBBI (PYHIAMEHTa W LEHTP JKECTKOCTH YHPYTHX



OTI0p, a TaK)Ke JIMHUH ACUCTBUS PABHOACHCTBYIOIIEH BOMYIIAIOMINX CHJI BHOpaTOpa WA
yZapOB PacIOJIaTralnch, KaK MPaBHIIO, IO OAHOW BEPTHKAIH.

OKCIEHTPUCHUTET PaBHOJACHCTBYIOIIEH BO3MYIIAIOLUINX CHJI BHOpaTOpa WM JHMHUH
JEWCTBHA yIapOB 110 OTHOILIEHHUIO K IIEHTPY TSKECTH IUIOLIAAH MOJOUIBBI (PyHIaMEHTa HE
JOJDKEH MPEBBINIATh: JUIl BUOPAMOHHBIX IUIOMIAZOK M CTAI[MOHAPHBIX BHOPOLITAMIIOB
3%, a g BHOPOYAapHBIX M yJapHBIX IUIOMEAAOK 1% pa3mepa CTOPOHBI ITOJOIIBBI
(yHmaMeHTa, B HapaBJIEHUN KOTOPOH CMEIIaeTcs paBHOACHCTBYOMIAS.

6.7. AMIUIMTYABl BEPTUKAIBHBIX KOJeOaHWi @, (QyHIAMEHTOB MOJ| BUOpALMOHHBIE
IUIOIIAJIKK Ha yIOpPyrux omopax cieayer ompeneiste no ¢opmynam  (35)-(38)
00513aTENBHOTO IPUIIOKEHUS 1, B KOTOPBIX AWHAMUYECKYIO HAarpys3Ky Ha (yHIameHT F,
kH(tc), cnemyer BEIMUCIATS 1O (hopMyie

M, K
Fv - L’ (53)
m,g
rne M,,. - MOMEHT 3KCUECHTPUKOB BHOpatopa, KH-M(TC-M), HpUHHMAaeMbId IO

3aJJaHUIO0 Ha MPOEKTHPOBAHUE;
m, - Macca MOABMKHBIX YacTeil IMJIOIIAAKK BMecTe ¢ (OPMYEeMBbIM H3JEIUEM,
1(Tc-c*/M), KOTOpas He YYUTBIBAETCSI TPU ONPEACICHUH MAacchl Bceit
YCTaHOBKH m (1. 5 0053aTEIBHOTO MPUIOXKEHHUS 1);
K - cymmapHsblii koaddumment xecrkoct onop, KH/M (Tc/M), npuHHUMaeMblid
10 33/IaHHI0 Ha IPOEKTUPOBAHHE.

6.8. [ns <¢dyHmamMeHTOB BHOPOYTApHBIX ¥ YAAapPHBIX  IUIOIMIAIOK  CIEIyeT
npeyCMaTpPUBaTh, KaK MPABHUIIO0, BUOPOU3OJISLIHUIO.

Pacuer aMrumuTyn — BEpTUKAIBHBIX  KOJNeOaHMH g, HEBUOPOM30JIMPOBAHHBIX
(hyHIAMEHTOB ClIeZyeT MPOM3BOIUTH N0 (Gopmyie (1) o6s3aTenbHOTO MPUIOKEHUS 2, B
KOTOpOH J, = m, Vv, KO3(P(QHUIHEHT BOCCTAHOBJICHHUSI CKOPOCTH ynapa npuHuMaior €=0,5;
CKOpOCTb yzapa v, M/c, CleAyeT BBIUMCIATH Ui yAapHBIX IUIOM@AM0K 1o (dopmyie (43)
(cm. 1. 4.6), a g BUOPOYAAPHEIX - 110 (hopMyIie

) (54)

rae F, - pacueTHOE 3HaYCHUE BO3MYIIAIOIICH CHIIBI BUOpaTopa, kH, (T¢);
m, - Macca IOJBMKHBIX 4acTeif, BKII0Uast Maccy GopMbI ¢ 6eToHOM, T (Tc-c/m);
© - YITIOBAs 4aCTOTA BPALIEHHS, C .
6.9. AMIUTATYIBI BEPTUKATIBHBIX KOJICOaHUN ¢, (YHIAMEHTOB BHOPOIITAMIIOB CIICAYET
onpeneyath o Gopmyie (35) 00s13aTEIBHOrO NMPUIIOKEHHS 1, B KOTOPO# BEIMYHHBI a, U
a‘z, M, CJIEIyeT BBIYHMCIATH 10 (hopMysiam:

_ 0.64F, [3(/12 w)® + 1].

. 3 ; (55)
mo
3
0,32F el3(A /w) +1
v 4
a = (56)
z 0 o
?
B dbopmynax (55), (56):
F, - pacueTHOe 3HaYeHHWE BEPTUKAIHHONH COCTABISIONICH BO3MYLIAIOIINX CHII
MamuHbl, KH(TC);
€ - OKCHCHTPHCHTET €€ MPUIOKEHHSI, M, NPUHAMAEMbId Ul CTAIlMOHAPHBIX

BHOPOIITAMIIOB PaBHBIM HYIIIO;

m - macca (yHIaMEHTa, 3aChIIKA TPYHTA Ha ero o0pe3ax, HEMOIBHMKHBIX HacTeit
MAIIHHEL ¥ (POPMYEMOTo H3aenus, T(Tc-c*/M);

0, - MOMEHT wMHepuuM Macchl (yHIaMEHTa, 3achIIKM TPyHTa Ha €ro oobpesax,
HENOJBIKHBIX YacTed MAaIlMHBI U (OPMYyEMOro H3IeNUs OTHOCHUTEIHHO OCH,



NpOXOAIed dYepe3 OOMMH LEHTP THKECTH MEPHEHAMKYISAPHO IUIOCKOCTH
KoseGaHuii, T-M*(Tc-M-C7);

A - YIJIOBas 4aCTOTa BpaILATEIbHBIX KouebaHui QyH1aMeHTa, ¢!, onpenensiemas mo
bopmyne (29) 06s3aTebHOrO NPUIOKEHHS 1, B KOTOPOH 6, - MOMEHT MHEPLIHH
Macchl (yHIOaMEHTa, 3aCHIIKM PYHTa Ha €ro oOpe3ax, HEMOIBIDKHBIX dacTeil
MalIFHBI U (OPMYEMOT0 U3/ICNUsS OTHOCHTEILHO OCH, IPOXOSLICH Yepe3 LEeHTP
TSDKECTH TIOJIOIIBBL (YHOAMEHTa NEpIeHAMKYIAPHO IUIOCKOCTH KojeOaHH,
T-M*(TC-M-C%);

®, 4., [ - T0 xe, yTo U B popMynax 00s3aTeNEHOTO PHIOKEHHUS 1.

7. ®yHAAMEHTHI 000pY/10BAaHHA KONPOBBIX OOHHBIX IIOIIAI0K

7.1. TpeGoBaHHS HACTOAIIETO pa3lelia PACIPOCTPAHSIIOTCS Ha MPOEKTHPOBAHUE
(yamamMeHTOB (OCHOBAaHWI) KOMPOBHIX OOMHBIX IUIOMIAIOK KONPOBBIX IEXOB U
CKparopas/IeliouHbIX 0a3.

7.2. B cocTaB UCXOOHBIX AAHHBIX JUIS NPOSKTHPOBAHUS (YHOAMEHTOB 000pYyIOBaHUS
KOIIPOBBIX OOIMHBIX IIIOMIAIOK, KPOME MAaTEPHAJIOB, YKa3aHHbBIX B I1.1.1, TOKHBI BXOAUTH:

Macca yIapHOH 9acTH KoIpa, T(TC ¢*/M), ¥ BBICOTA €€ TIa/ICHHUS, M;

pa3MephI B TUIaHE IDIOMIA TN, Ha KOTOPOU MPOM3BOIMTCS pa3OMBKa (pa3ierKa) CKparna;

JaHHBIE O PACHOJIOKEHWH KONpa TII0 OTHOWICHWIO K CYIIECTBYIOIIMM U
MMPOCKTUPYEMBIM 3JaHUAM U COOPYIKCHUAM.

7.3. KoHcTpykuuu OOWHBIX IUIOLIaJOK CJIEAYyeT Ha3HayaTh B 3aBUCUMOCTH OT
PacYeTHOTO CONPOTHBIICHHUS IPYHTOB OCHOBaHUS R,, ompenensemoro no CHull 2.02.01-
83, 1 3Heprum yIapHOH 4acTu KOIpa.

7.4. B rpyHTax ¢ pacueTHBIM compoTuBieHueM R,>200 xlla (2krc/em?) u mpu
sHepruu ynapHoit wyactu kompa a0 300 x/lx (30Tc-M) KOmpoBbie OOWHbBIE IUIOIIAKA
CliellyeT yCTpauBaTh B BUJE CTAIBHBIX IUIUT (11a00Ta), yKJIaJbIBAEMbIX 110 CJI0I0 OOJIBAHOK
WJIM MapTeHOBCKHX KO3JIOB M MEJKOTO CKpara TOJIIMHOM He MeHee 1M, 3aroiHSIOmMX
KOTJIOBaH TITyOMHOM HE MeHee 2M.

7.5. B rpyHTax ¢ pacueTHpIM compoTtuBieHueM R, <200 xlla (2krc/em?) u mpu
SHepruu ynapHod dwactu kompa g0 300 x/[x (30Tc-M) mom CTadbHBIMH IUTHTaAMH
(maboToM) OOJIBAHKH WM MapTCHOBCKHE KO3JBI M MEIKHH Ckpam (coriacHo m. 7.4)
CleIyeT YKJIaIbIBaTh IO MOACTHIIAIONICH NEecYaHOH IMOAYIIKE TOIMIIUHON HEe MeHee |M,
YCTPOCHHOM Ha KeJie300€TOHHO! IUINTe TONMIMHON 1-1,5M.

7.6. B rpyHTax ¢ pacueTHbIM CONpOTHBICHHeM R,>200 xIla (2xrc/cm®) u npu
SHepruu yaapHoi wactu kompa 6onee 300 x/Ix (30Tc-M) KompoBEIe OOMHBIE TUTOMAAKH
CJIElyeT yCTpaWBaTh B BHJAE CTAIBHBIX IUIMT (IIa0OTOB), YKJIAABIBAEMBIX IIO0 CIOIO
0OJBaHOK WJIM MAapTECHOBCKHX KO3JIOB M MEJKOTO CKpama TOJIIHHOW He MeHee 1,5M u
MOJCTIJIAIOIIEMY CJIOIO IIECKa TOJIIMHON HE MeHee 1M, orpakaaeMbIX jKelle300€TOHHBIM
[UIHHAPOM HITH KOPOOOM.

7.7. B rpyHTax c pacueTHbIM CONpOTHBIeHHeM, R, <200 kIla (2krc/cm®) u mpu
SHepruu ymapHoi wactu kompa 6onee 300 x/x (30Tc-M) KompoBEIe OOMHBIE TUTOMAAKH
CJIelyeT yCTpauBaThb B BHJE >KEIE€300€TOHHBIX KOPBITOOOPA3HBIX MPAMOYTOJIBHBIX HIIU
KPYIJbIX B IUIAaHE KOHCTPYKIMHA ((pyHIAaMEHTOB), B KOTOPBIX Pa3MEIIAIOTCS CTaIbHbIC
ATHL  (I1a0O0THI), YIOKEHHBIE Ha TMOAMAOOTHYI0 NPOKIAIKY, BBIIOIHIEMYIO, Kak
MIPaBWIIO, M3 TPEX CIIOEB: HIHKHETO 3AIMUTHOTO - B BHJE HECKOJBKUX IIUTOB M3 JyOOBBIX
OpycseB oOmieli TommmHOKH g0 800 MM; CpemHero aMOpTHU3UPYIOLIET0 - B BHUJE
MHOTOCJIONHOW KOHCTPYKLMH M3 YEPEAYIOLIUXCS CIIOEB UYTYHHOM CTPY>KKH TOJILIHMHOMN
80-100MM ¥ CTaTBHBIX JIUCTOB TONMHWHON He MeHee 20 MM; BEpXHETO - U3 OpPOHEBHIX TUIAT
tomuHoi 30-100MM, Ha KOTOPBIX pa3MENIAlOTCs CTaJIbHbIE OJIFOMBL.

7.8. XKene3zo0eToHHBIE KOHCTPYKIUH (YHIAMEHTOB IO OOOPYHOBaHHE KOIPOBBIX
OOIHBIX MIIOMIAJIOK CIIEAYET MPOCKTUPOBATH MOHOIUTHBIMH.

7.9. IlIa6oT xompoBOW GOWHOW IJIOIIAJKK IODKEH YCTPAaWBaThCS M3 CTAIBHBIX ILTUT
TonmmuMHoOl He MeHee 0,5M; OPHEHTHPOBOUHYIO Maccy MmaboTa my,, T (Tc-c*/M), clemyer
npuHuMateb He meree 0,5 m,h,, TIe m, 1 h, - COOTBETCTBEHHO Macca, T(TC-CZ/M), 1 BBICOTE
MaJICHNs, M, YIapPHON YacTH KOTpa.

7.10. BokOBBIe CTEHKH Xele300€TOHHBIX OTpaKICHHUH CIIeAyeT 3alluIaTh 10 BCEH
MOBEPXHOCTH M3HYTPH M TOBEPXY CTaJbHBIMU IUIMTAMH TOJIIMHOW He MeHee S50MM,
MIPUKPEIUICHHBIMHE K JIePEBIHHBIM OpyChsM ceueHueM He MeHee 150x150 mm.



Jlist yMeHblIeHHsT pasjieTa OCKOJIKOB pa30MBAeMOro JIOMa CTEHKH IKeIe300€TOHHBIX
OTpaKACHUI BBINIE YpOBHSA maboTa (Ha BBICOTY HE MEHEE IIOJIOBHHBI HAMOOJIBINIETrO
pa3Mepa B [IaHE) ClelyeT yCTPaHBaTh HAKIOHHBIME BHYTPh Ha 7-10°.

7.11. MuHMMAJIbHBIC PACCTOSIHUS OT KOMPOBBIX OOMHBIX YCTPOHCTB 70 (hyHIAMEHTOB
CTPOUTEJBHBIX KOHCTPYKIMWI 3IaHUI U COOPYKEHHH cieqyeT NpUHUMATh 110 Tabi. 12.

Tabuuma 12

PacrostHEE OT KOIPOBBIX OOUHBIX YCTPOUCTB 10
(yHIaMEHTOB CTPOUTEIBHBIX KOHCTPYKIUH, M (HE

Ipynrbl ocHOBaHuA MEHee), IPU Macce YAapHOI 4acTu Konpa m,, T
my,<3 3<m,<7 my,>7
CkaJlbHbIE U NOJTyCKaJIbHBIE 15 20 30
KpynHoo6momMouHble, mecyaHble Cy- 30 40 60

XH€ IbUIEBATO-IJIMHUCTBIE C IOKa3a-
TeneM Tekydectu I, <0 (B ToM yncie
JIECCOBHJIHBIE)

Tlecuanpie  B@XHBIC, IBLUICBATO- 40 60 80
TJIMHKCTBIE € TIOKA3aTeNIeM TeKY4eCTH

0<.<1

Ilecuanbie BOJIOHACHINICHHBIC, IIbI- 50 80 100

JIEBAaTO-TJIMHUCTBIE C  IOKa3aTesieM
TeKy4ecTu [, > 1

IIpumeuanue. IIpu BO3BEJEHHH KONPOBBIX YCTAHOBOK HAa BOJOHACHIMCHHBIX IECYAHBIX H
TeKydell KOHCHCTEHILHH IBUICBATO-ITIMHUCTBIX TPYHTaX CIeIyeT MCKYCCTBEHHO YKpPEILIATH
OCHOBaHMS  (DyHIAMEHTOB  CTPOMTENIBHBIX  KOHCTPYKUMH  (KONPOBBIX  LIEXOB |
CKpAIopas/eI04HbIX 0a3), pacloOKEHHBIX Ha PACCTOSHHUSAX, MEHBIINX YKa3aHHbIX B Ta0NI. 12.

8. PYHAAMEHTBI JIPOBHUJIOK

8.1. TpeOoBaHWs HACTOSMIETO pa3/eNa PACHPOCTPAHAIOTCS HA IPOCKTUPOBAHHUE
(yHIaMEHTOB IIEKOBBIX, KOHYCHBIX (TUPALIMOHHBIX) U MOJIOTKOBBIX (yIapHBIX) IPOOHIIOK.

8.2. B cocraB MCXOAHBIX JaHHBIX ISl NMPOSKTHPOBAHUS (YHIAMEHTOB JPOOWIIOK,
KpOME MaTepuasioB, YKa3aHHBIX B II. 1.1, TOJ’KHBI BXOAWTH:

3HAYEHUS! TOPHU3OHTAIBHOM M BEPTUKAJIBHOW COCTABISIOLIMX PABHOAECHCTBYIOIIEH
JMHAMUYECKUX HArpy3oK F, W HX MECTa NPHIOKEHHS COOTBETCTBEHHO OTHOCHTEIIFHO
BepXHEH rpaHu (yHIaMeHTa JpOOWIIOK M BEPTHUKAIBHON OCH, MPOXOMSINEH yepe3 LeHTp
TSDKECTH JIpOOMIIBHON YCTaHOBKHY;

4acToTa BPAIIEHHS Bala SKCIEHTPHKA JJIsI KOHYCHBIX JPOOMIOK WM TJIaBHOTO Basa
JUISL IpyTUX BUJOB APOOMIIOK;

Macca BpalAOUIMXCS YacTed; YHCIO M Macca MOJIOTKOB, pAacCTOSHHE OT OCH
BpaLIEHNs 0 LEHTPA TSHKECTH MOJIOTKA ISl MOJIOTKOBBIX JIPOOHMIIOK;

Macca Kopityca JpoOHIIOK, Macca 3arll0JIHeHNSI.

8.3. MoHOTUTHEIE (hyHIAMEHTHI IpOOWIIOK  CIIeAyeT MIPOEKTHPOBATH
MPEUMYIIECTBEHHO CTEHYATHIMH M3 JIBYX CTeH (MEXIy KOTOPBIMH IIPOIYCKAeTCs
TpaHCIIOPTEp), HWKHEHW M BEPXHEH IUINTHI (WIIM IBYX BEPXHUX NONEPEYHBIX pUTeIei).

8.4. COopHO-MOHONMUTHBIE (YHIAMEHTH APOOWIOK CJIEOyeT IPOSKTUPOBAThH
CTEHYATHIMM WJIM PaMHBIMH, IPEIyCMaTpHBasl HIDKHIOIO IUTUTY W BEPXHUE PHTEIH W3
MOHOJIUTHOTO KeJIe300eToHa.

8.5. I'pynmoBele GyHAaMEHTHI O] HECKOJIBKO IPOOHMIIOK CIeqyeT MpeaycMaTpUBATh
TIPH PACTIONOKESHAN IPOOTIIOK:

OJTHOSIPYCHOM - CTEHYaThIMU MJIH PaMHBIMU;

JBYX- WJIH TPEXBSIPYCHOM - CTCHYAThIMHU.

ITpu 3TOM COOPHO-MOHOJIUTHBIE (PyHIAMEHTHI CIIEAYET MPOSKTHPOBATh, KaK IPaBHJIO,
u3 OJIOKOB WIM CTEH, ONHMPAIONIMXCS Ha MOHOJMTHYIO HIDKHIOIO ITUIMTY M CBSI3aHHBIX
MOBEPXY MOHOJIHMTHBIMH OOBSI3KaMH.

8.6. IlomomBe OTHENBHBIX (PYHAAMEHTOB KOHYCHBIX JPOOMIOK CIIEAYeT MPHIaBaTh,
KaK TpaBHWJIO, KBaApaTHYI ¢opMmy, a (yHIaAMEHTaM OPOOWMIOK OCTAIBbHBIX BHIOB -
MPSMOYTOJBHYIO, BRITIHYTYIO B HAIIPaBJICHUH JEHCTBHS ANHAMHUYECKHX HArpy30K.

8.7. Pacuer konebanuit (yHIAMEHTOB IPOOWIIOK CBOIUTCS K OIPEACICHHIO
HanOOoJbLIeH aMIUINTY bl TOPU3OHTANIBHBIX KOJIeOaHUH BepXHEeH IpaHu (pyHIaMEHTA.

Pacuer cremyet BBIIONHATE B COOTBETCTBHH C TpeOoBaHusAMH 1I. 1.20 1 06s13aTeIHHOTO
npuioxeHus 1.

8.8. Pacuer «konebaHuii (YHIAMEHTOB  KOHYCHBIX  JPOOHIIOK, HMEIOIINX
HPSIMOYTOJIBbHYIO ()OPMY TOMOLIBBI, CJIEAYET IPOM3BOANUTH B IJIOCKOCTH, COBNAJAIOIIEH C
HanpaBJICHUEM MEHBLICTO pasMepa MmoJaA0IIBbI.



8.9. Pamuble (yHIAMEHTHI IPOOHMIIOK CIEIyeT PAacCYMTHIBATH IO IPOYHOCTH Ha
JIeficTBHE Beca BCEX JJIEMCHTOB YCTAHOBKHM C YYETOM Beca 3allOMHEHUS U CHIBl F
3aMEeHSIONIeH TMHAMIYECKOe JeHCTBHE MAIIMHBI, B COOTBETCTBHHU C YKa3aHUSAMH L. 1.22
u 1.23.

3urauenne F,; cnemyer onpeneisTs mo Gopmyne (3), B KOTOpO HOPMATUBHOE 3HAUCHUE
TUHAMAYECKON Harpy3ku F, ycTaHaBIMBaeTCA IO 3aJaHUI0O HAa TPOCKTUPOBAHHE, a
KO3 OULKMEHT HANEKHOCTH II0 Harpy3ke U KOI(Q(UUMEHT JUHAMHYHOCTH CJEIyeT
MPUHUMATH 110 Tao. 4.

HopmatuBHOE 3HaueHwe IuHamMu4yecKod Harpys3ku F,, kH(Tc), i MOIOTKOBBIX
HpOGI/IHOK Ipyu OTCYTCTBHUU AAHHBIX 3aBOAA-U3IOTOBUTCIIA AOIYCKACTCA ONPEACIATH IO
hopmyne

F,=m.ew’, (57)

TJIe M, - Macca BPALIAIOIMKCS YacTeil ApoGmIIK, T(Tc-c/m);

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

© - YIJI0BAs YACTOTA BPALICHHS MACCHI /1, C

8.10. Ilpu pacuere mnpouHoCTH (YyHIAMEHTOB MOJIOTKOBBIX JPOOHJIOK CIIEAyeT
MPOU3BOIUTh MPOBEPKY HA OTPBHIB MOJIOTKA, NPH 3TOM HOPMATHBHOE 3HAYCHHE
JTUHAMUYECKON HArpy3KH CIIEAyeT onpenenarts mo ¢opmyie (57), mpuHUMas B HEH Maccy
™, PaBHON Macce OJHOTO MOJIOTKA, a SKCIEHTPUCHUTET e - PACCTOSHHUIO OT OCH BPAICHHS
JI0 LIEHTPA TSKECTH MOJIOTKA.

9. DYHAAMEHTBI MEJIbBHUYHBIX YCTAHOBOK

9.1. TpeOoBaHus HACTOSILEr0 pas3jieia pacHpPOCTPAHAIOTCS Ha IPOEKTUPOBAHUE
(hyHIaMEHTOB MEIbHUYHBIX YCTAaHOBOK C KOPOTKUM OapabaHOM (CTEpKHEBBIX, IIAPOBBIX,
PYIHO-TAJICYHBIX W Jp.) W TPpyOuaThiX (IPU OTHOLICHWHW JJIUHBI O0apabaHa K JAUaAMETPy
Oonee Tpex).

9.2. B cocTaB MCXOAHBIX AAHHBIX VIS NMPOEKTHPOBAaHUS (DYHIAMEHTOB MEIbHUYHBIX
YCTaHOBOK, KPOME MaTEpUaAJIOB, YKa3aHHbIX B 1. 1.1, JOIKHBI BXOAUTE:

MOMEHTBl HMHepUuH Macc OapabaHa W pOTOpa 3JEKTPOABUTATENs, KPyTHUIbHAs
JKECTKOCTh BaJla M IIepelaTOuHOe YKCII0 3y0Uaroil nepenaym;

paccTosiHHEe OT OCH BpallleHus1 OapabaHOB MEJIbHUYHBIX YCTaHOBOK 10 BEPXHEH I'paHu
¢dyHnameHra;

TOJTHAsl Macca KOpITyca MEIbHUYHBIX YCTAHOBOK, Macca 3aroJHEeHHS.

9.3. ®yHnaMEeHThl MEJIBHUYHBIX YCTaHOBOK CIIyeT MPOEKTUPOBATh, KaK IPaBHJIO,
MOHOJIUTHBIMH WJIK COOPHO-MOHOJIUTHBIMH.

9.4. ®yHnamMeHThI TpyO4YaThIX MEJILHHIL CIIEYET POSKTHPOBATh, KaK IPaBHUJIO, B BUJE
psza TONepeyHbIX (110 OTHOLICHUIO K OcH MeJbHUIbl) [1-00pa3HbIX pam, onuparommxcs
Ha OTJIEJIbHbIC KeJIe300€TOHHbIe IUIMTHI, a MEJbHHUI] C KOPOTKUM OapabaHoOM - B BUIE
O0IIMX MAacCHUBHBIX IUIMT C ITONIEPEYHBIMH CTEHAMH WIJIM paMaMHM JUls ONMpPAaHUs dacTei
MAIlIUHBIL.

Jlns  yMeHbIIEHUs ypOBHS BHOpaluii cieqyeT OOBeAWHATh IIOBEPXY paMHbIe

(hyHIAMEHTHI TIOJ] OT/IETBHBIC MEITEHUIIBI 00IIEH Kene300eTOHHON TUTUTOH.

Ipumeuanus. 1. Jlomyckaercst MpoOEKTUPOBATh OTAEIBHBIE OTMIOPBI TPYOUATHIX MEJIBHUI] B BUJIE MONIEPEYHBIX
CTCH Ha OTACJIbHBIX IININTAX.

2. HpI/I CKaJIbHBIX U prHHOOﬁJ’IOMO‘IHLIX TpyHTax AOIIyCKAae€TCs OIMUPATh CTEHBI, MOAACPIKUBAIONINE YaCTU
MEJIbHUI] C KOpOTKI/IM 6ap363HOM, Ha OTACJIbHBIC IIJIUTHI.

3. VcTaHOBKa ABUratess, peAyKTopa U OJHOM M3 OMOp MEIbHHIBI Ha Pa3HBIX QyHIaMEHTaX, He CBSI3aHHBIX
JKECTKO MEX]y cOOOH, HE J0ITyCKaeTcsl.

9.5. Pacuer konebannii pyHIaMEHTOB MEIHHUYHBIX YCTAHOBOK CIEAYET MPOU3BOIUTH
Ha JelicTBUe ClIy4YallHOM JMHAMHUYECKON Harpy3Kd, BbI3bIBAEMOH  JIBUXKEHUEM
3aroyHUTENs B OapabaHe.

9.6. AMIUTATYIBI TOPA3OHTAIBHBIX KOJIEOaHN! BEpXHEW TpaHH MACCHBHBIX, CTEHYATHIX
W paMHBIX (QYHZAMEHTOB MEIBHHYHBIX YCTAHOBOK OT JCWCTBUS  CIy4allHOU
IUHAMAYECKOM Harpy3kd CileayeT OmpenensTh 1o (Gopmynam  00s3aTelNbHOTO
MIPUIIOKEHUS 3.

9.7. CoOcTBeHHas yrioBas dYacToTa KoyieOaHWil (yHIAMEHTOB MEJIBHHI[ IOJDKHA
OTJINYaThCA He MeHee 4eM Ha 25% OT cOOCTBEHHOH yIJIOBOWH 4acTOTHI Ay, KPyTHIIBHBIX
KoJieOaHMH Bajia SIIEKTPOABUTATES, ONIpeessieMbli o hopmylie



Ay = (58)

rae ¢; - MOMEHT UHEPIMK Macchl 0apabaHa ¢ 3arpy3Koi OTHOCHUTEIILHO €r0 OCH BPAICHUS
T-M*(TC-M-¢%);
¢, - MOMEHT MHEpIMH MacChl POTOpa 3JEKTPOJIBUTaTEIss OTHOCHUTEIBHO €ro OCH
BpAIEHHUs, T-M*(TC-M-C2);

K - xpyTunpHas ECTKOCTh Baja, COEAMHSIONIET0 POTOp ABHTATENS C IPUBOIHOU

mecrepuei, kH-m/pan (tc-M/pan);

[ - IepeATOYHOE YUCIIO 3y0UaTol mapsl (IIECTEPHU U 3yOUaToro BeHiia 6apabdana).

9.8. Pacuer mpoyHOCTH 3IIEMEHTOB KOHCTPYKLUMH (D)YHAAMEHTOB MEJBHUIL HAJJICKUT
MPOU3BOJIUTH C YUETOM JCUCTBHUS CICAYIOMINX HArpy30K:

pacUeTHOTO 3HAYCHHUS BeCa DJIEMEHTOB KOHCTPYKIMHA M YacTed MEIBHHIBI C YUETOM
Beca 3aIl0JIHeHNS;

TOPU30HTAILHON COCTaBIIAIOIIEH pacdeTHON IuHaMudeckoi Harpysku F, xH(tc),
MPUIOKCHHOW K aHHOH omope u ompenensieMor mo ¢opmyie (3), B KOTOpOH 3HAYCHUS
K03()(ULMEHTOB HANE)KHOCTHU 10 HArpy3Ke M AWHAMHUYHOCTH CIIEIyeT NPUHHMAaTh B
COOTBETCTBHUHM C Tabi. 4, a BeIM4YuHy F, - paBHOU: i TpyOuaThix MenbHul 0,2G,,; s
MEJIBHUI] ¢ KOpOTKUM Oapadanom 0,1 G, rae G, - 94acTh HOPMATUBHOTO 3HAYCHUS Beca
MENBHUIIB (0€3 MEIIOMHKX TN U 3aII0THEHHS ), TPUXOAAIIasca Ha JaHHYyIo onopy, KH(Tc).

10. YHIAMEHTBI IPECCOB

10.1. TpeOGoBaHUS HACTOAMICTO pasjelia PACIPOCTPAHSIIOTCS Ha MPOCKTHPOBAHUE
(l)yH}IaMeHTOB BUHTOBBIX, KPUBOLIUITHBIX U THAPABINYCCKUX MIPECCOB.

10.2. B cocTaB HCXOOHBIX NAHHBIX JUIsI MPOCKTHPOBaHMs (YHIAMEHTOB IMPECCOB,
KpOMe MaTepHalioB, YKa3aHHbIX B I1.1.1, TOJKHBI BXOJIUTH:

ra6ap1/1TH1)1e YEPTECIKU MpeCcCa C YKa3aHUEM BHUJia BBINIOJIHACMBIX UM TCXHOJIOTMYCCKUX
oreparnuii (IITaMIIOBKa, KOBKa, BEIPYOKa);

Macca TOCTYHaTeIbHO BIKYIIUXCS pabOuMX dYacTel mpecca; MOMEHT HHEPIUU
Bpamaromuxcsa padodYimx MacC BHHTOBOTO IPecca OTHOCHTENBHO OCH BUHTA; TJIaBHBIC
MOMEHTHI HHEPIIUHU TIpecca;

CKOPOCTH MOCTYNATCJIbHOTO W BpallaTCIbHOTO JABUKCHUA pa60‘mx yacte npecca B
MOMEHT COIPHUKOCHOBEHHS IMOJI3yHAa C YMAKOBKOW; MOJHAA AegopMarus IOKOBKH B
npecce MITaMIIOBKH WM KOBKH, oIrpejelsieMast U3 rpaduka pabouux Harpy3oK THUIIOBOM
MTOKOBKH.

10.3. ®yHmaMeHTHI IPECCOB CIIEAYET MPOEKTUPOBATh, KaK MIPABHJIO, B BUAE KECTKUX
IJIMT WJIW MOHOJIMTHBIX GHOKOB.

104 CDyHJIaMeHT])l BUHTOBBIX IIPECCOB, MNPCAHASHAYCHHBLIX JIs1 INTAMIIOBKU WA
KOBKH, CIIEyeT PACCUUTHIBATH C YUETOM MMIIYJIbCa BEPTUKAIBHON CHIIBI M KPYTSAIIETOCS
MOMEHTa OTHOCUTEJIBHO BEPTHKAJIBHOW OCH CIIEAYIOLMM 00pa3oM:

a) aMIUIMTYy BEPTUKAIBHBIX KoJeOaHuil a,, M, pyHIaMeHTa cieayeT ONnpeAeysTh 1o
tdopmyne (1) obs3arenbHOr0 TPWIOKEHHS 2, B KOTOpOW 3HaueHHe Ko3(dduimenrta
BOCCTAHOBJICHHSI CKOPOCTH yJapa € cilexyeT NMPUHUMATh: MPH XOJIOTHOW IITAMIIOBKE U
koBke € =0,5, mpu ropsuel mTammoBke u KoBke € = (0,25, a 3HaueHHE HUMIIyJbCa
BepTUKaIBHOH critkl J,, KH-c(Tc-¢), onpenensercs mo Gpopmyie

J=m,v, (59

IJIe M, - Macca MOCTYNATebHO ABIKYIIMXCS PaboumX yacTel npecca, T (Tc-¢*/M);
V - CKOpPOCTH IOCTYIATEIbHOIO IBI)KEHUS Pabodux yacTed mpecca B MOMEHT
yamapa, M/c;
0) aMIUIUTYOBl TOPH3OHTANBHBIX KoNeOaHW a;, W, M, (QyHIZaMeHTa Cciexyer
ompeneiaTs o hopmynam (6) u (7) 00s3aTeIEHOTO MIPUIIOKEHUS 2; IPH STOM 3HAUCHHUE €
TO €, 4To B 11.10.4a, a NMITyIEC MOMEHTA J,, IPUHUMAETCS PAaBHBIM

J=6r, (60)

rae 6,, - MOMEHT WHEpUMH Bpallalommxcs pabodmx Macc Impecca, T~M2(TC M~c2),
OTHOCHUTEJILHO OCU BUHTA,
® - YIJIOBas 4acTOTa BpallCHHS BHHTAa B MOMEHT yjapa, ¢, NpUHUMaeMasi 10
3aJ[aHUIO0 HA MPOCKTUPOBAHUE.



10.5. AMIIMTYIBl BEPTHKAIbHBIX @,, M, W TOPM3OHTAIbHBIX @), M, KOJEOaHMII
(yHIaMEHTOB KPHUBOIIHUIIHBIX MPECCOB MPH ONEPALNAX MITAMIIOBKH CJIEAYET ONPEAEIATh
mo ¢opmynam (2)-(5) o0O0s3aTENPHOTO TIPIJIOKEHHA 2, B KOTOPHIX 3HAYCHHE
kodpdumuenra € =0; UMOyIbC  BEepPTUKAIBHOM  Ccwiel  J,  ompexpemnsercs
9KCIEPUMEHTAIBHBIM ITyTE€M; IPH OTCYTCTBHM ONBITHBIX JAHHBIX JOITyCKAETCA HMILYJIC
BEePTUKAJIBHON CHIIBI ompenenarts mo (opmyne (59), yMHOXas ero 3Ha4YCHHE Ha
K03(h(UIMEHT 77, KOTOPHIH YUUTHIBACT BINSHHE KECTKOCTH ITOKOBKH M HaJIM4HE JIIO(TOB B
KHHEMaTHYeCKMX  Iapax  KPHUBOLIMITHO-IIATYHHOTO  MEXaHW3Ma;  IpH 10*
kH(10’1c) < F,,,, < 6,3-10*  kH(6,3-10°1c) nomyckaercs npunmmats 7= F,,,/6,3-10*
(7= F,uon/6,3-10%), a niput F,,,,, > 6,3-10* (6,3-10°1¢c) xosdpumment 7 cieayer npuHEMATH
paBHBIM 1; UMIyJIbC MOMEHTA J, IPUHUMAETCS PABHBIM MMITYJIbCY KPYTSLIEr0o MOMEHTA
OT 3aMe/JIeHUs] BpalleHHus paboyMx dYacTed mnpecca, BOSHUKAIOILETO IPH BBIIOJIHEHUH
IITAMIIOBKH, W OIIPEIEISeTCs] AKCIIEPUMEHTAIbHBIM ITyTE€M; IPH OTCYTCTBHHM OIBITHBIX
JaHHBIX 3HaueHue J,,, KH-M-c(Tc-M-C), JomycKaeTcs onpenensTs no hopmyie

J, = O,IM, (e1)
a)O
rae F,,, - HOMHHaIIbHOE ycuue npecca, KH(Tc);

J - nonHas aedopManys IMOKOBKU B INPOILECCE IITAMIIOBKHM, M, ONpeeseMas u3
TUIOBOTO Tpaduka pabodnx HArpy3oK JUIS paccMaTpHBAaeMOM MOJENH Ipecca
(pabouwmii xox ON3yHA);

M, - YIJIOBAS YACTOTA BPALICHHMS KPHBOLIMIA, C ', IPUHHMAEMAs 10 3aJAHUI0 HA
MIPOEKTUPOBAHHE.

ITpn omepanumsx BBIPYOKHM aMIUTUTYy BEpPTHKAJIBHBIX KojeOaHW (yHIAMeHTa d., M,
cienyer onpenensath no ¢opmyie (1) oOs3arenbHOro MpUIOKEHHS 2, B KOTOPOH
ko3 ¢dunment € =0, a 3HaUeHHE UMITyJIbCa J, CIEAYET ONpPeNelsiTh IKCIEPHMEHTAIbHBIM
MyTeM; TP OTCYTCTBMHM OIIBITHBIX JI@HHBIX JIOIYCKAaeTCsl 3HAueHHWE HWMIyJibca J,
OTIpeNeNATh 10 (hopMyIIe

0’3}7}1’0m
=— (62)

z E

@y

rae Fy,, - HOMHHATBHOE ycmue npecca, KH(Tc), mpu oneparmu BEIpyOKH;
®; - yIJIOBas 4acTOTa CBOOOMHBIX KOJEGAHMH CTAHMHBI, C', ONpesesse Mas Mo
bopmye

(63)

rae K, - k03 umeHT BepTHKATFHON JKECTKOCTH CTaHUHBL, KH/M (TCc/M), TpHUHUMAaEeMBbIid
10 3aJJaHHIO Ha TPOEKTHPOBAHHE;
m,; - Macca BEpXHEW 4YacTH Ipecca, PacloJIOKEHHOW BBIIIE CEPEIHHBI BBICOTHI
CTaHMHEL, T(TC-C*/M).

10.6. ®yHIaMEHTHl THIPABIMYECKUX IPECCOB, NpEIHA3HAYEHHBIX JUIS IITAMIIOBKH
WJIM KOBKHM, CIIElyeT pacCUMTHIBATh Ha JICHCTBHE MMITYJIbCa BEPTHUKAIbHOM cwiibl. lpn
9TOM aMIUTUTYIy BEPTHKAIBHBIX KoJieOaHWi (yHOaMeHTa @, CIEAYeT ONPEAeNSATh IO
¢dopmyiie (1) oOsi3aresbHOTO MpHIIOKEHHs 2, NIpUHMMas B Hel koad¢uument € =0, a
3HauYeHHe uMmyibca J, - mo dopmyne (59), B KOTOpOH Vv - MakcHMalbHas CKOPOCTh
OITyCKaHHs IOABMKHOW TpaBepchl, M/C.

11. ®YHIAMEHTBI IIPOKATHOI'O OBOPYJOBAHUA

11.1. TpeOGoBaHHS HACTOSIMIETO pa3felia PACIPOCTPAHSIIOTCS Ha MPOCKTHPOBAHUE
(yHIIaMEHTOB OCHOBHOI'O M BCIIOMOTaTeNIbHOIO OOOPYAOBaHMS NPOKATHBIX M TPYOHBIX
LIEXOB, a TAKXKe 000PYLOBaHMS HENPEPHIBHOTO JINTHS 3arOTOBOK.

11.2. B coctaB MCXOIHBIX JaHHBIX ISl IPOEKTUPOBaHUS (YHIAMEHTOB HMPOKATHOTO
000pyI0BaHus, KpOME MaTepUaloB, yKa3aHHBIX B 1.1.1, TOJKHBI BXOAUTS!

IUIaH OCHOBHBIX Ocell 000pYIOBaHHS C NPUBS3KOH K OCSM 37aHHs, a TAKKE OCHOBHBIC
OTMETKH 000pYHOBaHHMS; IUIAH U Pa3pe3bl IIOMEIEHUH TEXHHYECKOT0 MO/IBAJIa WITH ATAXa,;



JAHHBIE O PACIHOJIOKCHUH JIOTKOB JUIi THAPABIMYECKOTO CMbIBA OKAJIMHBI U
BO3MOJKHBIE BXOJBl B TpaHIIEH JIOTKOB, & TaKKe JAaHHBIE O PACIOJOXEHHH MECT
BO3MOJKHOT'O TTOSIBJICHUSI ITPOU3BOICTBEHHBIX BOJ;

YKa3aHUs O PacIloI0XEHHH MECT, T1ie He0O0OXOIMMO YCTPONHCTBO JIECTHHII, MOHTAXHBIX
MIPOEMOB, OIPaXJACHUN U EPEKPBITUIL;

JAHHBIC JUIA OIpPENCICHUS] 3HAYEHHH MOHTAXHBIX HArpy30K, pacrloylaraéMbIX B
Tpeieax MepeKphITHs Mo(Bajla M BO3JIC HETro, B BUJE IIaHA, HA KOTOPOM YKa3bIBAIOTCS
CJIC/IYIOIIIIE OCHOBHBIE 30HBI JIEHCTBUSI HArpy30K: OT CTAllMOHAPHOTO TEXHOJIOTHYECKOTO
000pyI0BaHus, OT BPEMEHHO pa3MeNIaeMoro , CMeHHOTO 00OpY/IOBaHUs IIPH PEMOHTAX C
yKa3aHUeM Beca, rabapuToB, YUCIa MOHTXXHBIX €IMHHIl 1 MUHHMAJIBHBIX TIPOXOJOB IS
HanOosee TSDKEJIOro 000pynoBaHMs (CMEHHBIE KJIETH, BaJKH C IMOXYHNIKAMH U T.IL);
JaHHBIC JUISL OIPEAEICHUs BpPEMEHHBIX HArpy3oK OT HOABIXKHOTO TpPaHCIIOPTA,
COJIEpIKallle XapaKTePUCTHUKH M KOJMYECTBO TPAHCIIOPTHBIX CPEACTB; IaHHBIE IS
OTIpeJIeTICHNs] Harpy30K B MECTaX CKJIaJUpOBaHMs MeTaia (Beca M pa3Mepbl THIOBBIX
BapuaHTOB IiTabenel, MMpaMu U T.I1. C YKa3aHUEM MPOXO0B MEXly HUMH); BPEMEHHYIO
Harpy3Ky OT OCTJIbHOTO OOOpYZOBaHWS MOMYCKAaeTcsl 3aJaBaTh B BHJE CIIIOLIHON
PaBHOMEPHO PaCIpeNeNICHHON HAarPy3KH.

11.3. Tlom ocHOBHOE W BCIOMOTaTeNBHOE IIPOKATHOE OOOpYOOBaHUE CIIEAYET
MPOEKTUPOBATh MACCHBHBIE MOHOJHUTHBIC OETOHHBIE M KENE300€TOHHBIE (YHIAMEHTHI C
HEOOXOANMBIMH BBIpE3aM, OTBEPCTHSIMHM M KaHAJIAMH WJIM OOJIeTYeHHbIE (PaMHOTO HWIIH
CTEHYATOTO THIIAa) MOHOJIUTHBIE MM COOPHO-MOHOJIMTHBIE XKeNe300eTOHHBIE (hYHIAMEHTHI
C HUCIIOIBb30BAaHUEM TIOJIOCTEH M yCTPOWCTBOM B CTAHOBBIX NPOJIETaX OOLIMX M MECTHBIX
TEXHUYECKUX d3Takeld WM TOIBAJIOB;, IPH 3TOM YCTAaHOBKY pabodell M IIeCTepeHHOU
KJIETeH, pexyKropa M HPUBOIHOTO JABUTATENs CIIEAYET IpeaycMaTpuBaTh Ha o0OIIeM
t¢yanamenre. Takue oOmmue obnerdeHHble (yHIAMEHTHI CIEAyeT YCTpauBaTh U3 BepXHEH
U HIDKHEH IUINT, COEIMHEHHBIX CTOWKAMH M CTEHaMH WJIM MAacCHUBHBIMH YCTOSMH
(omopamm), OTIEIEHHBIMH MIBaMH OT paboueil IIOMIa Ky 1 3JaHHS.

OO6opynoBaHHEe MEIKOCOPTHBIX, IPOBOJIOYHBIX M INTPUIICOBBIX CTAHOB JOITyCKAETCS
pasmemaTh B TPOJNETHOH dacTH BepxHed (yHmameHTHOW 1HMTEL. OCHOBHOE
000pyI0BaHHE KPYIMHOCOPTHBIX M CPEOHECOPTHBIX CTAHOB CJIEAYeT pa3MellaTh Haj
HECYIIIMMH omopaMu (CTOMKaMH WM CTeHaMHu). PaOouue M IIECTEPCHHBIC KJICTH
JIMCTOBBIX, TOJCTOJIHMCTOBBIX, PEIbCOOANIOYHBIX M JPYTHUX TSDKENBIX CTaHOB CIELyeT
YyCTaHaBJIMBATb HA MAaCCUBHBLIC YCTOU.

11.4. B ciywae, ecim 3aJ0KEHHE BCEX YYAaCTKOB (PyHIaMEHTOB MPOKATHOTO
o0opyoBaHusl 1 000PYAOBAHUS HENIPEPHIBHOTO JIMThSI 3arOTOBOK HA OJHON OTMETKE I10
rryOMHE MPUBOIUT K MEPepacxofy MaTepHanoB, AOMYCKAETCA OTAENIbHBIE YYacTKH
(yHIaMEHTOB 3aK/IabIBaTh HA pa3HOil IIIyOHHe.

OyHIaMeHThI, pa3/iesieHHbIe TITyOOKMMHU OTKPBITHIMH KaHallaMu (HalpuMep, KaHajiaMu
JUIL CMBIBA OKAQJIMHBI), CIIEIYET CBS3bIBaTh IOBEPXY IKEIE300€TOHHBIMU PACHOPKAMHU
yepe3 3-6 M, pacmoJOXEHHE KOTOPHIX [OJDKHO OBITH YBS3aHO C PACIONIOKEHHEM
000pyIOBaHUS.

11.5. ApmupoBanue (GyHIAMEHTOB CJEAYeT TMPOU3BOJAUTL B COOTBETCTBHU C
ykazaHusiMH pazl. 1. [Ipu aToM BepxHIO apMaTypy MacCHUBHBIX (DYHIAMEHTOB CIIEIyeT
YKJIQIBIBATh TOJIBKO I10J1 CTAHMHAMHU 000pYyI0BaHHS C JUHAMUYECKUMH Harpy3KaMu.

JuameTpsl cTepaKHEN HIKHEW apMarypbl CleyeT IMpUHUMATh He MeHee 16 MM s
¢dbyrmamentoB mmHON 10 30M 1 20MM - mrHON cBBIIIE 30M.

11.6. TIlox cranuHamMu 0OOpYJOBaHMS, BOCHPUHMMAIOIIMMU CHCTEMAaTHYECKH
JIEWCTBYIOIIME YIAapHbIE HArpy3Kd, CIeIyeT NpeaycMaTpuBaTh YCTaHOBKY 2-3 CETOK,
pacriojlaraeéMbeIX B COOTBETCTBHM ¢ yKazaHusMu 1.1.15. Ilpm 3TOM BepxHHE CETKH,
JOXO/sIINe /10 Kpast pyHIaMEeHTa, ClIeyeT 3arn0aTh BHU3 BJIOJIb BEPTUKAJIBHOM IpaHH Ha
JUAHY 15 nunametpoB 3armbaeMbpIX CTep KHEH.

11.7. Ilpy HaNMYUU MECTHBIX BO3JEHCTBUII OT JIy4YHCTOM TEMIOTHI, yIApOB KyCKaMU
MaJaome OKaJMHbl W T.I. BEPTHUKAJIbHBIC T'paHH (yHIAaMEHTa CIIEAyeT apMHUpPOBATh
CeTKaMH U3 CTep)KHEH muamMeTpoM 12MM ¢ KBaJpaTHEIMU s9eiikaMu pazmepoM 200MmM.

11.8. Pacuer koneOaHmii MacCUBHBIX (YHOAMEHTOB MO NpPOKAaTHOE 00OPYIOBaHUE
BBITIOJHATH HE TpedyeTcs.

Pacuer mnpodHOCTH »31IEMEHTOB ()yHIAMEHTOB BBINOIHSAETCS B COOTBETCTBHH C
ykazanusamu 1n.1.22 w 1.23. Ilpu STOM Harpy3kd, BO3HHKAOIIHE TIpH padoTe
000py/IOBaHUSI B HCKIIOUMTEIBHBIX CIy4asX, HalpuMep, NpPH PE3KOM HapyIICHUH
TEXHOJIOTMYECKOTO TIpollecca, M HArpy3kd, BO3HHUKAMONIME IIpU aBapusix (TOJoMKa



IIMTUHAENCH, COCIMHHUTENbHBIX My()T W T.I.), OTHOCATCS K BPEMEHHBIM OCOOBIM
Harpy3kam.

12. D YHIAMEHTBI METAJUIOPEXYIINX CTAHKKOB

12.1. B cocraB UCXOAHBIX MJaHHBIX JUIi TPOEKTHPOBaHUS  (YHIAMEHTOB
METAJUIOPEXXYIINX CTAHKOB, KPOME MAaTEPUAIIOB, YKAa3aHHBIX B 1. 1.1, JOIDKHBI BXOANTE:

YepTeXX OIOPHOM IOBEPXHOCTH CTAaHMHBI CTaHKA C YKAa3aHWEM OIIOPHBIX TOYEK,
PEKOMEHAYEeMBIX CIIOCOOOB YCTAaHOBKH M KPETUICHHUS CTAHKA,;

JTAaHHBIE O 3HAYCHUSIX HArpy30K Ha (yHOAMEHT: AJIsl CTAHKOB ¢ Maccoil 1o 10T - oOmas
Macca CTaHKa, a I CTaHKOB ¢ Maccoil Oonee 10T - cxema pacroyioKeHHsI CTATHYECKIX
Harpy3o0K, IepeaBacMbIX Ha (DYHIAMEHT;

JUTS CTAaHKOB, TPEOYIOIIMX OTpaHHYCHHS YNPYroro KpeHa (yHIaMeHTa, - JaHHBIE O
MpeIeNbHO JOMYCTUMBIX M3MEHEHHAX TOJNIOKEHHS IIEHTPa TSDKECTH CTaHKa B pe3yibTaTe
YCTaHOBKH TSDKETIBIX JeTalel W TepeMEelIeHHs Y3J0B CTaHKa (WIM MaKCHMaJbHBIC
3HAYCHHSI MAacC NIETalie, MacChl TIOABIDKHBIX Y3JI0B W KOOPIMHATHI WX TEPEMEIICHNUS), a
TaKKe JTAaHHBIE O IMPEIETIbHO JOMYCTUMBIX YIJIaXx MOBOPOTa (yHAaMEHTa OTHOCHTEIILHO
TOPU30HTAIBLHOU OCH;

JAaHHBIE O KJIACCE CTAHKOB TI0 TOYHOCTH, a TAKXKE O KECTKOCTH CTAaHWHBI CTaHKOB, O
HEOO0XOINMOCTH 00ECTIEYeHHS KECTKOCTH 3a CUYeT (PyHAaMEHTa U O BO3MOKHOCTH 9acTOU
MIEPECTAaHOBKU CTAHKOB,

JUIS BBICOKOTOYHBIX CTAHKOB - YKa3aHHS O HEOOXOAWMOCTH W PEKOMEHIyeMOM
cnoco0e WX BHOPOM3OIALNHU: KPOME TOTO, B 0CO00 OTBETCTBEHHBIX CIy4asX UL TaKHX
CTaHKOB (HampuMmep, IpPH YCTAaHOBKE BBICOKOTOYHBIX TSDKEIBIX CTAHKOB WM TpHU
YCTaHOBKE BBICOKOTOYHBIX CTAHKOB B 30HE HHTEHCHBHBIX KOJICOaHMI OCHOBaHMI) B
MCXOJIHBIX JIAHHBIX JUIS MPOCKTUPOBAHUSI JIOJDKHBI CONEPIKATHCS PE3YJIbTaThl U3MEPEHUIt
KoneOaHui TPpyHTa B MECTaX, MPEIyCMOTPEHHBIX JUIS YCTAHOBKH CTaHKOB, W JIpyTHe
JIaHHBIe, HEOOXOAMMBIC MJIs ONpeAeNieHUus TapaMeTpoB BUOpOM3OISIMU (TIPEASTbHO
JIONYCTHMBIE aMIUIUTY/Abl KoyieOaHuid (yHAaMEHTa WIM MpPEAENIbHO JOIMYCTHMbIE
aMIUIMTY/IbI KOJIeOaHHUH 3JIEMEHTOB CTaHKa B 30HE PE3aHMs U T.I1.)

12.2. Crtankd B 3aBUCHUMOCTH OT HMX MAacChl, KOHCTPYKIIMM M Kjacca TOYHOCTH
JIOITyCKAeTCsl yCTAaHABIMBaTh Ha OCTOHHOM NOACTWIAIONIEM CJO€ Iojla Iiexa,Ha
YCTPOCHHBIE B II0JIy YTOJIICHHbIE OETOHHBIC WM KEJIe300€TOHHBIC JICHTHI (JIEHTOYHBIE
(yHIaMEHTBI) WM Ha MacCUBHBIE (pyHIaMEHTHI (OAMHOYHBIE MM O0IIHeE).

12.3. Ha noxcTunarpoieM ciioe moJja 1exa cieyeT yCTaHaBIMBaTh CTAHKU C Maccou J0
10T (mpu cooTBeTCTBYIOLIIEM OOOCHOBaHMHM 10 15T) HOpMalbHOM W TOBBIIICHHOM
TOYHOCTH C XKECTKHMHU U CPETHEH JKECTKOCTH CTaHWHAMH, JUIS KOTOpBIX [/h < 8 (rme I -
JUIMHA, M, /i - BBICOTa CEUEHMs CTAHUHBI CTaHKa, M), a TaKXKe BBICOKOTOYHBIE,
BUOPOM3OJIALMIO KOTOPBIX JIOMYCKAETCsS OCYIIECTBISITH IPU IOMOILIM YHPYTHX OIIOp,
PacIoyoKEeHHbBIX HENOCPEACTBEHHO 1101 CTAHMHON CTaHKa.

Ha ycTpanBaemble B oy Iiexa yTOJIICHHbIE OSTOHHBIE MM JKeJIe300€TOHHBIE JICHTHI
JIOITyCKAeTCsl YCTAHABIMBATh CTAHKA ¢ Maccoit 10 30T.

12.4. Ha (hyHIaMeHTHI clielyeT yCTaHaBINBaTh CTAHKH CIIEAYIOIINX BH/IOB!

C HEXXECTKHMH CTaHMHAMM C OTHOIICHHWEM //h>8 W ¢ CcOCTaBHBIMH CTaHHUHAaMH, B
KOTOPBIX TpeOyemast )KEeCTKOCTh 00ecIieunBaeTcs 3a cUeT PyHIaMeHTa;

¢ maccoit 6onee 10T (mwm 15T Tpu COOTBETCTBYOIMEM OOOCHOBAHWH) MPH TOJIINHE
0OETOHHOTO MOJCTUIIAIOIIETO CJIOS I10J1a, HEAOCTATOYHON JUIsl YCTAaHOBKH CTAaHKOB JaHHOMN
MaccChl;

BBICOKOTOYHBIE, JJIs1 BUOPOU3OJISIIUKM KOTOPBIX HEOOXO/AMMA YCTaHOBKA CIIEILMAIbHBIX
(yHIaMeHTOB.

HpuMeqal—me. YcTaHoBKa BEICOKOTOYHBIX CTAHKOB Ha O6H_H/I€ Cl)yHI[aMeHTBI JIOITYCKa€TCs TOJIBKO B ClIy4asx,
€CJIi B YHCJIE€ I'pyHnibl CTaHKOB, YCTaHABJIMBAEMBIX HE OJOUH q)yH[[aMeHT, OTCYTCTBYIOT TaKH€, IPU pa60Te

KOTOPBIX 6y£[yT BO3HHUKATh JUHAMHUYECKHE HArpy3K{, BbI3bIBAIOIINE KojebaHus C AMIUINTyJaMH,
TIPEBBIMIAOIINMHA MIPEACIBHO NOMYCTUMBIC, YKa3aHHBIC B 3aTaHUHA HA IPOCKTUPOBAHUEC.

12.5. Jlns BBICOKOTOYHBIX CTAaHKOB, YCTaHaBIMBAEMbIX Ha BHOPOU30JIMPOBAHHBIX
(byHIaMeHTax U TPeOYIOIMX IEePUOANYECKOH FOCTHPOBKH, PEKOMEHIYETCsl HCIIOIb30BaTh
KOMOMHHUPOBAHHBIE yNPYTrO-KECTKHE ONOPHBIE 3JIEMEHTHI, I03BOJISIFOIINE HEPEXOAUTH OT
yIpyroi ycranoBku (yHaaMeHTa, 00ecleunBaroliell ero BHOPOU30IIIIHIO, K IKECTKOM.

[Tpu npoexTHpoBaHWM BUOPOU30JIMPOBAHHBIX (YHAAMEHTOB CTAaHKOB Ha PE3WHOBBIX
KOBpPHKaxX JOJDKHBI OBITh NPELYyCMOTPEHBI YCTPONCTBA, OOECIEUNBAIOLINE BO3MOKHOCTh
CMCHBI 9TUX KOBPUKOB.



12.6. Jlnst onuHOYHBIX (YHAaMEHTOB CTAHKOB HOPMAJILHOM W MOBBIIICHHON TOYHOCTH
¢ maccoit 710 30T BeicoTy (pyHIaMEHTa CleayeT NPUHUMATh B COOTBETCTBUHU C JaHHBIMHU,
TIPUBEJCHHBIMA B TaOl. 13, a ms craHKOB ¢ Maccoil 6onee 30T - Ha3HAYaTh U3 yCIOBHUS
obecrieueHHss HEOOXOMUMON >KECTKOCTH CTaHWHBI 3a c4YeT (yHIAMEHTa, a TakkKe U3
KOHCTPYKTUBHBIX COOOpakeHUi! B (B YACTHOCTH, B 3aBICHUMOCTH OT TTyOWHBI IPUSMKOB).

12.7. BeicoTy o0mux (GpyHAaMEHTOB CTAHKOB HOPMAaJIHHOH M MOBBIIICHHOW TOYHOCTH
CJIe/IyeT OIPEeessTh MO pe3ysbTaTaM pacyera GpyHIaMeHTa Mo MPOYHOCTU U KECTKOCTH C
y49eTOM MHHHMAaJbHO HEOOXOomuMOH BBICOTHI (cM. Tabn. 13), obOecreunBaromei
TpeOyeMyr0 JKECTKOCTh CTAHUHBI OT/ACNIbHBIX CTAHKOB, & TaKXKE M3 KOHCTPYKTHBHBIX
coo0pakeHMit, 0cOOEHHOCTEH JAHHOTO BUAA CTAHKA U YCIOBHUH €ro 00CITyKUBAHHUS.

12.8. @yHmaMeHTHI CTaHKOB CIIEAYET apMHPOBATh CETKAMH W3 CTEP)KHEH THaMETPOM
8-10 MM ¢ kBazmpaTHBIMH stueiikamu pazmepoM 300 MM, yKIaJbIBAeMBIMH Ha PacCTOSHUHT
20-30 MM OT BepxHEl 1 HIDKHEH rpaHeil pyHnamenTa.

12.9. YcTaHOBKY CTaHKOB JOIYCKAaeTCS MPOWU3BOAMUTH KaK 0e3 KpeIUIeHUs, TaK U C
KperuieHreM (GyHIaMeHTHbIMU OontaMu. [Ipu 3TOM KpersieHHe CTaHKOB (pyHIaMEHTHBIMHU
6onTamu 00s3aTeNBHO:

pu HEOOXOTUMOCTH OOECII€YeHHsI COBMECTHOH palbOoThl CTaHWHBEI C (pyHIAaMEHTOM
(Hanpumep, CTAHKOB BBICOKOI TOYHOCTH, yCTAHABIMBAEMBIX Ha OJJMHOYHBIC (DYHIaMEHTHI,
WIM CTAaHKOB C HEXECTKHMMH CTaHWHAMH, B KOTOPBIX TpeOyemas >KECTKOCTh CTaHWHbI
obecrieunBaeTcs 3a cueT PyHIAMEHTA),

NPU AMHAMUYECKUX HArpy3Kax OT BO3BPATHO-NIOCTYHATENILHO HEPEMEIAIOIUXCS MACC
(Hanpumep, B IPOJOJBHO-CTPOTAJBHBIX  CTaHKaX) WJIM  OT  BPAILAOIIUXCS
HEYPaBHOBEILICHHBIX MAaCC, KOTOPbIE MOTYT BbI3BaTh IepeMellneHus (yHIaMeHTa OpU
paboTe Ha CKOPOCTHHIX peknMax (HallpuMep, B TOKAPHBIX U (PPEe3epHBIX CTAaHKAaX).

Tabmuna 13

Bericora pyHnamenTa A, M,
T10J1 METAJUIOPEXKYIINE CTAaHKH

I'pynmna CraHku HOPMAJIBHOM U MOBBIICHHON
CTaHKOB TOYHOCTH ¢ Maccoi 10 30T
1 TokapHble \/’
T'opu3oHTaIBHO-TTPOTSKHBIE 03vL

IpomonsHO -(pesepHbIe
IIpo1011bHO-CTpOrabHbIE

2 IInudosanbube 0.4 \/Z

3 3ybopesHbie
Yoo 0,68/

KapycenbHble, BepTHKaJIbHBIC IT0TyaBTOMAThI
1 aBTOMAThI

KapycenbHo-(pe3epHbie

KoncosbHO- 1 6e3K0HCONIBHO-(pe3epHbIe
I"opH30HTAILHO-PACTOYHBIE

4 BepTukanbHo- u pagnanbHO-CBEPIMIbHbBIE 0,6-1m

5 INonepeuHo-cTporanbHbIe U T0I0SKHBIE 0,8-1,4m

O6o3Hauenue: L - nnuHa QyHIAMEHTa, M.

Ipumeuanus: 1. Jlng rpynn 4 u 5 Oonplume 3HAYeHUS ClefyeT MPUHUMAThH UL CTAHKOB
60JIBIINX Pa3MeEpOB.

2. Jlns arperaTHbIX CTAQHKOB IIOBBINIEHHONW TOYHOCTH, MHOTOOIIEPAlMOHHBIX CTaHKOB M
CTaHKOB C IPOrPAMMHBIM YHPABJICHUEM (OTJCIbHBIX HIIM B aBTOMATHYECKUX JIMHUSAX) BBICOTY
(yHIaMEHTOB cienyeT yBeanuuBaTh Ha 20%.

12.10. Ilpu ycTaHOBKE CTAaHKOB Ha YTOJIIEHHBIX OCTOHHBIX WM JKEJIC300€TOHHBIX
JICHTaX TMOjJa WM Ha OTHENbHbIX (yHIaMeHTax JIeHThl W (yHIaMEHTHI clenyeT
paccuuThIBaTh HA IPOYHOCTh HA JEWCTBUE PpACUETHBIX CTAaTUYECKUX HArpy3okK B
COOTBETCTBHUHM C yKazaHusmH m.1.22 ul.23 u B ciryyae HEOOXOANMOCTH - Ha JKECTKOCTh
(cm. 1.12.6).

12.11. Pacder ocHoBaHmWii pyHIaMEHTOB 1O aedopManmsIM CIEAyeT MPOU3BOAUTH B
Cilydasix OTpaHMYEHHs YIJIOB II0OBOpoTa (yHAaMEeHTa, IIPU JTOM JOIMYCKaeTCs
npeHebperaTh ynpyrocteio (yHmamenrta. Pacder yrioB moBopora (yHmameHTa ciemyer
BBINOJIHATh HA JIEHCTBHE pacueTHBIX (¢ KO3QDHUIMEHTOM HaNEKHOCTH 110 Harpyske = 1)
CTaTUYECKUX, IKCLIEHTPUYHO IPUIIOKEHHBIX HATPY30K.

12.12. Pacuer konebaHWii HEBHOPOM3OJMPOBAHHBIX (YHIAMEHTOB CTaHKOB, Kak
MPaBUJIO, HE BBIMOIHAETCS.

12.13. PaccrosiHne OT ()yHZaMEHTOB BBICOKOTOYHBIX CTaHKOB 10 (DyHIaMEHTOB
CTaHKOB, pabOTAIONIMX CO CO3HATEIbHBIMH JWHAMUYECKHMMHU Harpy3kamu (J0JI0eXKHBIE,
CTpOTaJIbHBIC H T.I1.), IOJDKHO OBITH HE MeHee 15M.



JlonmycTuMOCTh yCTaHOBKY BBICOKOTOYHBIX CTAHKOB B 30HE AEUCTBUS Pa3IM4HOIO poAa
MIPOMBIIIJICHHBIX ¥ TPAHCIIOPTHBIX UCTOYHUKOB BHOPAIIMil CIeTyeT IPOBEPATH pacueToOM B
COOTBETCTBHH C 00513aTEIbHBIM MPHII0KEHHEM 4.

13. ®YHIAMEHTBI BPAIIAIOIIMXCA MEYER

13.1. TpeOoBaHUs HACTOAIICTO pasjeiia PACIPOCTPAHSIIOTCS Ha MPOCKTHUPOBAHUE
(yHIaMEHTOB BpaIlAIOIMXCS 00KHUTOBBIX IIEUeH C YUCIIOM OIop OoJee IBYX.

13.2. B cocraB HUCXOIHBIX [aHHBIX U1 IPOCKTHPOBAHHUSA, KPOME MAaTEpHaNoB,
YKa3aHHBIX B 1. 1.1, TOMKHBI BXOUTH:

YepTeXXu Koplyca IMe4d C YKa3aHWeM TOJIIMH CTaJIbHOW OOOJIOYKH, pPa3MepoB
OaHmaxked U TONIMHBI PyTEPOBKY;

JaHHbIE O YHCIIe 3yObeB BEHIIOBOM IIECTEPHHU; 3HAYEHHsI HArPY30K Ha (pyHIAMEHTHI OT
OTIOPHBIX PaM U POJINKOB, a TAK)KE HAa OMOPY MPUBOJHOTO 000PYJOBaHMS OT MEXaHM3MOB
HPUBOA;

JaCTOTa BPAIIEHHs KOPITyca MEeYH B 3KCIUTyaTallMOHHOM PEKHME;

3HAQUEHHWE MAaKCHUMAJIBHOTO YCWIMS B THAPOYNOpe Mg Ieyed, CHaG)KEHHBIX
THIPOYIIOPAMH.

13.3. ®yHgaMeHT Bpallaromieiicss meun OOJDKEH MPOeKTHPOBATHCS, KaK MPaBUIIO, B
BU/IC OTIHEIBHBIX JKEJIE300€TOHHBIX OINOpP pPAMHOM WM CTEHYaTOW KOHCTPYKIIWH,
BBIIIOJIHACMbIX MOHOJIMTHBIMHU 501040 C60pHO-MOH0ﬂl/ITHI)IMl/I u OTACJIbHBIMU oT
(yHAaMEHTOB M NpYrux KOHCTpyKuui 3nanusi. [Ipum sTom mpuBomHOoe o0opymoBaHue U
OMMKANIIYI0 POJIMKOONOPY HEOOXOMUMO pa3MellaTh Ha OJHOW OIope CTEHYATOU
KOHCTPYKIIMH CO CTEHAMH B JIBYX B3aMHO IEPIICHANKYJISIPHBIX HAPABICHHSX.

13.4. PacyerHoii cxemoil ycTaHOBKH (Ieud M (hyHIaMEHTa) SIBIISIETCS Hepa3pesHas
Oanka (KopIyc Ieud), IAapHUPHO OMMPAIOLIASCS HA YNPYIHE ONOpbl. YTPYrocTh OIOP
YUUTBHIBAETCS B BEPTUKAIEHOM M TOPU30HTATBHOM HAIPABICHHSX.

BeprukanbHble W = TOpU3OHTAJbHBIE HAarpy3KM Ha  OIOPBI,  HalpaBJEeHHbIC
MEPIICHANKYJIIPHO M BIOJIb OCH TI€YH, CICIYET OMPEALIIATh C YIeTOM COBMECTHON paOOThI
KopIyca neuu u pyHgamMeHra.

13.5. Ilpu mpoeKTHPOBAHUN OTIOP KOA(PPHUIMEHTH UX JKECTKOCTH B TOPU3OHTAIHHOM
HalpaBjCHUM, TEPHEHIUKYJIIPHOM OCH II€4H, CIlleyeT NpUHUMarb HE MeEHee
KO3()(UIMEHTOB >KECTKOCTH KOpITyca II€YH, NpUYeM JUIl KpalHHX OIOp HE MeHee
K03(h(PUIMEHTOB KECTKOCTH KOPITyca eI B MECTE PACTIONIOKEHHSI COCETHIX C HUM OIOP.

Ipumeuanue. [Tox k03hPUIHEHTOM KECTKOCTH KOPITyca MEYH CIIEAYeT MOHUMATh PEaKkluio Hepa3pe3Hon

Oalku B MecTe PpacnoJIOKECHUA paCCMaT‘pI/IBaeMOﬁ OIIOpBI MIPpU €€ TOPU3O0HTAJIBHOM CEAMHUYHOM CMEIIECHUUN
MOIIEPEK OCH MIECYH.

13.6. HopmatuBHbIE ropH30HTaNIBHBIE HATPY3KU Ha onopsl F),,, kH(Tc), neficTBytromue
BIIOJIb OCH TI€YH, CJIEYET ONpPeeIsiTh o GopMyJe

F k
ny™f
Fn,t =—, (64)
cosa
rne F,, - HOpPMaTHBHas BepTHKalbHas Harpy3ka, kH(tc), ompenmemsemas 1o

COOTBETCTBYIOIIEMY codeTaHuro (1.13.9);

ky - xo>dduuueHT TpeHns noJ0aHAAKHONW O00eyalKh 10 OIOPHBIM POJIMKAM,
MpUHUMAEMEBIH paBHBIM 0,2;

O - YroJa MEeXAY BEpPTUKAJIbIO U NPSIMOM, COEAMHSIOIIEH OChb KOpIyca C OCBIO
OTIOPHOT'O POJIHKA.

13.7. Topu3oHTaNBHBIE HATPY3KH HA OIOPHI, NEHCTBYIOMIME BJAOJG OCH II€YH, IPH
000CHOBaHMHU PacueTOM JOIYCKAaeTCsl MepEeaaBaTh HA ONOPY HMPUBOIHOTO O0OPYHOBAHUS
CTAJBHBIMH DPACIOPKAaMH, CBS3BIBAIOIIMMHU OIOpPHI HAa ypoBHE MX Bepxa. [Ipm pacuere
pacropox, KpoMe YyCWIHK, yKa3aHHBIX B 1. 13.6, clemyer yYHTHIBATH YCHIIHS,
BO3HHUKAIOIIKE B HUX OT TEMIIEPATYPHBIX BO3JECHCTBUN.

13.8. HopmaTuBHbIE IMKIMYECKHE HArpy3KH (BEepTHKaIbHAs F, ,, 1 TOPU30HTAIbHAS
F, 5, IeHlcTBylomas MEpHeHAMKYISIPHO OCH II€4M) Ha OHOpbl OT Beca IIEYH,
TEIUIOOOMEHHBIX YCTPOWCTB, (YTEPOBKHM H OOXHTaeMOTO MaTepuana, MOHTaXHBIX H
TeMIepaTypHbIX AedopMarmii kopiryca rmeun, KH(Tc), BOSHUKAIOMIHE TIPH BPAIlCHUH ITeYH
C OKCICHTPHUCHUTETOM, CIIEAYET OIPENEeNsATh B COOTBETCTBHM C PAacyeTHOHW CXEMOH,
ykazaHnHOW B m. 13.4. Ilpu 3ToM HEOOXOOMMO NPUHMMATh MAKCHMAJIbHOE 3HAUCHUE
peaKIuy, MOJTy4aeMoe Ha ONOpe MPU SKCHEHTPUCUTETE OCH KOpILyca Medu, paBHOM 20MM,



32/1aBaéMOM IMOOYEPEHO Ha KaXIOH Omope B BEPTUKAILHOM W TOPU30HTATHHOM
HaIpaBICHUIX. MaKCHMallbHBIE pacueTHBIE HArpy3KH IEeYd C 9YHCIOM Omop He Ooee
YEeThIpeX JOIYCKAeTCs ONPENENATh NMPH AKCICHTPUCUTETE OCH KOpITyca IIeYH, PaBHOM
10MMm.

IIpumeuvanue. Harpysku F, ,, u F, , A7 TpeX- U YETHIPEXOMOPHBIX IEUei IOMycKaeTcs: ONnpelesiTh Mpu
9KCIEHTPUCHUTETE OCH KOPITyca IIe4H, paBHOM 10MM.

13.9. PacueT omop mo NpoYHOCTH NMPOU3BOIUTCS HA CIEIYIONIUE COYeTaHUs Harpy30K:
1) F,, F, 2) Fy, Fie, Fiy, TR F,, F), F) - pacueTHble Harpy3Kd Ha PaccMaTpUBAEMYIO
omopy, kH(Tc), onpenenseMbie B COOTBETCTBUY C yka3aHusamu mi. 13.6, 13.8 u 1.23; F,,. -
pacueTHas BepTHKaJbHas Harpyska Ha omopy, KH(Tc), ompenensiemMas B COOTBETCTBHH C
yKazaHusaMH 1. 13.4 6e3 ydera SKCLIEHTPUCHTETA IeuHn; F, . - pacueTHas TOpPU30HTAIbHAS
Harpy3ka Ha omopy, KH(Tc), meWcTByromas BIOIh OCH IIeYH, OIpenenseMas B
COOTBETCTBUM C yKazaHusmH 1. 1.23 mpu 3ameHe Harpy3ku F), ,, B (opmyne (64) Ha
HArpy3Ky F, y.c.

IMpumevanus: 1. [Jlng omop, 0OOPYZOBaHHBIX THAPOYHOPAMH, B KadeCTBE pPAacUETHOrO 3HAYCHMS

FOPUM3OHTANLHON HArpY3KH, HaTpaBienHoi Bomb ocu neun, Fy, KH(TC), cnemyer npunnmars naubonsuiee u3
JIBYX €€ 3HaYEHUIi, OnpeeNeHHbIX 110 popmyJe (64) U 1o YCHIIMIO B THAPOYTIOPE.

2. Pacuer onop Ha BTOPOE COYETAHHUE HATPY30K CIEAyeT HPOU3BOJUTE C YUETOM MOMEHTA, JCHCTBYIOIIErO B
TOPU30HTAJIBHOMN IJIOCKOCTH OT HAarpy3ku [, NPUIIOKEHHOH TOJIBKO K OJIHOMY M3 POJIMKOB OIOPHI I1€YH.

13.10. Pacuer >keme300€TOHHBIX 3JIEMEHTOB OIOp HAa BBIHOCIHBOCTH CIIEAYET
NPOM3BOJIUTh HAa HAarpy3Kd, OIpeIesieMble B COOTBETCTBMM C YyKazaHMsMH 11.13.9,
NpHHUMas KO3QOHUIMEHT HaJeKHOCTH 110 Harpyske = 0,8.

13.11. IInomrame MOIOMIBEL OMIOPHI CIIEAYET ONMPENEIATh U3 YCIOBHUS TOITYCTHMOCTH €€
OTpBIBA OT OCHOBAHUS He 00Jiee YeTBEPTU IIMPUHBI IOIOLIBHL.

13.12. ®yHmaMeHTHl TOJ IEYH CIEAYeT IPOCKTUPOBATh TAaKUM OO0pa3oM, YTOOBI
3HAUEHUs MEPBOM YacTOTHl COOCTBEHHBIX BEPTHUKAJIBHBIX M TOPU3OHTAIBHBIX KOJIeOaHHI
YCTaHOBKH, OTpeAesieMble U1 PacueTHOW cXeMHI 11.13.4, oTnuyanuce He MEeHee 4eM Ha
25% oT 3HauYeHMs YACTOTHI 3aleIUICHUS 3yOBeB NPHUBOIA , c'l, BBIYMCIIEHHON TIO
thopmyne

®=0,105Nn,, (65)

rae N - gucio 3yObeB BEHIIOBOW IIECTEPHI;
n, - 9aCTOTa BpaIeHUs TIeun, 00/MUH.

ITPUJIOXKEHMUE 1
O0s13aTenpHOE

PACYET KOJIEBAHUW ®YHJIAMEHTOB MAIIIVH C
MNEPUOJUYECKUMHU HATPY3KAMUM'

Pamuble pyHaaMeHTbI

1. AMIIUTYIBl  TOPHU3OHTAJIBHO-BpAIATENIbHBIX  KOJNEOAHHH  OTHOCHUTEIBHO
BEPTUKANBHON OCH BEpXHEH IUIUTHI paMHBIX (YHIAMEHTOB 4@y, ,, M, CIELyeT ONPENEeNsITh
o opmyJie

ap,= at ayly, (1

TJIe ¢, - aMIUIMTY/la TOPU3OHTAIBHBIX KOJIeOaHWil LIEHTpa TSHKECTH BEPXHEH IUIHUTHI, M,
BhIUHUCIIIEMast 1o (hopmyJie

— x,st , (2)
J[l—(wmxf]z +4ED (! 2,)°

ax

a, - aMIIuTyja (yroi moBopoTa), paj, BpALIATENbHBIX KOJIE€OaHUH BEpXHEH ILTHTHI
OTHOCHTEJIFHO BEPTUKAJIBHOM OCH, NPOXOMAIIEH dYepe3 ee ILEHTP TSDKECTH,
ompenensgeMas 1mo Gpopmyie

a
a kol .0

- \/[1—(a)//lw)2]2 F4E (@1 1,) ’




® - 4acTOTa BPaLIEHHsI MALLWHBI, c'l, ®=0,105n,,
n, - 9aCTOTa BpaIleHHUs MAIIWHBI, 00/MHH;
@yt - COOTBETCTBEHHO IIEPEMEIIIEHUE, M, U YTOJI [IOBOPOTA, Paj, IIEHTpa
@y, TSOKECTH BEPXHEH IIMTHI IIPH CTATUYECKOM NEHCTBMU CHWIbI I}, u MomeHra M.,
orpenensieMbie o GopMyITaM

F

@y = )
s
M

a, =os (5)
w.st Su/

3nech Fj, - pacdyeTHOe 3HAYCHHWE TOPU3OHTAJIBHOM COCTABIISIOMICH JAMHAMUYECKON
Harpy3ku, KH(Tc), onpenensemMmoe Mo COOTBETCTBYIOIIUM pa3zeiaM C yIeTOM
yKkazaHuii m.1.23;
M, - pacyeTHOE 3HauCHHE BO3MYILAIOIIETO MOMEHTA OTHOCHUTEIHHO BEPTHKAIBHON
ocH, MPOXOJIIeH 4epe3 LEHTP TSHKECTH BepxXHeH rmThl, kKH-m(Tc-M), mms
MAIllMH C BpalaoIIMMUCS YacTAMH cieayeT NpuHumarts M, = Fj, [,/ 2;

S,Sy - K03DPUIMEHTHI )KECTKOCTH CUCTEMBI (DYHIAMEHT - OCHOBaHHUE COOTBETCTBEHHO
B TOPU30HTAJILHOM HAIpaBJICHUH, MEPHIEHIUKYJIIPHOM OCH Bajla MallWHbI,
kH/M(Tc/M),1 TP TIOBOPOTE B TOPU3OHTAILHOW IIOCKOCTH, KH-M(TC-M),
omnpenenseMbie 1o popmysam (6) u (7) HACTOAIIETO PUITIOKEHHS,

g, & y - OTHOCHTENbHBIE NEMI(UPOBAHUA CUCTEMBI (YHIaMEHT - OCHOBaHHE,
omnpenenseMbie o popmyiam (12) u (13) HACTOSIIEr0 MPUITOKEHHS;

Av A, - YITOBBIE 4YacCTOTBl TOPU3OHTANBHBIX M BPAIIATENbHBIX KOJIeOaHMIl
(GyHIaMEHTa OTHOCHTENBHO BEPTHKAIBHOM OCH, NMPOXOAAIICH 4epe3 LEHTP
TSDKECTH BepxHeil mmmThl, ¢, ompenensemsie mo dopmynam (14) u (15)
HACTOSIIETO [TPUIIOKEHHUS;

I, - paccrosHME OT IEHTpa TSHKECTH BEPXHEH IUIMTHI 10 OCH Haubolee
yIaJeHHOTO ITOJIIMITHUKAMU MAIIMHBI, M.

IK MalmyHaM € M[OE€PUOANYECKUMH HArpyskaMu OTHOCATCA MaIIWHBI C BpallalONIMMHUCA YacCTIAMHU,
KPUBOIIUITHO-INIATYHHBIMU MEXaHU3MaMH, Z[pO6I/IJ'IKI/I u ap.

2. KoaddurmeHTsl xeCcTKOCTH KOHCTPYKLUMH (QYHIAMEHTa C YYeTOM YIPYroCTH
ocHoBaHus Sy, KkH/M(tc/m), n S, kH-M(Tc-M), cemyeT BBIUMCIATE 1O hopMymnam:

1
WK+ K+ (1/SY)

(6)

X

1

S, =—"—"——77; (7)
(/K,)+(1/S,)
B dbopmynax (6) u (7):
h - BbIcOTa DyHIaMEHTa, M;

K., K,, K, - ko3 dHUIHeHThl KECTKOCTH OCHOBAHHS COOTBETCTBEHHO IPU YIPYroM
paBHOMepHOM K, M HepaBHOMepHOM K, cIBUreé M HEPaBHOMEPHOM
cxatuu K, onpenenseMble B COOTBETCTBUH C TpeOboBaHMsIMH M.1.27 unu
n. 1.36;

S, - cyMMa K03 (PUIMEHTOB XECTKOCTH BCEX MOMEPEUHBIX paM (DyHJaMEHTa B
TOPU30HTAILHOM HAaIpaBlI€HUH, NEPIEHIUKYISIPHOM OCH Bajla MAIIMHBI,
kH/M(tc/M) (N - 9rCII0 TONIEPEYHBIX paM), onpeaesiemMas mo Gopmyiie

N
SV=3S;; ®)

S’y - cymMa KO3(h(DHUIUEHTOB >XKECTKOCTH BCEX MONEPEUYHBIX PaM IIPH IOBOPOTE
BepXHEH IUIUTHL B TOPH3OHTAIBHOW IUIOCKOCTH OTHOCHTENIBHO €€ LEHTpa
TsoKecTH, KH-M(Tc-M),onpenenseMas o Gpopmyie



4 N 2
SV/ = aSlel 5 (9)

IZIE €; - PACCTOSIHUE OT IUIOCKOCTH i-H IONEPEUHON paMbl 10 LIEHTPA TSAKECTU BEPXHEU
IIJIMTBI, M.
KoahpuuneHT )XecTKOCTH OAHOITAXKHBIX IIONEPEYHBIX paM C JKECTKUMH y3lamu S;,
kH/m(Tc/m), ciepyer onpenensith 1o GpopmyJe

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

- (10)
h’(2+3k,)

i

rie Ej, - MOIy/Ib YIPYrOCTH MaTepuania paM BepXHero ctpoerns, klla (tc/m?);
_ h1 i

- H (11)
lilh,i

i

1y,,1;; - MOMEHTBI MHEPIMH MOIEPEUHBIX CEUEHHH COOTBETCTBEHHO CTOMKH M pUresns
pamsr, M*.

h;,l; - COOTBETCTBEHHO pacueTHasl BbICOTA CTOWKM M PacUETHBIN IMPOJIET purens i-i
[OIIEPEYHON PAMBIL, M.

ITpumeuanue. Jlomyckaercss IPpUHAMATE PAcUYSTHYIO BBICOTY CTOMKH /; paBHOH DPacCTOSHHIO OT BepXHeH
TpaHH HIDKHEH IUIUTEL IO OCH pHrelis (IPOXOAsIIell yepes HEeHTpP TSDKECTH ILUIOIA K er0 CEYeHNUs ), B PacCUeTHBII
nposnet puress paBHbIM 0,9 pacCTOSHMS MEXKIY OCSIMU KOJIOHH.

3. OrtHOcHTenbHOE AeMI(pHPOBAHIE CHCTEMbI (YHIAMEHT - OCHOBaHHE &, u & v
CcllellyeT ONpeessATh 10 GpopMyJiaMm:

2

/ 1 h /4
=S¢ —+S,—+— | (12)
K. K, 28,
/ 1 o
Sy =5Sy| Sy t oo P (13)
K, 28,
rne &, &, - OTHOcHTeNbHOE JeMN(HPOBAaHHE JUII TOPM3OHTANIBHBIX &, WM

BpamarensHelx &, u &, konebanuii (QyHIaMeHTa Ha TPYHTe,
OIpeZieTIsieMOoe B COOTBETCTBUM € TpeboBanusmu 1. 1.29 nmm 1. 1.37;
¥ - KOO(QQUIEHT MOTIIONEHNUS SHEPTUH TIPH KOJIeOAHUSIX, IPUHUMAEMBIH JUIS
XKeJe300€TOHHBIX ~ KOHCTpyKumi  paBHeIM 0,06, u1d  cTaJbHBIX
KOHCTpykumi - 0,02.
4. Yrnosble 4acToThl Konebanuil gynnamenta A, u A, ¢!, cmenyer ompenenats mo
¢dopmynam:

(14)

(15)

B dopmynax (14), (15):

m - Macca CHCTEMBI, BKJIIOYAIOINAs Maccy BCeH MAallMHBI, BEPXHEH IUINTEHL,
MPOJIOIBHBIX OAJOK M TONEPEYHBIX PUTeNedl paM, NPUMBIKAIONINX K BEpXHEH
e, 1 30% Macchl BCeX KOJOHH (yHIaMeHTa, T(TC-C*/M);

(9,/, - MOMEHT HWHEPIHH MAacChl 71 OTHOCHUTEIIFHO BEPTHUKAIBHOW OCH, MPOXOASIICH

uepe3 LEHTP TAKECTH BEPXHEH ILIHTHI (TOPH3OHTATBHOMN pambi), T-M(Tc-M-¢’);

BEJTHYNHY 6‘// TTOITYCKAETCs OIPENeIsTh 1Mo GopMyie

év, =0,1m P, (16)



rze [ - [yiHa BepXHeH UINTHI, M.
MaccuBHBI€ U cTeHYAThIe (yHIaMEHThI

5. AMIUIATYOBl  TOPH3OHTAJIBHO-BPANIATEIbHBIX KOJEOAaHWH BEpXHEH TIpaHH
MAaCCUBHBIX M CTEHYAaThIX (DyHJAMEHTOB OTHOCHTENIHFHO TOPM3OHTAILHOH OCH @), M,
CIIeIyeT ONpeaesaTh Mo hopmyse

L F, |yl +agl@/2) v
Yo =1 A2 2 22 (17)
K \Q +48i(w/2,)° Q5
hl
rney, =S, +Bf—S;; (18)
hZ
hl
v, =S, + LS, (19)
h2
31€Ch
2 2
= p) 22|+ parn | 2 (20)
=+ — | + +x)—|— | ;
1 ﬁ’x ﬂ‘x
A, ¢
S, =(1+ﬂ)/1—$—¢+,6(1+x); 1)
2
w
Sy=1+x/1-| — | | (22)
ﬂ’x
Si=1+x; (23)
4 2 2
(4] Z(P (4]
Q =|— | +d+p| — | -| —
ﬂ“x ﬂ’x ﬂ“x
2 Y A
| = | +48.8, | & (24)
(ﬂx ’ /,Lx
A Y ae 2 £
Q,=(+p)]| 2| +2222 | 2|1 020 }; 25)
/,Lx j/)C 5)( /1)( X X
hzzm
B=—"; (26)
9(/7
M
x=—", (27
thZ
Aw A, - yITIOBBIE 4YacTOTHI KojebaHMH (yHIaMeHTa, ¢!, coorBercTBEHHO

TOPU3OHTANIBHBIX W BpAIlATEIbHBIX OTHOCUTENILHO TOPU3OHTAIBHON OCH,
MIPOXOASIIEH yepes LIEHTP TSXKECTH [O/IOLIBBI ¢dbyHIameHnTa
HEePIEeHANKYJISIPHO TIOCKOCTH KoJiebaHuii, onpeaesemMble 1o GopMyiam:



(28)

(29)

I?q):K(p—mghz; (30)

K. u K, - xo3bdunueHts sxkecTkocTu ocHoBaHus, KH/M(Tc/M) u kH-M (TC-M),
olpeensgeMble COrMIacHO yKa3aHusaM 1. 1.27 umu . 1.36;
0y - MOMEHT WHEPLUHM Macchl BCEH YCTAaHOBKM OTHOCHMTENBHO OCH,
MPOXOJSIed  4epe3  LEHTp  TSHKECTH  MNOAOIIBBL  (hyHIaMeHTa
TepIEHIMKY/ISAPHO ITOCKOCTH KONMeOaHuii, T-M*(Tc-M-C), OpeaenseTcs: mo
¢dopmyie

Op=O,t mh 31)

S
1

MOMEHT MHEPLUH Macchl Bceil ycTaHOBKH ((DyHIaMeHTa C 3aCBhIIKOW TpyHTa
Ha ero oOpe3ax M BBICTYIAaX M MAIIMHBI) OTHOCHTEIILHO OCH, MPOXOJAIICH
yepe3 OOIIMH IMEHTP TSHKECTH MEPIEeHAMKYISIPHO IUIOCKOCTH KOJeOaHHMIA,
T-M*(TC-M-¢%);
m - Macca Bcell ycTaHOBKU ((yHIaMEHTa C 3aChIIKON IPyHTa Ha €ro oopesax u
BBICTYIIAX M MAIIHHB), T(TC-C*/M);

F), - pacuyeTHas TOpU3OHTAIbHAS COCTABIIAIOIIAS BO3MYIIAIOIIUX CHJI MAIUHBI,
kH(tc), onpenensiemMasi 10 COOTBETCTBYIOLIMM pa3jesiaM € Y4eTOM YKa3aHHi
m 1.23;
pacdeTHOe 3HaueHHe BO3MYIIAIero MoMeHnTa, KH-M(Tc-M), paBHOrO cymme
MOMEHTOB OT FOpI/BOHTaHbeIX COCTABJIAKOIIIUX BO3MyLLlaIOLIlI/IX CUJ1 le/I
MPUBEICHUH WX K OCH, NPOXOJSIIeld dYepe3 LEHTP THKECTH YCTaHOBKU
MEPHEeHMKYJISIPHO TUIOCKOCTH KOJieOaHWH, M BO3MYILAIOIIEMY MOMEHTY
MAaIITUHBL,

h;, h, - paccTosHHS OT OOIIEro IHEHTpa TSDKECTH YCTaHOBKH COOTBETCTBEHHO [0

BepxHel rpaHu pyHIaMEHTa U JI0 IO0LIBBI (pyHIaMEHTa, M.

6. I'maBHBIE COOCTBEHHBIE 4YacTOTHl KOJEOAHMII YCTaHOBKH A, ¢, cienyer

OMpPEaEATh U3 COOTHOIICHHUS

s

2 2
Ay Z Iz /1¢
— | =—F | A+, (32)
A, 2 2 A,
2
/1(/’
e Z =(1+ f)| 1+ ~ b (33)

X

7. AMIINTYIbl TOPU3OHTANBHBIX d,, M, W BpAallaTeNbHBIX d, paj, KoyeGaHuit
MAaCCHBHBI W CTEHYAaTHIX (YHIAMEHTOB clienyeT ompeneisite 1mo Qopmyne (17)
HACTOSIIETO TMpHUIOXKeHus, npuHuMas S; =S, =0 (umpm ompenenenun a,) u S;=S5,=0,
hy =1 (ipu onpeieneHuH a,).

8.  AMIUIATYOB TOPU3OHTANFHO-BPANIATEIbHBIX KOJEOAaHWH BEpXHEH TpaHH
(byHnamenra ay, ,, M, IpU AHCTBUM TOJIBKO MOMeHTa M(F), = 0) cienyer onpenensars 1o

thopmymne




{1+(h1 /hz)[l—(a)//ix)z]}z w422 2) 1+ (i L))
QF +4E (w1 2,)° Q)

.(34)

9. AMIUTMTY bl BEPTUKAJIBHBIX KOJICOAHMI MaCCHBHBIX M CTEHYATHIX (DYHIAMEHTOB d,,
M, C Y4YeTOM BpAIUCHUS OTHOCHTENHHO T'OPU30HTAIBHOW OCH, IEpPIEeHIUKYIIAPHOMI
TUTOCKOCTH KOJIeOaHWM, CIIEAYeT ONPENeNiaTh 0 (hopMyIie

aV:aZ+a/z, (35)
e
FV
a, = ; (36)
2 P 2 2
K, [1—(@//12) ] +4& (0! A,)
a/z -  aMIUTUTYIa BEPTUKAIGHOW COCTABISIONICH BpamlaTebHBIX —KOJCOaHMIA

(yHIaMeHTa OTHOCHUTENILHO TOPH30HTAIBHOW OCH, IMPOXOJILIEH Yepe3 LEHTP
TSDKECTU YCTAHOBKHM TEPHEHAMKYJSIPHO IUIOCKOCTH KoJeOaHWii, onpenelsiemast
MpHU JACMCTBUM TOPU3OHTANBHBIX CHI F), 1 MOMEHTOB M, BKJIIO4Yasi MOMEHTHI OT
BEPTUKAJIBHBIX U TOPU30HTAIBHBIX CHII, IO (JOpMYyJIe

d=a,l; (37)

a MpH OTCYTCTBUM TOPU3OHTAJIBHBIX cuil (F3,=0) o popmyie

P 2
) _Mip [1H@/2)*] +4&5 @/ 2,)° (38)
K.h: Q +4E (0l 2,)°QE

z

a, - ammuTyga (yronm TMOBOPOTa), paj, BpalIaTeNbHBIX KonebaHMil (yHmameHTa
OTHOCHUTENIPHO TOPU30HTAJIBHOW OCH, oOIlpeneisieMas [0 YKazaHWsM 1. 7
HACTOSLIETO MPHUIIOKEHHUS;

F, - pacueTHas BepTHKaJbHasi COCTABJISAIONIAs BO3MYILAONMX CHI MauiuHbl, KH(TC),
ompeersieMas 10 COOTBETCTBYIOIIMM pa3JiesiaM C yueToM yKaszaHuii m. 1.23;

M - pacdeTHOe 3HAu€HHE BO3MYIIAIOIIEr0O MOMEHTA, BKJIIOYAIOLIEe MOMEHTHI OT
BEPTUKAIBHBIX U TOPU3OHTAIBHBIX CHil, KH-M(TC-M);

K, - koo dunmeHTH XKecTkocTr ocHOBaHU, KH/M (Tc/M), ompenenseMslil cOTIacHO
ykazaHusaMm 1. 1.27 wm . 1.36;

A. - YI70Bas 4acTOTa COOCTBEHHBIX BEpTHKAIBHBIX KojieGaHmii (yHmamenta, ¢,
onpenersieMas o GpopmyIe

A, = (39)

& - oTHOCUTENBbHOE JeMII(pUPOBaHUE NPU BEPTUKAIBHBIX KOJEOaHUSIX (QyHIAMEHTa,
oTpeniesieMoe COTJIacHO yka3anusaM 1. 1.28 wmm m. 1.37;

l[r - paccrossHME OT BEPTHKAJILHOH OCH, INPOXOIALICH 4Yepe3 LEHTP THKECTH

YCTaHOBKH, 10 Kpasi BepxHel rpaHu (yHIaMEHTa B HANPABICHUH JEHCTBUS CUI U

MOMEHTOB, M.
10. AMIUITUTY 1Bl TOPU3OHTAILHBIX KOJIEOAHNWIT MACCHBHBIX M CTEHYATHIX (DyHIaMEHTOB

IIpU BpaIICHUU OTHOCUTECIBHO BepTPIKaJ'IBHOfI OCI/I1 ah,l//, M, CJICAYET OIpEACIATH II0
hopmyne
apy=a V/lmaxs (40)

rie l,, - PAacCTOSIHME OT BEPTHKAJIBbHOW OCH, MPOXOJSIIEH uepe3 LEHTP TSHKECTH
YCTaHOBKH, 10 HanboJjiee yAaleHHO# ToUkH (hyHIaMeHTa, M;
a, - aMIIMTyna (yroa IOBOPOTA), paj, BpaIIAaTENbHBIX KoneOaHWi (yHIaMeHTa
OTHOCHTENIbHO BEPTHUKAIBHOHW OCH, TPOXOMSINEHl dYepe3 LEeHTP TSDKECTH
YCTaHOBKH, ompeaessiemMast o popmyie



M
a = RENCAY

. KW\/[I—(a)//IW)z]z +4s) (0] 2,)°

31eck M, - pacueTHOe 3HaYeHHE BO3MYLIAIOLIEro MoMeHTa, KH-M(Tc-M), OTHOCHTENBHO
BEPTUKAIBHOM OCH, MPOXOASAIIEH Yepe3 IEHTP TSHKECTH YCTaHOBKH;

K, - x03QdHIMEHT KECTKOCTM OCHOBAaHMA IIPH YHNPYTOM HEPaBHOMEPHOM
caopure, KH-mM(TC-M), ompenenseMblii B COOTBETCTBHH C TPeOOBAaHUSAMH II.
1.27 wim 1. 1.36;

&, - OTHOCUTENIbHOE JeMN(pUpOBaHHE JUIs BpallaTeNbHBIX KoJeOaHumil
(yHDaMEeHTa OTHOCHTENBHO BEPTUKAIBHOH OCH, OIpeAeseMoe B
COOTBETCTBUH C TpeboBaHusaMH 11. 1.29 wm 1.37;

Ay, - yrioBas 4acTOTa BpallaTeNbHBIX KoneOaHWil (yHIaMeHTa OTHOCHTENBHO
BEPTHKAILHON OCH, NPOXOMAIiEH dYepe3s LEHTP TSHKECTH YCTAHOBKH, C
ompenernsieMas o GopmyIie

(42)

rae 6, - MOMEHT HHEPLMH Macc BCell ycTaHOBKH ((DyHJaMeHTa ¢ 3aCBIKON IPyHTa Ha €ro
o0pe3ax W BBICTYIaX M MAIIWHBI) OTHOCHTENIBHO BEPTUKAJIBHOW OCH,
POXOJIAIIEH Yepe3 HEHTP TAKECTH YCTAHOBKH, T-M(TC-M-C’).

'®opMyIIBI HCTIONB3YIOTCS TIPH pacueTe KoNeGanuii (yH1aMeHTOB ONTO3UTHBIX KOMIIPECCOPOB.

ITPUJIOXXEHUE 2
O0s13arenpHOE

PACYET KOJIEBAHUM ®YHIAMEHTOB MAILIWH C UMITYJIbCHBIMHU
HATPY3KAMU'

1. AMIIMTYRy BEepTHKAIBHBIX KojleOaHWH (yHOaMeHTa NpH LEHTPaIbHOH yCTaHOBKE
MAINHHI @, M, CIIEAYET OIPEACIATH 10 (hopMyIie

(I+ )/,

a, =————"—, (1)
(1+1,67E.)A.m

riae € - ko3 duimeHT BoCCTaHOBIICHNSI CKOPOCTH yIapa, 3HAYEHHUE KOTOPOTO CIIeIyeT
MPUHUMATH 10 YKa3aHUAM COOTBETCTBYIOIINX Pa3IeiioB;
J. - UMIIynbC BepTHKaNbHOM cuibl, KH-c(Tc-c), ompenmensemMplii M0 yKa3aHUAM
COOTBETCTBYIOIIUX PA3/ICIIOB,;
m, A, - T0 %e, 4To B (hopMyJiax 00s13aTeILHOTO MPUIIOKeHHUs 1.
2. AMIIMTYIy BEpPTHUKaIbHBIX KoOJe0aHWH (QyHIAMEHTa C YYeTOM BpalleHUs
OTHOCHTEIIBHO TOPHU30HTAJIBHON OCH, NEepHeHIUKYJISIPHOW IUIOCKOCTH KONEeOaHWH, d,, M,
CJIe/IyeT OnpenelsiTh o popmyJie

_ /
av_az+a 2] (2)
B KOTOpPOH a, ompenensiercs 1o Gopmyie (1) HACTOSIIEr0 NPUIIOKEHUS, a d, - o
hopmyne
/_
a;=aly, 3)

rae [ - paccTosiHMEe OT BepPTUKANIbHOW OcHM (yHAaMeHTa A0 Kpass BepXHeil rpaHu B
HanpaBJICHUU HeﬁCTBI/IH UMITyJibCa, M;
a, - ammuTyga (Yron IIOBOPOTa), paj, BpAINATENbHBIX KonebaHuil (yHIaMeHTa
OTHOCHUTEJIFHO TOPU30HTAIILHON OCH, MEPIEHINKYJISIPHOM IIOCKOCTH KoJjeOaHui,
onpenaessieMas o Gpopmyie

(I+e)J,
Y +1L678,)4,0,,

(4)

a



31ech J, - MMITyJIbC MOMEHTA CHJ OTHOCHTENBHO TOPU30HTAIBHOH OcH (yHIaMeHTa,
TIEPIICHANKYISAPHOHN IIOCKOCTH KojeOaHmid, KH-c-M(Tc-c-M), OmpenensieMbIi 1o
YKa3aHUSIM COOTBETCTBYIOUINX PA3/IEIIOB;
Opo Ay - TO K€, UTO B II. 5 0043aTENBHOIO MPUIIOKEHHS 1.

3. AMIUIHTYIB TOPWU3OHTAIBHON COCTAaBIIIONIEH TOPHU30HTAIBHO-BpPAIATEIHEHBIX
KoseOanuii QyHIAMEHTa a), 5, M, M BPAILATENBHBIX @), ,, M, COOTBETCTBEHHO, OTHOCHTEJIHEHO
TOPU30HTAIILHON U BEPTUKAJIBHON OCEH, MPOXOASIIUX YEPE3 LEHTP TSHKECTU YCTAaHOBKHU
NEePHEeHANKYIISIPHO TUIOCKOCTH KoJieOaHUH, Clle/TyeT OIpenelsiTh o hopMyiam

ah,(/):a(/»h; (5)

ap, (//:a (//Zmax: (6)

rzie /i - pacCcTOSTHUE OT ITOJIOMIBEI 0 BEpXHEH rpaHu (yHIaMeHTa, M;
a, - aMmniauTyna (yroa IOBOpOTa), paji, BpallaTelbHbIX KosebaHuil (yHnameHTa
OTHOCHTEJIFHO BEPTHUKAIBHON OCH, ompesernsieMas 1o Gopmyiie

(+e)J,
a, =
(1+1,67£,)4,6,

(7

J\ - EIMIIyJIbC MOMEHTa OTHOCHUTEIBHO BEPTUKAIBHOM OCH, NPOXOAALIEH Yepes
LEHTP TSDKECTH yCTaHOBKH, KH-c-M(Tc-c-M), onpeaensemMslii Mo yKka3aHUSIM
COOTBETCTBYIOIUX Pa3/IEIIOB;

Lnax - TO %€, uTO B 1. 10 006s13aTensHOrO MprnoxeHust 1.

Ay 6

w Yy,

ITPUJIOXEHUE 3
OO6s3aTenpHoe

PACYET KOJIEBAHUM ®YHJIAMEHTOB MAIIIMH HA CJIYYAWHBIE
JUHAMMWYECKHUE HATPY3KHN

1. AMIIHTY 15! TOPU3OHTAIBHBIX KOJIEOaHUH BepXHEH I'paHd MACCHBHBIX M CTEHYATBIX
(byHIaMeHTOB MallMH (HanpuMep, MENbHUL) ), M, PACCUMTHIBAEMBIX Ha CllyyaiiHble
JMHAMHYECKUE HArpy3KH, CIEAYET ONpeesTh 1o hopMyIe

\/E [1+ (hy /hz)pl][1+ (h, /hz)l?l]
TN LY T

rae S, - cueKkTpaibHas IJIOTHOCTh CIAyYaiHOI Harpy3KH, kH2-¢c(tc*c , ompeaeseMas
q

(D

Ay =

1o opmyie
2
(am'd)’ &’ w’d
S, = 1- ; 2
T 2g
A ¢ p
=l = | +="p| 1+ 3)
Ay Sy B
P 2
py=1- /1—1 ; )

X

h, - paccTosHHE OT IIEHTpa TSDKECTH YCTAHOBKH IO OCH BpameHus OapabaHa
MEIIBHHIIBL, M;

m' - Macca 3arpysku 6apabaHa MeTbHHIEL, T(Tc-c2/M);

® - YI7I0Bast YaCTOTA BpaleHus Gapadana, ¢

d - nnametp Oapabana, M;

o - KOOQPHUIUEHT, 3aBUCAIINI OT TUTIA MAIIWHBI (METTHHUIIBI) ¥ IPHHAMACMBII:

JUISL cTep KHEBBIX MenbHULL o = 0,015;

JIIS OCTANIBHEIX TUITOB MeibHUI oL = 0,001;

g - yCKOpeHHe cBo6oIHOTO mageHus, g = 9,81 m/c’.



Ob6o3nauenust fB, m, hy, hy, Ay, A1 - Te ke, uto u B popmynax mm.5, 6 00g3aTenTBHOTO
MIPUIIOKEHNUS 1.

2. AMIIUTYOBl TOPU3OHTANBHBIX KOJeOaHWMH paMHBIX (YHIAMEHTOB MAIIUH
(HanpuMep, MENBHHI) aj, , M, PACCUMTHIBAEMBIX Ha CIIyJaliHble TMHAMHYECKHE HArpy3Ky,
CJIe/lyeT onpenelsTh no popmysie

ap, y=actaylp, Q)

e [, - paccTosHUE OT LIEHTpa TSHKECTH BepXHEH JacTu (yHIaMeHTa 10 OCH HauboJiee
YIQJIEHHOTO TOALIMITHUKA MEJIbHUIIBI, M;

ay,a, - AMIUIATYABl COOTBETCTBEHHO TI'OPHM3OHTANBHBIX KOJIeOaHWil BepxHeH dYacTu
(yHaaMeHTa, M, ¥ BpalllaTENbHBIX KOJEOAHUI OTHOCHTENIBHO BEPTHKAILHOM
OCH, MPOXOASIICH Yepe3 LEHTP TKECTH BepXHe# dactu (yHaameHTta, pa,
ompenesieMble o hopMyIam

1 |#A.S

ay =— [ (6)
SX 2§x
e 7l S

0= [T, G
SV/ Zéw

S, - onpenensercs no Gopmyie (2) HACTOALIETO NPUIIOKEHUS;
€ - paccTosiHMe B IUIaHE OT LIEHTPa TSHKECTH BepxXHel uactd (yHAaMeHTta a0
CepelUHbI JUTHHBI OapadaHa M.
O6osnauenusd Sy, Sy, Av, Ay, ;fx, 5 v - T€ ke, uTo U B hopmynax nm. 1-4 06g3aTebHOTO
MIPUIIOKEHNUS 1.

[MTPUJIOKEHUE 4
OO6s3aTenpHoe

PACYET KOJJEBAHU MACCHUBHBIX U CTEHYATBIX ®YHIAMEHTOB
MAIIWH TP KHHEMATHUYECKOM BO3BYXK/IEHUN

1. AMIIMTYIy TOPH3OHTAIBHO-BpAIAaTENbHBIX  KOJEOaHWH  BepXHEeW TIpaHH
(yHIaMeHTa-TIpUEeMHUKa TPH KMHEMaTH4eCKOM BO30YXICHWH OT OJHOro (yHIaMeHTa-
HCTOYHHKA CJIEYET ONPENeNIATh M0 hopMyIie

2 2 2 2
kin [(px+(hl/h2)ﬂ<p(o] +4§x(w//1x) ['//x+(hl/h2)ﬁv/(p]
Uhp = 9s,x

(D)

2 2 2 2
Ql +4§x(ﬂ)/lx) Qz

2
rae ¢, = Sl(xl)—4§f(%] S, (x,);

X

V. =S2(x1)+S1(x2); (2)

2
b, = Sy(x,) - 4& (ﬂﬁj S, (x,);

W(p = S4(x1)+S3 (xz);

3naueHus S(x,), Sa(xo), S3(x), Sa(x,), wis k=1; 2 Beruucasiercs no popmynam (20) -
(23) 00s13aTeNILHOTO MPUIIOKEHUS | TIPU 3HAYCHUSIX

A 5
X =x— -1 x, = x> —1; 3)
ﬂ’x X
1+8 4, a,
x=th, B2 Gso (4)
g A a



Pacuer ciieyer BBIIONHATD U1 KQKIOTO U3 3HAYEHHH + X.

B dbopmymnax (1) - (4):

sy - AMIUIMTYZa TOPU3OHTAIBHBIX KOJEOAHMH TOYEK HMOBEPXHOCTH IPYHTa B MECTE
YCTaHOBKH  ()yHIAMCHTA-MPHEMHUKA  OT  TOPH3OHTAJIBHBIX  KOJIcOaHU
(dbyHIaMeHTa UCTOYHKKA, ONpe/ieisieMasi B COOTBETCTBUY € yKazaHusmu 1. 1.31;

ag) —a)
a, =—"F——""2" %)
linf
rie a(l)syz, a(z)syz - aMIUTUTYJIBl BEPTHKAIBHBIX KOJICOAHHH MTOBEPXHOCTH TPYHTA B TOYKAX,
COOTBETCTBYIOIIUM KPaifHAM TOYKaM CTOPOHBI (DyHIaMEeHTa-IIPUEMHNKA
Linf OT BEpPTHKANBHBIX KojJeOaHWHd (yHIAMEHTa WCTOYHHKA,
onpeJeNsieMble B COOTBETCTBUH € yKazaHusMu 1. 1.31;
liyy - pasMep CTOPOHBI NOJOWIBEI (hyHJIaMEHTA-NPUEMHUKA, B HANpaBIeHUH
KOTOPOH paccMaTPHUBAIOTCS TOPU3OHTAILHBIC KOJICOaHNS;
® - YIJI0Bas 9acToTa KoJieOaHui (hyHIaMeHTa-HCTOYHHKA.
O6osHauenus hy, hy, B, Qi, Q), A, A, - Te xke, 4To B hopMmynax m.5 00s3aTeILHOTO
MpWIOKEHUs 1.
2. AMIIUTYDy BepTHKAIBHBIX KojeOaHWH (yHIAMEHTAa-PHEMHUKA C Y4YEeTOM
BpaleHns TpH KHHEMAaTHYEeCKOM BO30YXKICHHH OT OJHOTO (yHZaMEHTa-UCTOYHUKA
CIIeIyeT ONpeaemsTh o hopmyie

a‘ljin _ ai{in +a;kin’ (6)
2 2
i 1442 (0/ 2
e a'" = a, o: (0/4:) 3 (D)

(-] +482 @14,y

2 2 2 2
a/kin _ ﬂlfas,x (pgo +4§x (w/ﬂ'x) l//(p )

z - > (8)
h, \Qf+4&l(w/2,)’Q;
a, +a)
3mech a, = —————; (€))
. 2

A, I;- 0003HaUeHus Te *Ke, 4To B 1. 9 0043aTENBHOIO MPUIIOKEHHS 1.
[pu pacuere konebanuit GyHIAMEHTA-TPHEMHIKA OT KHHEMAaTHYECKOTO BO30YKICHUS

i
HECKOJIbBKHUX (byH,Z[aMeHTOB-I/ICTO‘-IHI/IKOB CJIEAYET CYMMHUPOBATH 3HAYCHUS ah:;' (I/IJ'II/I

i
avm ), BBIUUCIISIEMBIE COOTBETCTBEHHO 1O (hopmyiam (1) miu (6) 11 KaKA0Tr0 HCTOUHUKA
KoJIe0aHUH.

IMTPUJIOXEHMUE 5

CrpaBo4Hoe
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUWA

K03(l)(l)l/ll.ll/leHTl>l HAJACKHOCTH U JTUHAMHUYHOCTH

7 - IO HAIPY3KE,;
Yo - YCIOBUI paOOThl, Y4YHMTHIBAIOIIME XapakTep AWHAMUYECKHX Harpy3oKk u

OTBETCTBEHHOCTH MAIIIHH;
Ye1 - YCIIOBUI1 paOOTHI TPYHTOB OCHOBAHUS;
Yep - YCTIOBUH pabOThI CBAHHEIX (yHAaMEHTOB;
Yes - YCIIOBUH pabOTHl BEY4HOMEP3JIBIX IPYHTOB;
7] - IMHAMHYHOCTH;
M - IPONIOPIIMOHATILHOCTH (IIPH ONPESNICHNH ANHAMHYECKHX Harpy30K).

IMapameTpsbl KoJIe0aHUH

a - aMILTUTY1a KoJieObanuii pyHmaMeHTa;



a, - TIPelIeNBHO JOTyCTUMAst aMILUTUTYIa KoIeOaHui;
ag - aMIDIATY 1A KoJieOaHMiA TPYHTA;
a., 4y, - COCTABJISFOIINE aMIUIATYIBI KOJIeOaHU, COOTBETCTBEHHO
o a, BEPTHKalbHAs,  TOPU3OHTANbHAL, BpamaTenbHasi ~ OTHOCHUTEIHHO
TOPU30HTAJIBHON U BEPTUKAIIBHOM OCEif;
@ - YIII0Bas YaCTOTa BBIHYKICHHBIX KOJICOaHH;
n, - 9aCTOTa BpalleHwst, 00/MUH;
V- CKOPOCTb MAIAIONINX YACTEH;
€ - KOO PUIMEHT BOCCTAHOBIICHUS CKOPOCTH y/1apa;
g - yCKOpeHne cBo6oIHOTrO mageHus, g=9,81 m/c’.

a

XapakTepucTHKH cucTeMbl GYyHIAMEHT-TPYHT

C.,C,, - K03 QUIUEHTBI yIIPYroro paBHOMEPHOI'O M HEPABHOMEPHOTO
C,, C, cxaTus ¥ CJBUTa COOTBETCTBEHHO;
K., K, - K03()GUIINEHTHI )KECTKOCTHU Il ECTECTBEHHBIX OCHOBAHMI
K., K, COOTBETCTBEHHO NPU yNPYroM PaBHOMEPHOM M HEPAaBHOMEPHOM CXKaTUH H
C/IBUTE;
K. rea-K p req, - IpHBENICHHBIE KOI(DOHUIIMEHTBI KECTKOCTH JUIS CBAHHBIX
Kirea Kyrea OYHIAMEHTOB COOTBETCTBEHHO TIPM  YIPYTOM  PaBHOMEPHOM H
HEPaBHOMEPHOM C)KaTWU U CIIBHTE;
Az, Ay, - YTJIOBBIE YaCTOTHI COOTBETCTBEHHO IIPU BEPTHKAIBHBIX,
Ag A, TOPH3OHTANBHBIX, BpPAIATENbHBIX OTHOCHTENBHO TOPH3OHTATLHOH U
BEpTUKaIIbHOI ocell pyHaamenTa;
A - TaBHbIE COOCTBEHHBIE YaCTOThI KoJiebanuii QyHaaMeHTa;
m - Macca ycTaHoBKH ((pyHIaMeHTa ¢ MalIMHOM U TpyHTa Ha 00pe3ax U BBICTYyIax
¢byHnamenra);
Mg - IPUBEJCHHASI Macca CBaifHOTo (yHAaMEHTa;
m, - Macca poCcTBEpPKa C MAIINHON;
m, - Macca naJarlux 9acTei;

Op Opreq - MOMEHT MHEPUMH MacChl YCTAHOBKH COOTBETCTBEHHO Ha €CTECTBEHHOM
OCHOBAaHMM WM Ha CBAaifHOM OTHOCHTENIHO OCH, IPOXOAAIIEH uepe3 LEHTp
TSDKECTH YCTaHOBKH TEPIEHIUKYIISIPHO IUIOCKOCTH KOJIeOaHMiA;

sred - MOMEHT HMHEDPIMH MacChl YCTAaHOBKH COOTBETCTBEHHO Ha €CTECTBEHHOM

OCHOBAaHMM WM Ha CBAaifHOM OTHOCHTENIHO OCH, TPOXOAAIIEH uepe3 LEHTp
TSDKECTH TIOIOMIBHI (pyHIaMEHTa MEePIICHINKYISIPHO INIOCKOCTH KOJICOaHHH;
0, - MOMEHT MHEpIMH MAacChl YCTAHOBKM OTHOCHTEIBHO BEPTHKAJILHOH ocH,
TIPOXO/ISIIIEH Yepe3 LEHTP TSHKECTH YCTaHOBKH;

&.¢608,Ey - OTHOCUTENBHOE JAEMII(QUPOBAHME COOTBETCTBEHHO IPH BEPTHKAJbHBIX,
TOPU3OHTANBHBIX M BpalaTeNbHBIX  KOJEOAHMSIX  OTHOCHTEIIBHO
TOPU30HTAILHON U BEPTUKAIIBHOM OCel;

@ - MOZyJb 3aTyXaHHUS.

o,

(]

17

0.

XapaKTepl/ICTl/IKl/I MaTtepuajaoB

R - pacueTHOE CONPOTHBIICHNE TPyHTa OCHOBAHMS;
R, - TabnMYHOE pacYETHOE CONPOTUBIICHNE TPYHTA OCHOBAHHMS;
E - Monyns neopmanyu rpyHTa;
€, - YIIeTIbHOE YNIPYTO€ CONPOTHBIIEHNE HAa GOKOBOI MOBEPXHOCTH  CBai;
E}, - Monynp yripyroctu Marepuana QyHIaMeHTa;
E,, E, - MOgydb yIpYroCTH, COOTBETCTBEHHO, JEPEBIHHON U PE3UHOBON MPOKIAAKH.

Harpy3ku

P - CpellHee CTaTUYeCKOe JAaBJICHHUE MOJT TIOAOIIBOM QyHIaMEHTa;
F, - HopMaTUBHOE 3HAYCHUE TUHAMUYICCKON HATPY3KY;
F, - pacueTHOE 3HAUYCHUC TUHAMUYICCKON HATPY3KHY;
M - pacdyeTHOE 3HAUYCHHUE BO3MYIIAIOIIETO MOMCHTA;
M,,s. - HOpPMATUBHOE 3HAYECHUEC MOMEHTA KOPOTKOTO 3aMbIKAHUS;
G; - BeC BpalllaloIInuXCsl YacTei;
G - BeC yCTaHOBKH;



J., Jp, Jy - HMITyIIbC COOTBETCTBEHHO BEPTUKAJIBLHON CHIJIBI M MOMEHTA OTHOCUTENLHO
TOPU30HTAJIBHON U BEPTUKAILHON OCEH;
Eg, - sHeprus ynapa;
S, - CIEKTpasbHas IJIOTHOCTh CIy4allHON HAarpysKH.

I'eomeTpuyeckne XapaKTepUCTHKH

A - nnowmans NogomBkl GyHIaMEeHTa;
1y, 1, - MOMEHTBI MHEPIHU HOJONIBH (QYHIAMEHTa, COOTBETCTBEHHO OTHOCHTEIBHO
TOPU3OHTAIGHOW  OCH, TEPHNCHIUKYISPHOW IUIOCKOCTH  KoleOaHWil, u
BEPTHKAIBHOW OCH, TNPOXOMAIIMX Yepe3 ILEHTP THKECTH OIOLIBEI
(dhyHIamMeHTa;
[ - nnuna gyHaaMenTa; riryOMHA TOTPY>KEHNS CBau B TPYHT;
l, - cBOOOIHAS [UTHHA CBAM;
d - mMaMeTp WM MEHBIINHA pa3Mep CTOPOHHI MTONIEPEYHOT0 CEUEHHS CBaH;
U - TIEPUMETP TIOIIEPEYHOTO CEUCHNUSI CBaH;
h - BpICOTa yHIIAMEHTA;
hy, h, - paccrosHMS OT OOIIEr0 IEHTPA TSHKECTH YCTAHOBKM COOTBETCTBEHHO M0
BEpXHEH rpaHu (pyHIaMEHTa U 10 TOI0BHI (pyHIaMEHTa;
¥ - PacCCTOSIHUSI MEXY (yHIaMEHTaMH, MKy CBasIMU;
€ - 9KCLEHTPUCHUTET NPUIIOKEHUS HAarpy3KH.

COJEPKAHUE

1. OO11e moNM0KEHNA.
HcxonHble aHHBIE IS IPOSKTUPOBaHMS (yHIaMEHTOB
Oo6mue TpeOoBaHUS K MPOSKTUPOBAHHIO (DYHIAMEHTOB
OO0uire ykazaHus 110 pacyeTy OCHOBaHUH U (hyH/IaMEHTOB
Oco0GeHHOCTH TIPOEKTHPOBAHMS CBaHBIX (DyHIaMEHTOB
Oco0eHHOCTH NPOSKTUPOBaHUS (PyHAAMEHTOB MAIIMH Ha BEYHOMEP3JIBIX TPYHTAX
. CDyH}IaMeHT])l MalllvH C BpallartoMHUCA 4aCTsAMU.
. CDyH}IaMeHT])l MallvH ¢ KPpUBOIINITHO-IIATYHHBIMU MEXaHU3MaMU.
. @yHIaMEHTHI Ky3HEYHBIX MOJIOTOB.
. @yHgamMeHTHl (POPMOBOYHBIX MAILHH JINTEHHOTO MTPOU3BOJICTBA.
6.@yHnaMeHTHl (POPMOBOYHBIX MAIIMH JJIs IPOU3BOJICTBA COOPHOTO XKene300eToHa.
7. ®yHEaMeHTHl 000pyAOBaHHUS KOTPOBBIX OOHHBIX TUIOIIAIOK.
8. ®yHIaMeHTHI JpOOHITOK.
9. ®yHIaMEeHTHI METbHUYHBIX YCTAHOBOK.
10. dyHIaMeHTHI IPECCOB.
11. ®yHrgamMeHTHI IPOKAaTHOTO 000pYIOBAHHS.
12. ®yHgaMeHTHI METAJUIOPEKYIIUX CTAHKOB.
13. dyHaaMeHTHI BpalaomuXxcs neyei.
[punoxenue 1. Ob6szamenvnoe. Pacuer konebanuit (GyHIaMEHTOB MAIIHMH C
NMEPUOANICCKUMU HArpy3skaMu
[punoxenne 2. Obszamenvroe. Pacuer konebaHui (QyHIaMEHTOB MAaIIMH C
UMITYJIbCHBIMH Harpy3kamu
[Mpunoxenne 3. Ob6szamenvroe. Pacuer konebaHMH (QYyHIAMEHTOB MAallMH Ha
clly4aifHble TUHAMUYECKUE Harpy3KU
[punoxenne 4. Ob6s3amenvHoe. Pacuer KoneOaHWH MAaCCHBHBIX W CTEHYATBIX
(yHIaMEHTOB MAIlIMH IIPH KHHEMATHYECKOM BO30YKICHUH
[Mpunoxenne 5. Cnpasounoe. OCHOBHBIE OYKBEHHBIE 0003HAYCHHUSI.

W AW



