CTPOUTEJIBHBIE HOPMBI U TTPABIJIA

OYHIAMEHTBI MAIINH C JMHAMWYECKUMUAX
HAT'PY3KAMMA
CHulI 2.02.05-87

I'OCYJAPCTBEHHbII CTPOUTEJIbHBIA KOMUTET CCCP
MOCKBA 1988

PA3PABOTAHBI BHUMOCII um. I'epceBanoBa ['occtpos CCCP (m-p texn. Hayk, mpod. B.A. Unsnues -
PYKOBOIWTENH TEMHI, A-p TeXH. HayK, nmpod. [./1. bapkan, kangunate! TexH. Hayk O.5. axtep, M.H. T'oxy6uoga),
Jlenmnrpaackum IIpomctpoitnpoexktom ['occtposs CCCP  (kamgupmatel TexH. Hayk B.M. I[lareukwmii, b.K.
Anekcangpos, C.K.Jlamun; .M. daiinbepr), dyuaamentnpoekrom MunamonTtaxcmencrpos CCCP (kaHa. TexH.
Hayk B.M. Illaesnuy), BHUUI um. B.E. Beneneesa Munsnepro CCCP (moktopa TexH. Hayk, nmpodeccopa O.A.
Casunos, U.C. lleiinun, kana. texH. Hayk [.I'. ArpaHoBckwuii), JIeHMHrpagcKuM OT/efieHneM ATOMIHEPronpoeKTa
Munatomanepro CCCP (E.I'. babckuit), JIHENpONEeTPOBCKMM HH)XEHEPHO-CTPOUTEIHHBIM HHCTUTYTOM MUHBY3a
YCCP (xanmmmatel texH. Hayk H.C. IBapn, B.JI. Cemmn), XappkoBckuMm I[IpomcrpoitHummnpoexrom I'occTpost
CCCP (xann. texH. Hayk V.M. bankapeit) ¢ yaactuem Honemnkoro ITpomctpoiinpoexra, HUMKDB, ITHUNCK wm.
Kyuepenko n ITHWWnpomsnanuii I'occtpos CCCP, DHUMC Muncrankonpoma CCCP, I'mnpomesa Munuepmera
CCCP.

BHECEHbBI BHUUOIIC nwm. I'epceBanosa ['occtpost CCCP.

[NOATOTOBJIEHHBI K VYTBEPXIEHWIO VYmpaenennem cTaHAapTU3aldN W TEXHHYECKHX HOPM B
ctpourensctBe ['occtpost CCCP (O.H. CunpHuikas).

C BeenenueM B aeiictue CHull 2.02.05-87 «®yHnaMeHThI MalllMH C JUHAMUYECKUMHU Harpy3kamm» ¢ 1 urons
1988 r. yrpauuBaer cuiy rinasa CHull 11-19-79 «®yHnamMeHThI MallluH ¢ TUHAMHYECKUMHE HAarpy3Kamumy.

Ilpu  ucnonv3osanuu HOPMAMUBHLIM — OOKYMEHMOM  Cle0yem YYumvi6ams YMEEPICOCHHble UIMEHEHUs
CMPOUMENbHBIX HOPM U NPABUI U 20CYOAPCMBEHHBIX CMAHOApmos, nyOnuKyemvle 6 JICypHAle «Oliemetsb
cmpoumenvrol mexnukuy, « Coopruxe usmeHeHuil Kk cmpoumenvuvim Hopmam u npasunamy I occmpos CCCP u
ungopmayuonnom ykazamene «I ocyoapcmeennvie cmandapmor CCCPy I'occmandapma CCCP.

T'ocynapcTBeHHBII CTpouTeIbHBIE HOPMBI 1 CHulI 2.02.05-87
crpoutensHblil komurer CCCP IpaBuiia
(Toccrpoit CCCP) OyHIaMEHTBI MAIIUH C B3ameH riaBsl
JIMHAMMYECKHUMU Harpy3Kkamu CHulII 11-19-79

Hacrosmue HOpMBI paclpoCTpaHSIOTCS Ha IPOEKTHPOBaHWE (PYHIAMEHTOB MaIlMH C JUHAMHYECKUMH
Harpy3Kami, B TOM 4uciie (yHAaMEHTOB. MAlIMH C BPAIAIOMIMMHUCS YaCTSMH, MAIIMH ¢ KPUBOIIMITHO-IIATYHHBIMA
MeXaHU3MaMHt, Ky3HEUHBIX MOJIOTOB, ()OPMOBOUHBIX MAlIHMH JUIsl JIMTEHHOTO MPOHU3BOJICTBA, (POPMOBOUHBIX MAIIHH
JUISL TPOM3BOICTBA COOPHOTO JKeNe300eToHa, KOMPOBOr0 000py10BaHMs OOWHBIX IJIOIMIAA0K, APOOUITBHOTO, TPOKAT-
HOTO, IIPECCOBOT0 000PYAOBaHNUS, MEIbHUYHBIX YCTAaHOBOK, METAJUIOPEIKYIINX CTAHKOB M BPALIAIONINX MIEYEH.

@DyHIAMEHTOB MallMH C JUHAMUYECKHMHU Harpy3kaMmu, NpeHa3HadeHbl A CTPOUTENLCTBA B paOHaX co
CIIOKHBIMH ~ MH)KEHEPHO-TEOJIOTHYECKUMH  yYCJIOBUSIMH, B CEHCMHMYECKMX pailoHax, Ha noapabaTbiBaeMbIX
TEPPUTOPUSX, HA MPEAIPUATHAX C CHCTEMATHUECKHM BO3JEiCTBHEM MOBIMEHHBIX (Goee 50°C) TeXHOMOrHuecKuxX
TEMIIEpaTyp, arpecCUBHBIX CPel U B JPYTHX OCOOBIX YCIOBHSX, CIEAYET NMPOEKTHPOBATh C Y4EeTOM TpeOOBaHWH
COOTBETCTBYIOIINX HOPMAaTHBHBIX JOKYMCHTOB.

1. OB E MMOJIOKEHUSA

NCXOJAHBIE JAHHBIE
JJI ITPOEKTUPOBAHN A ®YHIAAMEHTOB

1.1. B cocraB MCXOAHBIX JAHHBIX JJISI POSKTHPOBaHUS (DYHAAMEHTOB MAIlMH C JUHAMHUYECKMMHU Harpy3KaMu
JIOJDKHBI BXOJUTD.

TCXHUYCCKAd XapaKTCpUCTHUKA MallllHbI (Hal/lMeHOBaHI/le, TUII, YUCJIO O60p0TOB B MHUHYTY, MOIIHOCTb, 0611_1351
Macca M Macca JIBHXKYIIUXCS YacTel, KHHEMaTHUYecKas CXeMa OOOpYyJOBaHMS C MPUBA3KOH JIBHKYIIHUXCS Macc,
CKOPOCTh YJapsIFOIIUX YacTel U T.11.);

JAHHBIC O 3HAUYCHHSAX, MECTaX IPWIOKCHUS W HANpaBJICHUSIX JCHCTBUSA CTATHYCCKUX HATPY30K, a Takxke 00
aMILUTUTYIaxX, 9acTorax, (a3axX, 3aKOHE M3MCHCHHUSI BO BPEMCHHU, MECTAaX INPHIIOKEHUS U HANPABICHUAX ICUCTBUSL
JMHAMUYECKUX HArpy30K B PEKMME HOPMAIbHOM JKCIUTyaTallMH, a TakKKe€ B aBapUIHBIX peXUMax, B TOM YHUCIE
Harpy30K, JCUCTBYIOMMX Ha (yHIAMEHTHBIC OONTHI: pa3Mephl IUIOMAA0K Mepeaddl Harpy30K; CBEACHUS O HAJIMIUU



3aBOJICKOW BHOPOM3OJISILIMK Yy MAIlMH C YKa3aHHEM JMHAMHYECKHX Harpy3ok, NepelaBaeMbIX Ha (QYHIAMEHTHI C
YUETOM 3TOH BUOPOHU3OIISLINH;

JAaHHBIE O TMpENeNbHBIX 3Ha4YeHHsX nedopmanuii (QyHIaMEHTOB W HMX OCHOBaHWH (Ocajka, KpeH, Hporud
(yHIaMeHTa U €ro 3JeMEHTOB, aMIUIUTy/1a KOJeOaHUi W Ap.), €CIM TaKue OTPAaHWYEHUs BBI3BIBAIOTCS YCIOBHSIMHU
TEXHOJIOTUH MTPOM3BOACTBA, PaOOTHI MAIIMHBI MM PSJIOM PACIIOIOKEHHOTO BHICOKOTOYHOTO U YyBCTBUTEIBHOTO K
BUOpaIHAM 000pyJOBaHNS; TPEOOBAHHS II0 OTPAHUYCHHUIO B3aUMHBIX Je(hOpMaLii OTIETBHBIX YacTel MAILHBL,

JaHHbIe 00 YCIIOBHSAX pa3MeIICHUs MamuHbI (000pynoBaHus) Ha (QyHIAMEHTaX: OTACNbHBIC (DYHIaMEHTHI 10N
Ka)XIyI0 MalldHy (arperar) WM TpYyNIoBas MX yCTAHOBKA Ha oOmieM (yHIaMeHTe; JaHHBIE O XapaKTepPHUCTHUKax
OTIOPHBIX IUTUT (paM) arperupoBaHHOTO 000PYAOBaHMSA, JAHHBIE O THIIE MX COSANHEHHS ¢ PYHAAMEHTOM,

yepTexu rabaputoB (yHIaMeHTa B IpeneiaX pacloJIOKEHHsS MallWHbBI, JJIEMEHTOB e¢ KpPeIUICHHSA, a Takxke
BCIIOMOTaTeJIFHOTO 000PYI0BaHMA M KOMMYHHUKALMHA C YKa3aHHUEM PACIIOJIOKEHHS U Pa3MepoB BBHIEMOK, KaHAJIOB U
OTBEPCTHUH, Pa3MEpPOB MOMJIHBKH U IP., YSPTESIKU PACIIONOKCHHS (PYHIAMEHTHBIX OOJTOB C YKa3aHHEM HX THIA U
JuaMeTpa, 3aKIaJHbIX AeTajneil, 000pTOBOK U T.II.;

JlaHHBIE O MPHBS3KE NMPOEKTUPYyEeMOro QyHIaMeHTa K KOHCTPYKIMSAM 3JaHusl (COOpY>KeHHUs), B YACTHOCTH, K €r0
(yHzameHnTaM, AaHHbIE 00 OCOOEHHOCTSIX 3JaHusl (COOPYXXEHUs), B TOM YHCIIE O BHJE W PACIIOJIOKECHUH HUMEIO-
IIerocst B HeM 000pyI0BaHUs U KOMMYHHKAIUH;

JaHHbIe 00 MH)XEHEPHO-TEOJIOTHIECKHUX YCIOBUIX y4acTKa CTPOUTEIBCTBA M (PU3UKO-MEXAaHUYECKUX CBOWCTBAX
TPYHTOB OCHOBAaHHUS Ha TIyOMHY C)KMMaeMOH TOJIIH, OMpenessieModl B cooTBeTCTBHH ¢ TpeboBanmsmu CHull
2.02.01-83; nanHBIE O XapaKTEPUCTHKAX BHUOPOION3YyYECTH TPYHTOB B CIy4asx OTpaHWUYCHHUS aeopMamumit
(yHmamenTa, maHHBIE O KOX(pHUIHEHTaX >KECTKOCTH TPYHTOB OCHOBAaHMH W HECyIIeH CIIOCOOHOCTH CBail mpu
CTaTHYECKHX ¥ AMHAMHYECKUX HarpysKax;

CIelMalIbHBIe TpeOoBaHMSA K 3amure (yHIAMEHTa W €ro NPHAMKOB OT IOA3EMHBIX BOJ, BO3ACHCTBHSA
arp€CCUBHBIX CPEA Y MPOMBIINUICHHBIX CTOKOB, TEMIIEPATYPHBIX BOSHeﬁCTBHﬁ;

JaHHBIC 06 HCIOJIb30BaHUN MAalllMH BO BPEMEHU JIA (byHI[aMeHTOB, CTPOAIIMNXCA Ha BEUHOMCEP3JIBIX I'PYHTAaX.

KpOMe TNIEPEUYNCICHHBIX BBIINIC JAaHHBIX, B COOTBETCTBYIONIUX pa3acjiaX NMpUBEACHbI JOTTOJTHUTCIIbHBIC HCXOHBIC
JIaHHBIE JUIS TIPOEKTHPOBAHNS, BEITEKAIONIHE M3 CHENU(PHUKH KK0T0 BUIa MAIIKH.

BHecens! Y TBepKIEHBI IOCTAHOBJICHUEM Cpok BBezeHUS B
BHUUMOCII um. I'epceBanoBa T'ocynapcrBenHoro neiicrue 1 urons
T'ocerpos CCCP ctpoutensHoro komutera CCCP 1988r.
ot 16 oktsi0ps 1987 r.
Ne 242

OBIIVE TPEBOBAHUMA K ITPOEKTUPOBAHINIO ®YHJIAMEHTOB

1.2. dyHaaMeHTsl MallMH ¢ TMHAMUYECKMMH Harpy3kamH JIOJDKHBI YAOBIJIETBOPATH TPEOOBaHMSAM pacueTa 1o
MPOYHOCTH M MO HPUTOJHOCTH K HOPMAaJbHOW AKCIUTyaTalyu, a Jis (PyHIaMEHTOB C PAacIOOXEHHBIMH Ha HHUX
pabounMu MecTaMH - TakXke TPeOOBaHMSAM CTaHAAPTOB OE30MACHOCTH TPYAa B YaCTH JIOMYCTHMBIX ypPOBHEH
BHUOpAITHiA.

Konebanns (yHZaMeHTOB HE MODKHBI YKa3bIBaTh BPEAHOTO BIMSHHA HA TEXHOJIOTMYECKHE ITPOIECCHI,
000pymOBaHHE W TPHUOOPHI, PACIOIOKECHHBIC HAa (YHIAMEHTE WM BHE €ro, a TakKe Ha HAXOMSIIHeCs BOJIU3U
KOHCTPYKLIMHU 3[JaHUI U COOPYKEHUM.

[Tpu nmpoekTupoBaHuK (QYHIAMEHTOB MAIIMH C TUHAMHYECKHMH Harpy3Kamy CJIEAyeT YYHUTHIBATh TPEeOOBAHUS
CHuII 2.02.01-83, CHulI 2.02.03-85, CHulI 2.03.01-84, CHuII 11-23-81 u mp.

1.3. ®yHnaMeHTHl MallMH C JUHAMHYECKUMH Harpy3KaMH MOTYT OBITh OCTOHHBIMH WJIM JKEIe300€TOHHBIMHU
MOHOJIUTHBIMH, COOPHO-MOHOJIMTHBIMHU U COOPHBIMH, & ITPU COOTBETCTBYIOIIEM 000CHOBAaHUY - METAJUINUECKHMHU.

MoHomuTHbIe (QyHIAMEHTHI CeqyeT MPOSKTHPOBATh I10JI BCE BUJBI MAIIMH C IMHAMHYECKMMH Harpys3kamu, a
cOOpHO-MOHOJIUTHBIE M COOpHBIE, KaK IPaBWJIO, - IOJ MAIIMHBI NEPHOIUYECKOTO JAEHCTBUS (C BpaIIAlOIINMHUCS
YacTsIMH, ¢ KPUBOLIMITHO-IIATYHHBIMA MEXaHU3MaMH H Jp.).

1.4. Kiracc 6eToHa 1o MPOYHOCTH HA CXKATHE IJISI MOHOJHUTHBIX M COOPHO-MOHOJUTHBIX (DYHIAMEHTOB JIOJDKCH
OpITh He HIKe B12,5, a mrst cOopHBIX - He HIDKe B15. [l HeapMupoBaHHBIX (DYHIAMEHTOB CTAHKOB IOITYCKAeTCs
npuMeHSTHh 0eToH Kiacca B7,5. B ciryuae oqHOBpeMeHHOTO BO3ACHCTBIS Ha (DYHIAMEHT JHHAMUYECKON HAarpy3KH U
MOBBILICHHBIX TEXHOJOTMYECKUX TeMIIepaTyp Kiacc OeToHa 1oJbkeH ObITh He Hibke B15.

1.5. ®yHgaMeHTHl MalldH JOMYCKAaeTCs MPOEKTHPOBATh OTACIBHBIMU MOJ KaXKAYI0 MAIIMHYy (arperat) wWid
00IMMU TI0J] HECKOJILKO MAIlIMH (arperaTos).

CDyH}IaMeHTI)I MallliH, KaK IIpaBuJIO, JOJI)KHbI 6]>ITI) OTACJIICHBI CKBO3HBIM HIBOM OT CMCXHBIX (byHI[aMeHTOB
3JIaHMs1, COOPYKEHUS U 000PYJOBaHHMS, a TAKXKE OT I10J1a.

HpMMeqa}me. COe[II/IHeHI/IC (IJyHZ[aMeHTOB MaliuH C q)yHZ[aMCHTaMI/I 3daHUS W ONMUPAHUE HAa HUX KOHCprKHI/Iﬁ 31aHUs OOIyCKAae€TCs B
OTACIbHBIX CIydasdX, YKa3aHHBIX B OTACJIbHBIX COOTBETCTBYIOIIMX pa3aeiaax.

1.6. C menmpo yMeHbIIEHWs BHOpanuii (QyHZaMEHTOB MAIIMH C JUHAMHYECKHIMH HATrpy3KaMH IMpH
COOTBETCTBYIOIEM 0OOCHOBAHUH PEKOMEHIIYEeTCs IIPEeLyCMaTPHBATh MX BUOPOH3OIISLIHIO.



1.7. YcrpoiictBo (yHAaMEHTOB MAaIMH C JAMHAMUYECKUMH Harpy3kamH, 3a HUCKIIOUEHHEM (YHIaMEHTOB
TypOoarperaroB MOIIHOCTBIO 25 Thic. KBT 1 Oonee, nomyckaeTcsi Ha HACHITHBIX TPYHTaX, €CIIM TaKWe IPYHTHI HE
COJIep’KaT OPraHWYecKUX IpHMecel, BBI3BIBAIONINX HEPaBHOMEPHBIE OCAaIKH TIpyHTa HpH cxatuu. [Ipu stom
OCHOBaHHME M3 HACBHIIIHBIX TPYHTOB JIOJDKHO OBITh YIUIOTHEHO (TSDKENBIMH TpamMOOBKaMH, BHOPHPOBaHHWEM WIIH
JIpYTHMH crioco0aMu) B cooTBeTcTBHHU ¢ Tpeboanusimu CHull 2.02.01-83.

[Ipumeuanue. OyHAAMEHTbl MAIlMH HEMMITYJILCHOIO (HEYAAapHOTO) NEWCTBUS C JBHraTeNsiMd MOIIHOCTBIO MeHee 500 kBT co cpemnum
JaBJICHUEM IIOJ MOJOLIBOH (YyHIAMEHTa OT PAaCUETHBIX CTaTHYECKHX Hal‘pySOKl menee 70 kIla (0,7 krc/em?) JIONYCKAETCsl BO3BOAMUTH Ha
HACBIIHBIX TPyHTaX 0€3 MCKyCCTBEHHOIO YIUIOTHEHHs, €CIM BO3PacT HAChIIM M3 NECUaHBIX I'PYHTOB HE MeHee IBYX JIeT M M3 IbUIEBATO-
TIIMHHUCTBIX TPYHTOB HE MEHEe IISTH JIeT.

1.8. Ilpu npoekTHpoBaHWH (YHIAMCHTOB MAaIllMH Ha ECTECTBEHHOM OCHOBAaHHM CIEAYeT CTPEMHUTHCS K
COBMEIIEHUIO Ha OJJHOW BEPTHKAJIH LIEHTPa TSHKECTH TUIOLIA 1 MOOIIBH (yHAaMEHTa U JIMHUH JIEHCTBHS paBHOEH-
CTBYIOILIEH CTaTUYECKHX HAarpy30K OT Beca MaIMHEI, PyHIaMeHTa ¥ TpyHTa Ha o0pe3ax M BBICTYNax QyHIaMeHTa, a
JUISL CBAaHBIX (yHIAMEHTOB - IIEHTpa TSDKECTH IUIaHA CBAi M JIMHMI AEHCTBUS PaBHOAEHCTBYIOMIEH CTATHYECKHX
Harpy3ok OT Beca MAIIWHBI U POCTBEpKa. IIpM 3TOM SKCHEHTPHUCHUTET, KaK IPaBHIIO, HE IOJDKEH NPEBHINIAThH (32
WCKIIIOYCHUEM CITyyaeB, OTOBOPEHHBIX B OTHAJCHHBIX pasfenax) Uil T'PYHTOB C PacdeTHBIM CONPOTHBIECHUEM
Ro < 150 xIla (1,5 KFC/CMZ) 3%, a 71t TPYHTOB C pacueTHBIM compoTuBienneM Ry>150 kIla (1,5 KFC/CMZ), a TaKxKe
CBalHBIX ()YHIAMEHTOB M3 BHCSYMX CBal - 5% pa3Mepa CTOPOHBI MOAOLIBHI (PyHIaMEHTa, B HAIPaBICHUH KOTOPOH
CMEIIeH IEeHTP TsDKecTH. 3HadeHue Ry ciemyer ompenensath mo_tabmuudbiM ganHeiM CHull 2.02.01-83; mis
(yHAaMEeHTOB TypOoarperaToB JKCIEHTPHCUTET He JOJDKEH NpeBbIIaTh 3% yKa3aHHOTO pa3Mepa HEe3aBHCHMO OT
3HaueHus Ry. [Ji1 OCHOBaHUi, CIIOKEHHBIX CKAJIbHBIMU TPYHTaMH, a TAK)KE CBaWHBIX (DYHIAMEHTOB U3 CBaii-CTOCK,
3Ha4YEHHE SKCLIEHTPUCUTETa HE HOPMHUPYETCSL.

1.9. ®yHaaMeHThI MalllvH C AMHAMUYECKUMHU Harpy3KaMH CIIeAyeT IPOEKTHPOBATh:

MacCHUBHBIMH B BHJIE OJIOKa WM IUIUTHI C HEOOXOAWMBIMH TPHSIMKaMH, KOJOAIAMH W OTBEPCTHSMH IS
pa3MenieHus YacTeld MaliHbl, BCHOMOTaTeIbHOTO 000PYI0BaH!sI, KOMMYHHKAILIUH U T.JI.;

CTEHYATHIMH, COCTOSIINMH 13 HIKHEH (pyHIaMEHTHON IUTUTHI (MM POCTBEPKA), CHCTEMBI CTEH M BEPXHEH TUIUTHI
(wnm pambl), Ha KOTOPOIt pacnonaraeTcs 000py/I0BaHME,

PaMHBIMH, TIPEICTABILIIONIMMHI COO0H MPOCTPAHCTBEHHYIO KOHCTPYKIHNIO, COCTOSIIYIO, KaK MPaBHIIO, U3 BEpXHEH
TUTUTHI W CUCTEMBI OAJIOK, ONTUPAIONIMXCS YePe3 P/l CTOEK Ha HIKHIO (YHIaMEHTHYIO IUIUTY,

00JIErYeHHBIMH PA3IMYHBIX KOHCTPYKTHBHBIX THIIOB, B TOM YHCIIE O€3pOCTBEPKOBBIMHU CBAHBIMHU.

1.10. ObopynoBanue C BpaOIAIOIIAMUCS YacTAMH, KPHBOIIMAITHO-MIATYHHBIMH MEXaHH3MaMH W CTaHOYHOE
0o0opy/oBaHUE, arperupyemMoe Ha jKelle300€TOHHBIX OMOPHBIX IUIMTAX, JOMYyCKaeTcs ycTaHaBiuBaTh Oe3 (yHaa-
MEHTOB Ha HO}ICTPIJ'[aIOH.IPIﬁ CJIOM MOJI0OB TTPOMBINIICHHBIX 3}laHHﬁ pu 000CHOBAaHUH pacy€ToM, a TakKiK€ B Cilydaiax,
YKa3aHHBIX B COOTBETCTBYIOIIUX pa3zieiax.

1.11. TlomomBy (yHIAMEHTOB MAalllMH, KaK MpPaBHJIO, CIEAYeT MpeayCMaTpUBaTh NPSIMOYTOJBHOM (OpPMBEI B
TUIaHE M PacroaraTh Ha OJTHONH OTMETKE.

Beicoty (yHIaMeHTOB MalMH CieAyeT Ha3HayaTh MUHHUMAIBHON M3 YCIOBHH pa3MELICHHUS] TEXHOJIOTMYECKOTO
000pyI0BaHusl, BBIEMOK U IIAXT, a TAKXKE TITyONHBI 3aJ1eNTKi (yHJaMEHTHBIX OOJITOB.

1[[3.1166 BMECTO TE€PMHUHA «CPEAHEEC NABJICHUE IO IO TOTITBOM Q)sz[aMeHTa OT PAacYE€THBIX CTATHUYCCKUX HArpy30K» HCIIOJbB3YyETCsS TEPMUH
«CPEAHEC CTATUYCCKOC NAaBJIICHUE IO MOIOIIBOM (bszlameHTa».

1.12. ITpn npoeKTHpOBaHNH PaMHBIX (QYHIAMEHTOB PEKOMEHIYEeTCS:

coOroIaTh CHMMETPHIO (pyHIaMEHTa KakK 10 00IIei TeOMeTPUIEeCKOi cXxeme, TaK U 10 GopMe IIEMEHTOB,

pacroarate pUresf MonepedHbIX PaM CHMMETPHYHO 110 OTHOLICHHUIO K OCSIM CTOEK;

n30erars rnepefavyr Harpy3oK Ha pUrelid U OaJIKu ¢ SKCIEHTPHCUTETOM;

MPOEKTUPOBATH BepX (PyHIaMEHTOB €3 yCTYIOB 10 BHICOTE;

Ha3Ha4yaTh BBUIETHI BCEX KOHCOJIEH MHHHMMAJIbHO BO3MOXKHBIX pasMEpoB, MPUYEM BBICOTY OIOPHOTO CCUCHHA
KOHCOJIM IPH OTCYTCTBHH COOTBETCTBYIOIIMX pacyeToB IpUHUMAaTh He MeHee 0,75 ee BbuIeTa.

1.13. BpicOoTy HMXXHEH (QYHIAMEHTHOH IUIMTHI B CTEHYATHIX M PaMHBIX (YHIAMEHTax CJIeAyeT MPUHUMATh 110
pacuery, Ho He MeHee 0,4 M ¥ He MEHee TOJIIUHBI CTEHBI HJIK OOJIBIIEro pa3Mepa CTOeK.

Bepxuss xene3obeToHHas mira (pama) creHYaToro (yHAaMeHTa J0JDKHA OBITh JKECTKO CBSI3aHA CO CTEHAMHU.
HwxHIOI0 TOBEPXHOCTH ITUTHI PEKOMEH TyETCSl BBITIOJHATH Ha OJTHOM OTMETKE.

CreHslI clieiyeT pacrnojiararhb, Kak MpaBuilo, BJIOJb AEHCTBHS TOPU30HTAIBHBIX AMHAMUYECKUX HAaIrPy30K.

1.14. Tunsl ¢yHIaMEeHTHBIX OOJNTOB, CIIOCOOBI MX YCTAHOBKH, a TakKe MaTepHaj M yCTAaHOBOYHBIC ITapaMeTphl
ClIeIlyeT Ha3Ha4yaTh B cOOTBETCTBHU C TpeboBaHmssmu CHull 2.09.03-85.

ITpu ynapHO# Harpyske, a Takxke IpU AMHAMUYECKUX Harpys3kax, TPeOYIOIINX YCTaHOBKH OOJITOB ANAaMETPOM HE
MeHee 42 MM, cleyeT IPUMEHSTh ChbeMHbIEe ()YHIaMEHTHbIE OOJITHI.

Paccrosinie oT HIKHUX KOHIIOB OOJITOB JI0 MOIOUIBBI (pyHIaMEHTa TODKHO ObITh He MeHee 100 MM.

1.15. KoHCTpYKTUBHOE apMHUpOBaHHE MACCHBHBIX (DYHIaMEHTOB MNpeaycMaTpHBaeT oOllee apMUpOBaHHE 10
MoA0MBE U MECTHOC 110 CTAHMHAMH MAallIMH U B MECTaX PE3KOro MIBMEHCHUA pasMEPOB CCUCHU A q)yH[laMeHTa.



[Tpu apmupoBaHuM mMONOUIBBI (YHAAMEHTOB JUaMETPbl MPOJIOJBHBIX W TMONEPEYHBIX CTEpXKHEH CclexyeT
npuHUMaTh He MeHee 10 MM Ipu CTOpOHE MOAOLIBBI MeHee 3 M U He MeHee 12 MM 1pu OoJbIIeM pa3Mepe ¢ IIarom
crepxkHeit 200 mM.

IIpu MecTHOM apMuUpOBaHMM NOJ CTAaHMHAMHM MAIlMH HEYJapHOro AEWCTBUS IUAMETP CTEpXKHEH clenyer
NPUHUMATh B 3aBUCUMOCTH OT JMaMeTpa 00JITOB, KpeIsiiux o0opyioBaHue K (pyHaaMeHTam, coraacHo Tadu. 1. [Ipn
3TOM pa3Mep CETOK JOJDKEH MPEBBILIATh pa3Mep CTaHMHBI MAIIMHBI B IUIaHe, Kak mpaBuio, Ha 300 - 600 MM B
3aBHCHMOCTH OT AWaMeTpa apMmarypsl, paBHOU 10 - 20 MM cooTBeTcTBeHHO. PekoMeHyeMsbiil mar crepkaeit - 200
MM.

MecTHOE apMHpOBaHHE TOJ CTAaHWHAMM MAlIMH C yJapHbBIMH Harpy3KaMH CIEAyeT NPOU3BOJUTH COTJIACHO
yKa3aHUSIM COOTBETCTBYIOIINX Pa3/eiIOB.

Jns apMupoBaHMs y4acTKOB (PyHIAMEHTOB, BOCIIPHHHMAIOIIMX yIapHBIE HArpy3KH, CIEXyeT, Kak INPaBUIIO,
NPUMEHSTH BA3aHHYIO apMarypy. [Ipu aToM 3aIUTHBIN ci0ii OeTOHA cieayeT IpUHUMaTh He MeHee 30 MM.

Juamerp 6onToB 1151 Menee 42 42-56 bonee 56
KperuieHus 000pyJ0BaHus,
MM
Jluamerp cTepikHeii, MM 10-12 12-16 16-20

IpuMeuanne. B MacCHBHBIX (yHIAMEHTAX MAIIHH HEYIApHOro JeiicTBHs oGbemoM 20 M® M MeHee obliee apMHPOBAHME MO TOMIOIIBE
JIOITyCKAEeTCsl He IIPeyCMaTPUBATh.

1.16. ApmupoBaHHE D3JEMEHTOB CTCHYATHIX M pPAMHBIX (YHAZaMEHTOB OCYIIECTBISETCS II0 pacdery B
cootBercTBUH ¢ TpeboBanmsiMu CHull 2.03.01-84 ¢ yueToM cieqyronx JOTMOTHATEIFHBIX YKa3aHHUH;

apmaTypa OajoK, pureied M CTOEK IOJDKHA HMETh 3aMKHYThIE XOMYTHl WM CTEPXKHH, IPHBAPEHHBIE K
MIPOJOIBHBIM CTEPIKHAM I10 IEPUMETPY MONEPEYHOT0 CEYEHHUS KOHCTPYKLIUH;

CTOWKH CIICAYIOT apMHPOBATH CHMMETPUYHOM MPOI0JIbHOM apMaTypoii ¢ mraroM He 6osee 300 m;

1o OOKOBBIM TpaHsIM 0aJIoOK U puresnei He pexe yeM dyepe3 300 MM IO BBICOTE CEUSHHUS CIEAYET YCTaHABIMBATD
MPOMEXXYTOYHBIE CTEP)KHH AUAMETPOM He MeHee 12 Mm;

IIPY KOHCTPYKTHBHOM apMHUpPOBAHUM CTEH CTEHYATOro (pyHJaMEHTa AMaMETp BEPTHKAJIbHBIX CTEpP)KHEH JOJDKEH
ObITH HEe MeHee 12 MM, a TOPH3OHTANBHBIX - He MeHee 10 mm. Ilar crepkHeil B 000MX HANpaBICHUAX CIEIyeT
npuHUMaTh paBHEIM 200 MM.

1.17. TemmepaTypHO-ycalo4Hble HIBBI B (yHAaMEHTax CIENyeT, KakK IpaBWio, IpeaycMaTpuBaTh Ha
PacCTOSTHHSAX:

JUTSI MOHOJIUTHBIX OETOHHBIX (PyHAaMeHTOB 20 M;

IUTS KeNe300eTOHHBIX (hyHIaMEeHTOB MOHONUTHBIX 40 M, COOpHO-MOHOIUTHBIX S0M.

Vka3aHHbIe pacCTossHUA MOTYT OBITH YBCJIHNYCHBI ITPU COOTBETCTBYIOIIEM O6OCHOBaHI/II/I. HpI/I OTOM HIBBI CICAYET
PacroIoKUTh TAKMM 00pa3oM, 4TOOBI Ha OTACIBHBIX yyacTKax (PyHAaMEHTa, pa3/eeHHbIX IIBAMH, pa3MECTHTh 000-
pYZAOBaHHUE, HE CBSI3AHHOE JKECTKO MEXKIY COOOH.

Jlnst  yMeHbLIGHUs] TeMIepaTypHbIX aedopManuii JOMyCKaeTcsl YCTpauBaThb BpPEMEHHBIC TEMIIEpaTypHO-
yCaZiouHbIE IIBHI.

ITpu orpannyenun nporuda GpyHAaMEHTa 110 TEXHOJIOTHYECKHM TPEeOOBaHUSAM BMECTO TEMITEPATYPHO-YCa0YHBIX
IIBOB CJIETyeT MpeyCMaTpruBaTh MEPONIPHUATHSI 110 PETYIMPOBAHHIO TEMIIEPATYPHOTO PeXXnuMa MpH yKIJIaaKe OeToHa.
B sTOM cityyae ycTpoHCTBO BpEMEHHBIX TEMITEPaTypHO-YCaJ0YHBIX IIIBOB HE JIOITyCKaeTCsl.

1.18. Jlna ¢hyHOaMEHTOB WM HMX OTHENBHBIX yYacTKOB, ITOJBEPTalOIIMXCS BO3JCHCTBHIO arpecCHUBHBIX CpeEn,
JIOJDKHBI OBITH PETyCMOTPEHBI MEPHI 0 MX 3aIIHUTe B COOTBETCTBHHU ¢ TpeboBanmsimu CHull 2.03.11-85.

OBIIME YKA3AHWS 110 PACYETY OCHOBAHUIA
U ®YHIAMEHTOB

1.19. Pacuer ¢pyHIaMEHTOB MallIMH U KX OCHOBAaHHIi BKIIIOYAET!

OTpeJieNICHNe aMIUIUTY/] KosieOaHuii @ GyHIaMEHTOB MJIH OTAEIBHBIX UX 3JIEMEHTOB;

MPOBEPKY CPEJHEro CTAaTUCTUYECKOTO JAaBJICHHWS I0J] MOJOIIBOM (pyH/IaMEHTa Ha €CTECTBEHHOM OCHOBaHHH p
WJIM HecyIleil CHOCOOHOCTBIO CBaif;

pacdeT MpOYHOCTH AJIEMEHTOB KOHCTPYKIMH QyHIaMeHTa.

[Tpn HanWuMy B 37aHUM HA IPOEKTUPOBAHKE TEXHOIOTHUECKUX TPEOOBAaHHH, OrPAaHNYMBAIONINX TIEPEMEILICHUS 1
nedopmanny QyHIaMEHTa, CIIEAYET BBITOJHUTh MX CTATHYECKUI pacueT M3 YCJIOBUSI COBMECTHOH nedopmanun
OCHOBaHMSA U (PyHIaMeHTa.

Tab6muma 2
Marmunst TIpenenbHO onmycTUMas aMIUIUTY 1A KojieOaHuit
ay, MM
C BpaIaOIIMUCS YaCcTSAMHU IPH YacTOTE I'opu3oHTaIBHBIX BepTukanabHbIX
BpaIleHus, 00/MUH:
menee 500 0,2 0,15
ot 500 go 750 0,2-0,15 0,15-0,1




ot 750 10 1000 0,15-0,1 0,1-0,06

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

csoime 1500 0,05 -
C  KpHUBOIIMIHO-IIATYHHBIMH ~ MEXaHH3- Jlnst nepBoit Jlis BTOpOI rapMOHUKe
MaMH [IPH 4acTOTE BPAILCHHs, 00/MHH: TapMOHUKH

menee 200 0,25 0,15

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

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

cBbIze 600 0,1 0,05
JIpOOWIKH KOHYCHBIE U IIEKOBBIE 0,3
JIpOOHIIKH MOJIOTKOBBIE Kax /151 MaIIiH ¢ BpaIaOIMMUCs YacTsIMU
Kys3nednbie MOIOTBHI 1,2 (0,8%)
IIpeccot 0,25
DOpPMOBOYHBIE MAILIHBI 0,5 wmm mo I'OCT 12.1.012-78 (mpu pacmo-

JIOKCHHH Ha yHIaMeHTaX pabodyHX MecT)

MenpHuIb 0,1**

* HpI/I BO3BCICHUHA (l]yH[[aMeHTOB Ha BCEX BOJOHACBIMICHHBIX IIECKAX, a TAK)XXC HAa MCIIKMX W IbIJICBATHIX MAJIOBJIAXXHBIX M BJIAXKHBIX IIECKaX.
*k Cpez[HeKBaapaTqucxoe 3HAQUYCHUE aMIUIUTYAbL KOJIe0aHHIA.

IMpumeuanust: 1. Jl1s mpoMeKyTOUHBIX 3HAYCHHUI YaCTOThI BPAILEHUS IPEETBHO JOIYCTHMAs aMIUIUTY/Ia ONPE/IeNAeTCs HHTEPIOISLHEeH.
2. Jnst mamwH ¢ dactotodl Bpamenus 200 o6/MUH ¥ MeHee NpH BbicoTe (HYHIAMEHTOB Ooiiee 5 M MPEAENBHO JOMyCTHMas aMIUIUTY/Ia
yBenuuuBaercs Ha 20%.

1.20. AMIUIATYZBl BBIHYXKIEHHBIX H CBOOOJHBIX KoJeOaHW (yHIAMEHTa WM OTHENBHBIX €ro SJIEMEHTOB
CIIe/lyeT OINpEeAeNsTh MU PA3IMYHBIX TUIOB MallMH COTJIACHO YKa3aHUSM COOTBETCTBYIOLIMX pa3zejioB.
OmnpeneneHne aMIDIMTYZ KOJe0aHUH MPOU3BOJMUTCS Pa3AeibHO 10 HANPABIECHHSM U COOTBETCTBYIOIIUM YacTOTaM
KOJIeOaHHH.

AmmuTy el Ko1e0aHui (hyHIaMeHTa JJOJDKHBI yIOBIETBOPSITH YCIOBHIO

a<a, (1)
e g - HanOobIas aMILTUTYAa KojebaHuil GpyHraMenTa, onpeensieMas pacueToM;
@, - TpenerbHO JOMyCTUMas aMIUIMTyAa KonebaHuil (yHOaMeHTa, yCTaHaBiIMBacMas 3aJaHHeM Ha

MIPOEKTUPOBAHKE, a IPU €€ OTCYTCTBHUHU B 33JJaHUM PUHUMaeMas 1o Tadr. 2.

ITpu pacuere konebanuii GyHIAMEHTOB MAIINH JJOMYCKAETCs:

paccMaTprBaTh OCHOBaHME KaK YNPYTro-BsI3KOE JIMHEHHO JedopMupyemoe, CBOICTBa KOTOPOTO OINPENEISIOTCS
KO3 QHUIMEHTAMH YIIPYroro pPaBHOMEPHOTO M HEPAaBHOMEPHOI'O CXKAaTHs, YHNPYroro paBHOMEPHOTO M HEpaBHO-
MEpPHOTO cABHTa U K03 uimenramu, XxapakTepu3yOIUMA JeMII(pUpOBaHIE;

HE YYHUTHIBaTh JIKCLCHTPHCUTET B paclpelesieHHH Macc (yHIaMeHTa, eCIM OH He INPEBBIIIacT 3HAuCHUH,
YKa3aHHBIX B II. 1.8;

NPU YIPYrOM HEPaBHOMEPHOM CXKaTHHU (IIOBOPOTE MOAOLIBBI (PYHIAMEHTa OTHOCHTENILHO TOPU30HTAIBLHOM OCH,
MPOXOSIIEeH Yepe3 LEHTP TAKECTH MOJIOUIBBI (QyHIaMEHTa MEPHEeHMKYIISIPHO IUIOCKOCTH KOJieOaHNi) oMmycKaeTcs
NPUHUMATh, YTO IUIOCKOCTh KOJEOaHWi NapajieNbHa JMHUM JEHCTBUS BO3MYIIAIONIEH CHIIBI WM IUIOCKOCTH
JIEWCTBHS BO3MYIIAIONIETO MOMEHTA.

[Tpu neiicTBun Ha (yHAAMEHT MAIIUHBI OJJHOBPEMEHHO HECKOJIBKUX BO3MYIIAIOMIMX CHJI M OTCYTCTBUM JTAHHBIX
00 ux ()a30BOM COOTHOIIEHMH pPAacCMaTPHBAIOTCS BapWaHThl CHH(A3HOTO W TNPOTHBO(AZHOTO ACHCTBHUS CHII,
BBI3BIBAOIINE HanboJee HeOIaronpusTHeIe (POpMBI KoJieOaHNH.

1.21. Cpennee craTmdeckoe IaBJCHHE IIOJ TOAOIMIBON (pyHIAMEHTa Ha €CTECTBEHHOM OCHOBAHHH p IS BCEX
THUIIOB MAIllMH, IEPEYHCICHHBIX B Ta0JI. 3, TOJDKHO YIOBIETBOPSATH YCIOBHIO

P <70 7R, 2

IJIe p - CpeliHee CTATHCTHYECKOE AaBJICHHE TI0/1 IOA0MIBON (pyHIaMeHTa,;

%0 - K03 urmerT ycnoBuit paboTh, MPUHUMAEMEIH 10 Tab. 3;

%1 - Kod(dunmeHt ycioBuii pabOThl TPyHTOB OCHOBAaHHWS, NMPUHUMAEMBIH JUIS MEJKHX W IIBIJIEBATHIX
BOJIOHACHIIIICHHBIX MECKOB M MbUICBATO-TIIMHUCTBIX TPYHTOB TeKydeil KOHCUCTeHIMHU paBHbIM 0,7 (ipu
MIPOEKTUPOBAaHNN (DYHIAMEHTOB € Maccoil mamarommx dacteil 6omee 10 T 3HaueHwme ko3¢ uimeHTa
%4=0,7 npUHUMAETCS TaKXKe ISl MAIOBIAXKHBIX U BIAKHBIX MEJKHX U TBUICBATHIX IECKOB U
BOJIOHACHIIICHHBIX TIECKOB CPEIHEH KPYIMHOCTH U KPYIHBIX); IJIsl BCEX OCTAIbHBIX BUIIOB U COCTOSHUMN
TPYHTOB J.1=1;

R - pacuerHoe conmpoTHBIIEHHE TPyHTa OCHOBAHHMs, ONpeessieMoe B COOTBeTCTBUH ¢ TpeboBaHusimu CHull
2.02.01-83.

Tabmuma 3



Maruusst Koaddumuenr ycnopuii

paboTHl ¥,0

C  KpUBOIIMIHO-IIATYHHBIMH  MEXaHH3MaMH,  IIPECCHI, 1,0
METAJIOPEXKYIINE CTaHKM, BpAIIalolipecs MedH, HPOKaTHOE

o0opy10BaHHE

C  BpalaOmMMHUCS  4YacTSAMH, JPOOMIKH, MEJIbHUYHBIC 0,8
YCTaHOBKH

Ky3Heunble MONOTHI, (POPMOBOYHBIE MAIIUMHbI, 000PYJOBaHUE 05

OOMHBIX IUIOLIA/OK, Il KOTOPBIX (DYHAAMEHTHI BHILIOIHSIOTCS
B BUJie Kopoba

1.22. Pacyer MpOYHOCTH 3JIEMEHTOB KOHCTPYKIMH (YHIAMEHTOB DPAa3IMYHBIX THIOB MAIIWH OIyCKaeTCs
MIPOM3BOIUTh HAa CTaTHYECKOE NEHCTBHE pPacUeTHBIX NUHAMHUYECKHX HArpy3oK, ompenenseMbix mo ¢opmyne (3).
Pacuer MaccuBHBIX (yHIaMEHTOB Ha IPOYHOCTH, 38 UCKIIIOYEHHEM OCNIa0IEeHHBIX CEYCHUH, KOHCOIbHBIX yJacTKOB U
Tp., KaK IPaBHIIO, HE IIPOU3BOMASATCH.

1.23. Ilpu ompeneneHWH pacdeTHBIX CTATUYECKMX HArpy30K, B YHCJIO KOTOPBHIX BXOMAT Bec (yHIaMeHTa, Bec
rpyHTa Ha oOpe3ax (yHIaMeHTa, BeC MallMHBI M BEC BCIIOMOTATEIBHOTO 000pyn0oBaHus, KOI((GHUINEHT HaJe)KHOCTH
0 Harpy3Ke % NpUHUMaeTcsi B cooTBeTcTBUH ¢ TpeboBanusmu CHull 2.01.07-85 npu pacdere MpouyHOCTH M PaBHBIM
1 mpu poBepKe CPEHEro CTaTUCTUUECKOTO JIABJICHNUS 10T ITOIOIIBOI (hyHIaMeHTa.

PacuetHple nuHamuyeckne Harpy3ku Fy oT AMHaMuYecKoro BO3AEHCTBHUS IBMIKYIIMXCS YacTedl MallMHBI WIIH
Harpys3KH, IpeICTaBISIIONINE KaKOH-TH00 0COOBIH BUI CHIIOBOTO BO3JEHCTBHUS (HApUMep, MOMEHT KOPOTKOTO 3aMBbl-
KaHHsI, OOpPBIB MOJIOTKA MEJIEHHIIBI U T.I1.), ONPE/ICIISTIOTCSL:

Ipu  pacdyeTe KoleOaHWH TpOM3BEICHWE 3HAYCHHS HOPMATHBHOW IMHAMHUYECKOW  Harpy3ku F,
COOTBETCTBYIOIIEr0 HOPMAIFHOMY SKCIUIYaTaIlIOHHOMY PEXHUMY PaOdOTHI MalllMHBI U IPUHIMAEMOTO 10 YKa3aHHUAM
COOTBETCTBYIOIIMX PAa3JeNioB WM MO 3aJaHHWI0 HAa MPOEKTHPOBAHME, W KOI(DPHUIMEHTa HAICKHOCTH IO HArpyske

n=1
MIpH pacdeTe MPOYHOCTH HIEMEHTOB KOHCTPYKIHHA (yHIaMeHTa 1o GopmMyie
Fo=n1 n Fn, 3)
rae )/f 158 7] - KOB(l)(I)I/II_[I/IeHTBI COOTBETCTBECHHO HaICXXHOCTHU IIO HarpyBKe U JUHAMHWYHOCTH, HpI/IHI/IMaeMLIe 10
Tabm. 4;
F, - HopMmaTHBHOE 3HaYCHWE [AWHAMHYECKOW HArpy3KH, COOTBETCTBYIOIIEE HOPMAIEHOMY

9KCIUTYaTallHOHHOMY PEXHUMY pabOThl MAaIIMHBI WM OCOOOMY CHJIOBOMY BO3JCHCTBHIO W TpH-
HMMaeMO€ M0 COOTBETCTBYIOIUM Pa3eiaM HJIH MO 331aHUI0 Ha IPOEKTHPOBAHHE.

Tabmuna 4
Koopuument Koadduuuent nuaamuaroctn 1
MamuHsl HAaJICKHOCTH T10 SIS HATPY30K
Harpyske BEPTHKAIBHBIX TOPU30HTAIBHBIX
Yii

C BpalamIuMHCs YacTsIMU:
a) HarpyskH, CO3/[aBacMble
JIBIDKY ILIUMHCSI 4acTsAMH
MallHHBI, npu yacToTe
BpaILCHHs, 00/MUH:

MmeHee 500 4 3 2

ot 500 1o 1500 4 3-6* 2

«1500 « 2000 4 6-10* 2

cB. 2000 4 10 2
6) Harpyskd OT MOMEHTa 1 2 -
KOPOTKOTO 3aMbIKaHHUS
C KpHBOLIMITHO-UIATYHHBIMH
MeXaHU3MaMH [IPH  YacToTe
BpaILeHHs, 00/MUH:

10 600 2 1 1

cB. 600 1 4 2
JIpoOWiKH — IIEKOBBIE, KO- 1,3 1,2 1,2
HYCHBbIE
JIpoOUIIKM MOJIOTKOBBIE 4 1 1
MenbHuUIBL 1,3 - 1
TIpeccot 15 2 2
IIpokaTtHOe 060pynOBaHHE 1,2 2 2
Bpararoryecs neqn 1(2**) 1 1

* J11st IPOMEKYTOYHBIX 3HAYEHUH YaCTOTHI BPallleH s 3HAYCHHs KO (PUIIHEHTa JMHAMUYHOCTH ONPEACIISAIOTCS MHTEPIOIALNEH.
**JIns xpallHUX omop (pyHAaMeHTa K TOPH30HTANBHON Harpyske, AeHCTBYIOMel oIepeK OCH IedH (TP YuciIe omop Ooiee ABYX).

IMpumevanus: 1. [l TypOoMaIIiH MOITHOCTEIO Ooitee 25 Thic. KBT 3HaueHne koadduienta 77 caeayeT yMeHbIIATh B 1Ba Pasa.



2. Ul MalllUH C BPANIAIONIUMHUCS YacTIMH, Y KOTOPBIX MMEIOTCSl TakKe BO3BPATHO-IIOCTYNATENHHO JBIDKYIIEICS Macchl, KO3(PUIHEHT
HaJ/IeXHOCTH T10 Harpy3Ke JUIst IHHAMUYECKHUX HAarpy3oK, CO3/[aBaeMbIX STHMH MaccaMH, ClefyeT npuHuMath % =1,3.

3. 3naueHus Kod(hUINEHTA 77 OTHOCATCS K JKEIe300eTOHHBIM ¢yHIaMeHTaM. [l cTaldbHBIX (YHIAMEHTOB CIeAyeT IIPOH3BOAUTH
JIMHAMUYECKHH pacyer.

4. IlpuBeneHHble B TaONHIIEe 3HAUCHYS 7] YIUTHIBAIOT 3HAKOIIEPEMEHHOE JICHCTBIE HArPY30K.

1.24. Tlpu npoekTupoBaHHH (YHOIAMEHTOB MAIIMH C TUHAMUYECKHMMH HArpy3KaMd Jjsi CTPOUTEIhCTBA B
celiCMMUYECKHX palloHax pacdeT MPOYHOCTH IEMEHTOB MACCHBHBIX (DYHIAMEHTOB CIIELYET MPOM3BOAUTH Oe3 ydera
CEHCMUYECKUX BO3JEHCTBUM.

[Tpu pacuere paMHBIX, CTEHYAaTBIX M OOJIETYeHHBIX (YHIAMEHTOB Ha CeCMHUYECKHE BO3JECHCTBHS B 0C000€
COYeTaHHe HAarpy30K Clie[yeT BKII0YaTh PACUETHbIC AMHAMUYECKHE HArPy3KH, CO3/1aBaeMble MalllHHAMH B HOPMaJlb-
HOM 9KCIUTyaTallMOHHOM pexuMe, ¢ Kod(pUIreHToM Hale)KHOCTH 110 Harpy3ke j =1.

1.25. OCHOBHYIO YIIPYTyIO0 XapaKTepPHCTHKY €CTECTBEHHBIX OCHOBaHMH (DyHIaMEHTOB MallWH - KO(PQHUIUECHT
ynpyroro paBHOMepHOro cxatus , C, kH/mM (1c/M’), crmemyer ompenensTh, Kak HpPaBHIO, IO Pe3y/IbTaTaM
UCTIBITaHUH.

[Tpn oTCYTCTBHM SKCIIEPUMEHTANIBHBIX JAHHBIX 3HaueHue C, it (yHAAMEHTOB C IUIOMIAAbIO TOJMOUIBHI A HE
6oxee 200 M oTTycKaeTcs ONMPENeIsTh M0 PopMyIie

C, =byE| 1+ Ao | @

A

re by - kodddurmenT, M, IPHHIMAEMBIH PABHBIM JUIsl IECYAHBIX TPYHTOB 1, JUIst cyneceii i CyrauHKOB 1,2, ast
TJIMH ¥ KPYITHOOOJIOMOYHBIX TPYHTOB 1,5;
E - mogyis neopMarii rpyHTa [OJ MOJOUIBOK (yHamenta, klla (Tc/M%), ompeaenseMslii B COOTBETCTBUM
¢ TpeboBarmssmu CHull 2.02.01-83;
A - Tomans moomBE GyHIaMEHTa, M2,
Jns GyHIaMEHTOB € IDIOMIAABIO TOIOMIBEl 4, peBbImaromeii 200 M2, 3HavyeHue kodhunuenta C, IpUHAMAETCS
KaK U QYHIAMEHTOB C IUTOMA/BIO OAOMIBE A=200M.
1.26. KoaddumuenTs! ynpyroro HepasHOMepHOro cxxartust C, kH/m (TC/MS), ynpyroro pasHoMepHoro casura C,
kH/M (tc/M%), 1 ynpyroro HepasHOMepHOTO capura C » KH/M (Tc/M®), IPHHEMAIOTCST PABHBIMEL

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

1.27. KoaddunueHnTs! ;keCTKOCTH JUIS €CTECTBEHHBIX ocHOBaHMi K;, K, K, K, onpenensrores o dpopmynam:
IpH yIIPYroM paBHOMEpHOM cxkatiu - K;, kH/m (1c/m),

K, =C,A ®)

TIPHU YTIPYTOM HEPAaBHOMEPHOM C)KaTHH (IIOBOPOTE MOIOIIBEI (PYHIaMEHTa OTHOCHTEIIFHO TOPH30HTAIBHON OCH,
NPOXOAAIIEN Yepe3 LEHTP TAKECTH MOJOIIBBI (DyHJaMeHTa NePHEHINKYIAPHO MIOCKOCTH Konebanui) - K, kH'M
(TC M),

K, =C,l,; 9)
TpH YIIPYroM paBHOMepHOM cisure - Ky, kH/M (Tc/m),
K, =C.A (10)

IpU YIIPyroM HEpaBHOMEPHOM ciBHre (IIOBOPOTE IMOJOIIBHI (pyHIaMEHTa OTHOCHTENIFHO BEPTHKAJIBHOW OCH,
NPOXOAALIEH Yepes EHTp TKeCTH moaomBsl GyHaamenta) - K, kH-M (Tc' M),

K, =C,I,. (11)

B dopmynax (9), (11):

l, 1 |, - COOTBETCTBEHHO MOMEHT MHEpLMH ILIOMIAJH IOJOMWBL QYHIaMEHTa OTHOCHTEIBHO IOPU3OHTAIBHON
OCH, TMEePIEeHIUKYISIPHOH UIOCKOCTH KOJeO0aHHH, M BEPTHKAIBHOW OCH (yHIAMEHTa, MPOXOSILINX
uepes3 LEHTP TAKECTH MOIOMBEL, M



1.28. lemndupyroire cBoiicTBa OCHOBaHHS JOJDKHBI YYUTHIBATHCSI OTHOCUTENBHBIM NeMiipupoBaHueM & (10
KPUTHYECKOT'0 3aTyXaHus KojeOaHHil), onpeaensieMbIM, Kak IPABUJIIO, 110 pe3yIbTaTaM HCIbITaHUH.

[Tpu 0TCYTCTBUM DKCIIEPUMEHTAJIBHBIX JaHHBIX OTHOCHTEJIBLHOE AEMII(HUPOBAHKE ISl BEPTHKAJIBHBIX KoJeOaHni
JonycKaercsi & OnpeaeNirTh 1o Gopmyliam:

JUIsl YCTaHOBUBIIUXCS (TaPMOHUYECKHX) U CITyYaiHBIX KoJieOaHUN

L= e =L 12)
[ =1 |
Jp Jp
JUIsl HEyCTaHOBUBIIMXCS (MMITYJILCHBIX ) KOJIeOaHHH
& =6 £ =2 |- 13)
’ C,p ’ C,p ’

rme p - 1o ke, uro B . 1.21, kIla (TC/MZ),
E, - To %€, uto B 1. 1.25.
IIpu pacuete PpyHIaMEHTOB AOMYCKACTCS B KA4eCTBE XapPaKTCPHUCTUKU JAeMII(DUPOBAHKS HCIIOIL30BaTh MOIYJIb
3aryxanus, @z, ¢, ONpeAesIeMbIi I TAPMOHHYECKUX U CIyYalHBIX KoJeOaHuii 1o hopmyJie

0,5
D, =—— | (14)

16

J_—[J’Iﬂ HUMITYJIbCHBIX KoJIeOaHUi 3HAaUeHHE (pz YBCJIMYIMUBACTCA B IBA pa3a.

D, =

*@DopMyIbI B CKOOKaX COOTBETCTBYIOT «TEXHHYIECKOM) CUCTEME eIHHHII.

1.29. OtHOCHTEIBHOE ,HeMH(I)HpOBaHI/Ie 1 MOAYJIb 3aTyXaHus JJId TOPU3OHTAJIbHBIX W BPpAIlaATCIbHBIX KoJIeOaHu
OTHOCHUTCJIBHO FOpH3OHTaJ'ILHOI>i n BepTPIKaJ'ILHOfI oceit IIPUHUMAKOTCS PaBHBIMMU.:

£ =068, D, =0,60,; (15)
£ =055 D, =050, (16)
£ =035, D, =03D,; 17)

1.30. IIpu rpynmoBoil ycTaHOBKE j OHOTHIIHBIX MalIMH Ha o0IeM (pyHIaMEHTEe 3HAUCHHUS aMIUIATY KOJeOaHHI
(byHIaMeHTa a cleyeT ONMpeAeNATh MPH j=2 KaKk CyMMY aMIUIHTYJ, IpH j>2 - o Gopmyie

(18)

rae K - ko3 ¢unuent, mpuHUMaeMblid I MAlllWH MEPUOJUYECKOTO ACHCTBUS paBHbIM 1,5, i MamuH ¢
UMITYJIbCHBIMA Harpy3kamu - 0,7, 1T MalltiH co CTy9ailHIMU TUHAMHYCCKIMHY Harpy3kaMu - 1;
o - aMIuuTyia Konebanuii pyHaamenTa npu pabore i-it MalUHBbI;
J - 4ucno MammH.

PacueTHble 3HAYCHUSI AMILTUTY/I JJOJDKHBI yIOBJIETBOPSTH yciioBuio (1).

IMpu rpynmoBoil ycTaHOBKE pa3MYHOrO THIA MAlIMH Ha oO0IeM (QyHIaAaMEeHTe aMIUIMTYQy KojeOaHuit
(dyHaaMeHTa cieyeT ONmpeessaTh Kak CyMMY aMIUIUTY/] KOJieOaHH, BhI3bIBAEMbIX paboTON Kaaoit n3 mammH. [Tpu
3TOM B ycioBuH (1) mpeaensHO MOMycTHMAasi aMILINTyAa nmpuHuMaercs Ha 30% Oosee 3HaYCHUH, TPUBEACHHBIX B
Tabn. 2 U1 THIIA MAIIWHBI U YacTOTHI KOJIEOAHWI, COOTBETCTBYIONIMX HAMOOJBINEH COCTaBIAIONIEH pacdeTHON
aMHJ'll/ITy)II)I.

[Tpu ycraHOBKe MallWH C MEPUOJMYECKUMH M CIIyYailHBIMH Harpy3KaMu Ha OTJIENBHO CTOSIIUX (PYHIAMEHTax
AMIUTUTYy KoJicOaHUi Kaa0ro (pyHIaMEeHTa CIIEAYeT ONMPEISNiATh C YUETOM KOJeOaHHH, PaclpOCTPAHSIONUXCS B
rpyHTe TIpu paboTe MAIlWH, YCTAHOBICHHBIX HA APYruX (QYHIAMEHTaX, B COOTBETCTBUU C YKa3aHUSIMHU
o0s3arenbHOrO mpwioxenus 4. [Ipu 3TOM JONMYCTUMYIO aMIUTUTYAy KoOJeOaHU (yHIaMEHTa-PUEMHHUKA
cienyeT npuHUMaTh Ha 30% OoJee 3HAYCHUH MPENEITBHO JOITyCTUMBIX aMILTUTY/I, IPUBEICHHBIX B Ta0I. 2.

Jis QyHIaMEHTOB MalllMH ¢ WMIYJIbCHBIMH HArpy3KaMH, yCTaHABJIMBAEMBIX Ha OTICIBHBIX (YHIAMEHTAX,
pacdeT aMIUTHTY/T KoJieOaHUii JOITyCKaeTCs MPOU3BOINTh Oe3 ydueTa nepeiaun KoJIeOaHuH 1Mo TpyHTY.



1.31. Pacuer amIuMTyZ BEpPTHKAIbHBIX (TOPU3OHTAJBHBIX) KOJEOAaHMH TIPyHTa COOTBETCTBEHHO NP
BEPTUKAJIBHBIX (TOPU30HTAJIBHBIX) BUOpalusx (yHIaMEHTOB Mall{H CIIeyeT IPOU3BOAUTH MO (GopMyJie

2 _
a, =a, 1 + 6?1 , (19)
S 1_,_(5_1)2 [52 +1]\/35
rIe & - aMIUIMTyJa BEPTUKAIBHBIX (TOPH30HTANBHBIX) KOIEOAHMH TpyHTa Ha MOBEPXHOCTH B TOYKE,

pacnonoxceHHoﬁ Ha paCCTOAHUUN I OT oCcH (byHI[aMeHTa, T.€. UICTOYHHUKA BOJIH B l“pyHTe;

O - aMIUTUTYy1a CBOOOTHBIX MITH BBIHYKACHHBIX BEPTHKAIBHBIX (TOPU30HTAJIBHBIX) KoJieOanuii GpyHaamMeHTa,
T.€. ICTOYHHKA BOJIH B I'PYHTC Ha YPOBHE €TI0 NOAOLIBLI, oONpeacaAeMad AJid pa3JIMIHbIX BUJ0B MalllliH
mo dopMyiam 00s13aTeNbHBIX PHIOKeHH# 1-3, B KOTOphIX h; creayer 3aMeHUTh Ha MUHYC hj;

o=r/ry;

30eCh I - pacCTosdHue OT OCHU Q)YHI[aMeHTa-I/ICTO‘{HI/IKa A0 TOYKM Ha IMOBEPXHOCTU TIPYHTa, IJId KOTOpOﬁ
OIIpeAEIAETC aMIUIUTy 1A KOJIeOaHuiA;

lo - IPUBEICHHBIA PaaMyC MOAOIIBEI (hYHIAMEHTAa-MCTOYHHUKA, ) = VA/ 7.

I'IaCTOTy BOJIH, paCOpOCTPaAHAIOIINXCA B I'PYHTE, CICAYCT NPpUHUMATDH paBHOfI YacTOTE KOJIeOaHmit (byH)laMeHTa
MalInuHBbI.

ITpumevanre. B nemsx yTodyHeHHs aMIUIHTYZA KOJIeOaHUH, PacIpOCTPaHSIONIMXCS B TPYHTE, HOIyCKAaeTcsl MPOU3BOAUTH HPOTHO3HPOBAHUE
KoJsieOaHuil TpyHTa Ha OCHOBE CIIEIHAIbHBIX IKCIEPUMEHTAIBHBIX UCCIICJOBAHHIA.

1.32. Tlpu poekTrpoBaHiH (HYHIAMEHTOB 3/IaHUI U COOPYKEHHUH, YyBCTBUTEIHHBIX K HEPABHOMEPHBIM OCaIKaM
1 BOCIPpUHUMAIOMIUX JUHAMUYCCKUC HArpy3KH, MepeaaBacMbIi€ MalllMHAMH Y€PE3 CTPOUTECILHBIC KOHCTPYKIINN WA
TPYHT, CpelHee NaBlieHWE IOJ TOAOMIBOM (YyHIAMEHTa Ha €CTECTBEHHOM OCHOBAaHMH JIOJDKHO YJOBJIETBOPATH
YCIIOBHIO

p<yqR. (20)

Ycnosue (20) JOKHO BBIMTOMHATHCS ISl YHIAMEHTOB 3aHUI U COOPY)KEHUI B MpeNeax 30HbI, Ilie CKOPOCTh
KONeOAHUH V5= & @ Ha TOBEPXHOCTH TPYHTa OT HMITYJbCHBIX HCTOYHHMKOB Oosiee 15 MM/C, OT HMCTOYHHKOB
MEPUOANIECKOTO JICHCTBHS U CiIydaiiHbIxX Gostee 2 MM/c (31€Ch o - aMIUTUTYAa KojeGaHuil rpyHTa, OnpeaensemMas 1o
dopmyne (19), @ - yriuoBas dYacToTa BBIHYXICHHBIX KOJcOaHW (yHIAMEHTA-MCTOUYHHKA [UIS MAIIUH C
MEPUOTNICCKUMH HATPy3KaMH MJIH COOCTBEHHBIX - JIJIS1 MAIIIMH C HMITYJILCHBIMH WJIH CITy4aifHBIMU HATPy3KaMH).

OCOBEHHOCTHU IMTPOEKTUPOBAHNS CBAMHbBIX ®YHIAMEHTOB

1.33. [Ins GpyHIaMEHTOB MallIMH C NEPUOANYECKUMU HAarpy3KaMH BO3MOYKHO NPHMEHEHHUE CBai JIOOBIX BUJIOB;
JUIsl QyH/IaMEHTOB MaIllMH yJIapHOTO NEHCTBHS CIIETyeT IIPUMEHSTH KeJIe300€TOHHbIE CBal CIUIOIIHOTO CEUCHHMSI.

Paccrosinne Mexmy UeHTpaMH CBail B CBalHBIX (YHIAaMEHTaxX CJIEAYyeT INPHHHUMATh B COOTBETCTBUH C
ykazanusimu CHull 2.02.03-85, Ho He Gonee 10d (rme d - quamerp wiiM MEHBIIMA pa3Mep CTOPOHBI MOMEPEIHOTO
CEUCHHMSI CBai).

1.34. Pacuert cBaifHBIX ()yHJAMEHTOB MAIlIMH C JHHAMHYECKAMH HAarpy3KaMH 0 HeCymiel CiocOOHOCTH TPYHTOB
OCHOBaHMS CBal CIEQyeT MPOW3BOAWTHh HA AEHCTBUE PACUETHBIX CTATUCTUYECKHUX HATPY30K B COOTBETCTBHH C
tpeboBanusimu CHull 2.02.03-85.

[Tpu 3TOM pacdeTHbIE COMPOTUBIICHHS I'PYHTOB OCHOBaHMs Ha OOKOBOM TMOBEPXHOCTH CBail M MOJ MX HWKHUM
KOHIIOM JIOJDKHBI OBITh JIONOJIHUTENBHO YMHOXKEHBI Ha KO3(D(UIMEHTHI yCIOBHI pabOThl TPYHTa OCHOBAHUS
COOTBETCTBEHHOY,t M J;pRr, HPUBENCHHEIE B Ta0N. 5, a UX CyMMa JUIsl BUCSYMX CBail - Ha KOI(POHUIMEHT yCIOBHIA
paboThl ¥, 3HAYEHUS] KOTOPOTO NPUBECHBI B Tad. 3. J{ns cBali-croek Kod(hPHUIUCHT),, MPUHUMAETCS PABHBIM 1.

Tabnuna 5
Koaduuuentsr ycnouii paboTsl rpyHTOB
I'pynTsI OCHOBaHMs
Ha 60KOBO TI0JT HMKHUM KOHI[OM
TIOBEPXHOCTH CBAU )p f CBaH )cp R
a) Ileckn poixibie OGO KPYITHOCTH H 0,6 (0,75) -

BJIQXHOCTH, MEIKHE U IIBLIEBATHIE
BOJIOHACBIIIIEHHbIE JIFO00M IIOTHOCTH;

[bUIEBATO-TJIMHUCTBIE  TPYHTBI  C
nokasaresneM Texydects |,>0,6
6) Ilecku mbLTeBaTHIe, MEIIKHE H CPEIHEH 0,75 (0,85) 0,75 (0,85)

KPYIHOCTH CpeRHE! INIOTHOCTH JIF000H



BJIQKHOCTH, KPOME yKa3aHHbBIX B I03.
«a»; TBUIEBATO-IIIHHUCTBIC TPYHTBI C
nokasareneM Tekydectn 0,25 <1, <0,6
Jlpyrie BUbI TPYHTOB 1(1) 1(1)

Ilpumeyanus: 1. B ckoOkax yka3aHHBI 3HaueHHS KOI()(OHIMEHTOB JUIi CBAHHBIX
(YHIaMEHTOB C IPOMEKYTOUHOM MOTYIIKOM.

2. Ipu mpumeHenny cBaii B MPOCJOYHBIX TPYHTAX 3HAYEHHS KOODPUUMEHTOB Ypt U YopR
MPUHAMAIOTCS KaK JUTs IBUIEBATO-TIMHUCTBIX TPYHTOB C IOKA3aTeleM TEKy4ecTH, PaBHBIM
3HAYEHMIO, TIPU KOTOPOM B COOTBeTCTBMM ¢ ykasanusmu CHull 2.02.03-85 ompenenstorcs
pacyeTHbIE CONPOTUBJIECHHUs IPYHTA 01 HHKHUM TOPIIOM M Ha OOKOBOM MOBEPXHOCTHU CBaM.

B ciywae ompeneneHust Hecymieil crnocoOHOCTM cBaif MO pe3ynbTaTaM IOJIEBBIX HCIIBITAHUI BMECTO
K03 DHUITUEHTOB ¥, U YR BBOXUTCA KO3(D(PUINEHT yCIOBUIl pabOTHI TPYHTOB OCHOBAHHS J,, ONMpENeIIeMbIil KaK
OTHOIIIEHUE HECYIeH CIOCOOHOCTH CBaH, ONPENEICHHBIM PAaCYETHBIM CIIOCOOOM C yd4eTOM KO3(h(ULIUEHTOB J,,¢ H
YepR» K TOH k€ HecyIeit cmocoOHocTH 6e3 yueTa 3TUX KO3 dHIIHEeHTOB.

B cny4yae onmpaHusi cBail Ha TPYHTBI, yKa3aHHbIE B 103. «a» TaOl. 5, HECYIIyl0 CIIOCOOHOCTH CBall ClenyeT
OIIPEJIETISITh 110 Pe3yNbTaTaM IMOJEBBIX MCHBITAHUN JIMTENBHO JEHCTBYIOIIMMH AMHAMUYECKUMHU Harpyskamu. [1pu
OTCYTCTBUM TAaKUX JTAaHHBIX TIPH COOTBETCTBYIOIEM OOOCHOBAHUHM JIOITYCKAETCS ONPEEISITh HECYIIYIO CIOCOOHOCTh
CBail MO pe3yJibTaTaM IIOJIEBBIX HCIBITaHWH B coOTBeTCTBHU ¢ TpeboBanmsimu CHull 2.02.03-85 ¢ BBemeHuem
BMECTO KO3(h(UIUEHTOB J,,H ¥, r KO dHIMEnTa §,,=0,25.

1.35. Ilpu ycTpoiicTBe cBalHBIX (h)YHIAMEHTOB 3AaHUI U COOPY)KEHHH, PaclojoKeHHBIX BOIM3U (yHIaMEHTOB
MaIlMH C JHMHAMUYECKUMH Harpy3KaMu, HecyIasi CHOCOOHOCTh CBaii ONpeAessieTcsi B COOTBETCTBHU C TPEOOBaHUSIMU
CHulI 2.02.03-85 ¢ y4eToM JOMOTHUTENBHOTO KO3(dHIMEHTa yCIOBHI paboThl TPYHTOB OCHOBAHUS J, (MU J,¢ U
YepR), 3HAUCHUS KOTOPBIX OHPENENIOTCA B COOTBETCTBHMH C II. 1.34. Pa3mepbl 30HBI, Ul KOTOPOIl YYHTHIBAeTCS
yKa3aHHBIN K03 uUIMeHT, cieyeT MpUHIUMaTh B COOTBETCTBHU C YKa3aHUAMHU I1. 1.32.

1.36. Pacuer konebaHuii cBaliHBIX (D)YHAaMEHTOB MAIIIMH CIIeTyeT MPOU3BOJHUTH 110 TeM Xe GopMyiiaM, 4yTo U st
(yHIaMEHTOB Ha €CTECTBEHHOM OCHOBAaHWH, HO TIPH BBEJCHUH BMECTO 3HAUEHHH MACChl, MOMEHTOB HHEPIIMU MACChI
u xecTkocTed M, 0, O, 0, K; K., K, K|, COOTBETCTBYIOINX UM NPUBEIEHHBIX 3HAYEHUH Mred, Opreds Oporeds Opred,
K red, K reds Kopred K yred, OTIpenensiemslii mo popmynam (21)-(36).

Jliist BepTUKANBHBIX KOJeOaHUi CBaHBIX (DYHAaMEHTOB

« N N
mz,red = mr +IBZ Eimi’p Eimi,o; (21)
K*
Kyreg = ——20—, (22)
1+ z,redIO
NE, A,
* _ Bth(Al
rae K o = NE;A, —gt (5 g(’;;;; (23)
' +
C*
a=—"1;
E,
g | k£ |
c c
c Ky PR Bk Pk
P T gl
0

B dopmynax (21)-(23):
m, - o6imas Macca POCTBEPKA C YCTAHOBICHHO HA HEM MAIIHHOI, T(TC-c2/M);
mip - Macca 4acTH i-if cBaw, 3arTy0JIeHHON B IPYHT, 1(1C-¢*/m);
Mo - MacCa YacTH i-if CBAH BBIIIE OBEPXHOCTH TPYHTA, T(TC-c2/M);
N - gucro cBaii;
Ep - MOZy/Ib yIpyrocT MaTepuana caii kIla (tc-/m?);
| - nryGuHa Orpy>KeHUsI CBaH B TPYHT, M;
|, - paccTosiHue OT TOMOMIBBI POCTBEPKA JI0 MOBEPXHOCTH IPYHTA, M; IUIsl HU3KOTO pocTeepka |,=0;



A, - IIomany nonepevyHoro CeYeHus CBau, M2
U - IEPUMETP TIOTIEPEUYHOTO CEUEHUS CBAH, M;

*
C, - xo3(uuueHT ynpyroro paBHOMEPHOIO CKAaTHs TPYHTa HA YPOBHE HUXKHHMX KOHIIOB crait,kH/M(te/mP),

ompezensieMblii 10 (Gopmyiie (4), B KOTOpOW IUIOmaas MOAOLBHL (yHAaMeHTa A TPUHUMAETCS PaBHOU
IUIONIAd HAUOOIBINETO MOMEPEYHOrO CEUSHUsI HIDKHErO KOHIA CBaW, a 3HaueHue koddduuuenta b, mis
3a0MBHBIX CBail y/IBANBACTCS;
K - KOX(PUIUEHT, TPUHUMAEMBIA PAaBHBIM JJIs CBAi : 2 - IS CIUIOIIHBIX XKele300eTOHHBIX; 2,5 - IS TONBIX
KeIe300eTOHHBIX; 3,5 - A TepPEeBSIHHBIX;
Cpx - YICIBHOE YIPYroe CONPOTHBIICHHE IPyHTa Ha OOKOBOI NMOBEPXHOCTH CBaH B K-M Cll0€ IPUHHMAaeMoe MO
Tabn. 6 u 7,
¢, - ko3 durment, npuHuMaemsiii pasusv 10000 kH/M? (1000 Tc/M®);
ki 1 K~ - HOMep CII0sI TPYHTa, OTCUHTHIBACMBIH OT IIOBEPXHOCTH IPYHTA 10 TIyOUHBI, paBHOit cooTBercTBeHHO | 11 | =
0,2 [1+4th(10/1)]1;
Iy - Tonuna K-ro ciiost rpyHTa;
th - tanrenc runepOOMUICSCKU.

Ipumeuanne. IIpn yMeHbLICHHH paccTOsHHS Mexay cBasMu or 50 no 2d 3HaueHHe Kjrq ClEIyeT YMCHbBIIATh B [Ba pasa (s
MPOMEKYTOYHBIX PACCTOSHHUN ONPENeNATh HHTEPIOISLUEH).

Tab6muma 6

IMoxazarens TEKy4eCTH IbLIEBATO- YaensHoe conpotunenue ¢, KH/M? (te/m®)

TJIMHUCTBIX TPYHTOB |

0,5<1.<0,75
0,25<1,<0,5

0,75<I<1

0<1,<0,25

1,5-10%-0,5-10*(1500-500)
3-10%-1,5-10*(3000-1500)
4.5.10%-3-10%(4500-3000)
6-10°-4,5-10*(6000-4500)

Ipumeuanns: 1. Jns NpoMexyTOUHBIX 3HaueHMH | 3HAaUeHME ¢, ONpeneseTcs HHTEp-
MOJISILUEH.

2. JInst mpOCajoYHBIX IPYHTOB 3HAYEHHs YAEIBHOTO YIPYroro CONPOTHBICHHS C, CICHYyeT
OIpEeNeNATh KaK JUIsl TBUICBATO-TIIMHUCTBIX TIPYHTOB C MOKa3aTelmsIMH Tekydectd |,
COOTBETCTBYIOIIUM IIPUPOJHON BIQKHOCTH HIM C y4ETOM BO3MOXKHOTO 3aMavyMBaHUs B
cootBeTcTBHH ¢ TpedoBanusivu CHull 2.02.03-85.

J1ist ropu30HTANBHBIX KOJIeOaHuil CBafHBIX (DyHIAMEHTOB

« N N
mx,red = mr + IBX iglmi’p +i§1mi,o; (24)

Tabmuma 7

VY aensHOe ynpyroe COnpoTHBIICHHE
ITeckn ¢, kKH/M>(tc/M®),rpyHTOB pasiunuHOil BIaXHOCTH
BOJIOHACBHIICHHBIX BJI&YKHBIX MAaJIOBJIAKHBIX

CpenHeil KpymHOCTH:

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

CpeaHeil IIIOTHOCTH 3.10%(3000) 4.10%(4000) 5-10%(5000)
Menxkue:

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

cpejHeil IIOTHOCTH 2-10%(2000) 3.10%(3000) 4-10*(4000)
IIb1eBaThIe:

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

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

TIpumeyanue. YaenpHOEe YyNpyroe CONPOTHBICHHE Ul IUIOTHBIX MECYAHBIX TPYHTOB CIEIYeT
npuHIMAaTh Ha 50% BEIIE, YeM HanOOJIbIIee U3 3HAUCHHIT ¢, YKa3aHHBIX B Ta0M. 7 [ TAHHOTO
BHJIa TPYHTA.

*

B, =0.254,; (25)

No E, |l
Kx,red = 0 ) (26)

rze | - MOMEHT MHepIHH ILIOMIAIM TIOTIEPEYHOr0 CEUCHHs CBAM, M';
a - kodddurueHT yrnpyroi neopMalyu CUCTEMBI «CBas-TPYHT», ONPEAEIIEeMbIil 10 (hopmMyJe



a=2a_, @7)

€

3mech o, - Kod(hPUIUEHT AedopManuy, OIpENeIeMblii B COOTBETCTBHH ¢ yKasanusamu CHull 2.02.03-85 npu
%.=3.
Jl1s1 cBaii,3alleMIIEHHBIX B POCTBEPK,

e gy )
p=A,+2Bl,a+C, (l,&) +T- (28)

I[J'I?I CBafI, 3alICMJICHHBIX B POCTBEPK,

—\3
+—(I°a) C +IOT : (29)

B ¢opmymax (28), (29):

A, Bo, Co - K03DdHIMEHTHI, 3aBHCAIME OT TPUBEICHHON TiyOMHBI morpyxenus cean | =&l u ycnopuii
OIMpaHUs ee HIKHETO KoHIa (ompeaenstoTces mo ykasanusm CHull 2.02.03-85).

J11st ropr30HTAIbHO-BpaIllaTeNbHbIX KoJieOaHuii cBail (hyHIaMeHTOB

M g red = My,reds (30)
* N 2 N 2
0, red =0t Pz Eimi,prh,i + Eimi,orh,i' (31)
2 .
6(/;0,red = e(p,red + h2 m, (32)
Kz,red N 2
Kw,red = N Elrh'i (33)

B ¢opmymax (31)-(33):
O,,r - MOMEHT HHEPIIMH MAcChl POCTBEPKA U MAIIMHBI OTHOCHTEIBHO FOPH3OHTANIBHON OCH, MPOXOJAIIEN yepes nx
OGIIHi EHTp TAKECTH TEPIEeHANKY/ISPHO MIOCKOCTH Koebaruii, T-M*(Tc-M-c?);
h, - paccTosiHEE OT HEHTpa TSHKECTH MACChI 71y 710 MOAOLIBBI POCTBEPKA, M;
lhi - PAcCTOSIHUE OT OCH i-i CBaW 10 TOPH30HTAIBHOW OCH, MPOXOIMIEH 4Yepe3 LEHTP TSKECTH MOJOIIBBI
(dbyHIaMeHTa MepIEeHANKYISIPHO TNIOCKOCTH KOJICOaHUH.
g BpamatenpHBIX KoJieOaHuil cBaifHOTO (yHIaMEHTa OTHOCHTEIBHO BEPTHKAIBFHON OCH

My, red = My reds (34)
=N 2 N 2.
ew,red :ey/,r +ﬂx Elmi,prv,i +i§1mi,0rv,i' (35)
Kx,red N 2
Ky/,red = —N Elrv’i. (36)

B ¢opmymnax (35), (36):
0,r - MOMEHT MHEPLHU MAcChl POCTBEPKA M MAIIMHBI OTHOCHTEILHO BEPTHKAIBHOI OCH, HPOXOJIICH depes
LIEHTP TAKECTH POCTBEPKA, T-M*(TC-M-c2);
lyvji- PAcCTOSHHUE OT OCH i-if CBau 10 BEPTUKAIBHOM OCH, MPOXO/ISLIEH Yepes IEHTP TAKECTH POCTBEPKA, M.
1.37. OTHOCcHUTenBHOE AeMI(UpPOBaHUE IS CBAMHBIX (DYHIaMEHTOB CIEIAyeT ONpPENeNATh, KaK MPaBHJIO, II0
pe3yNbTaTaM MCIBITaHui. [Ipy OTCYTCTBHH DKCIIEPUMEHTAIBHBIX JTaHHBIX OTHOCHTENbHOE aeMidupoBanue &, npu



BEPTHKAJIBHBIX KOJEOAHUSIX CBaWHBIX (DYHIAMEHTOB JOMYCKAaeTCs NPUHMMATh paBHbIM 0,2 Ui yCTaHOBHBIIMXCS
Konebanuii n 0,5 11 HeycTaHOBUBIIMXCS Konebanuit. 3Hauenus &y, &y, &, onpenenstores no dopmynam (15)-(17).

OCOBEHHOCTHU ITPOEKTNPOBAHUA ®YHIAMEHTOB MAIIINMH HA BEHHOMEP3JIBIX 'PYHTAX

1.38. ®yHaaMeHTHl MallMH ¢ AMHAMHYECKUMH HArpy3KaMH, BO3BOIMMBIC HA BEYHOMEP3INBIX I'PYHTaX, CIELyeT
NpOEKTUPOBaTh B cooTBercTBUM ¢ TpeboBanusmu CHull 11-18-76 wu pomomHUTENbHBIMH TPEOOBAHUSIMH,
M3JI0KEeHHBIMY B 1. 1.39-1.43.

Hecymyro crocoOHOCTh OCHOBaHMH (YHIAMEHTOB MAallMH HA BEYHOMEP3JIBIX TPYHTAx, HCIIONB3YyEeMBIX B
KauecTBe OCHOBAHHWII IO MpHHUUITY |, CliemyeT ompeneiiTh ¢ y4eTOM IONOJHUTENFHOTO KO3 (HIMEeHTa YCIOBUH
paboTHI ¥s, MPUHUMAEMOTO T10 TabII. §.

Tabnuma 8
Koo durment Heromp30Batus MK BO | Koy umuent yernosmit paboTh OCHOBAHIA Yes U3
BpEMCHH BEYHOMEP3JIBIX [PYHTOB, UCIIONb3yEMBIX 110
npuHImny |
Mesnee 0,5 0,8
010,510 0,7 0,7
Cs.0,7 0,5

1.40. CpenHee craTUCTHYECKO€ NABIEHUE p IOJ NOAOIIBOW (yHAaMEHTa Ha €CTECTBEHHOM OCHOBaHHMU M
HECYIYI0 CIIOCOOHOCTh OCHOBAaHWI CBalHBIX (YHIAMEHTOB MalllMH C JUHAMHYECKHMH Harpy3KamMu Ha
BEYHOMEP3TBIX TPYHTAX, HCHONB3yeMBIX mo mpuHnumy Il, cmemyer ompenenste corsacHO TpeOOBaHMAM
cooTBeTcTBeHHO Il 1.21. u 1.34.

1.41. Pacyer BepTUKaNBHBIX M TOPH3OHTAIBHBIX KOJEOAHWH MACCHBHBIX M CTEHUYaThIX (PYHIAMEHTOB U
BEPTHKAJIBHBIX KOJIe0aHUi paMHBIX (DyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHWH, a TAK)KE BEPTUKAIBHBIX KOJIeOaHUIH
CBaiHBIX (YHIAMEHTOB JUIi MAlIMH C BPAIIAOUIMMUCS YaCTSMH, C KPUBOIIMIHO-NIATYHHBIMA MeXaHH3MaMH,
JpOOHMIBHBIX U METbHUYHBIX YCTaHOBOK, BO3BOAMMBIX Ha TBEPAOMEP3IIBIX IPYHTAX, HCHONIb3YEMBIX 10 IPUHIUMY |,
MPOU3BOAUTH HE CIIEYET.

Pacuer ropn3oHTaNbHBIX KOIEOaHUH paMHBIX (DYHAaMEHTOB yKa3aHHBIX THIIOB MAIlIMH B 3TUX YCJIOBHSX CIECIyeT
MPOM3BOJIUTH B COOTBETCTBUY C YKa3aHHSIMH 00s3aTEIbHBIX MPUIIOKeHuH 1 1 3.

1.42. Pacyer BepTHUKaJIbHBIX KoyieOaHMH (yHIaMEHTOB (B TOM YHCIIE CBAiHBIX) MalldH C WMITYJIbCHBIMU
Harpy3Kamy B TBEPAOMEP3JIbIX TPyHTaX, UCIIOIb3YEMbIX MO MpUHIMNY |, a Takke (yHAaMEHTOB MAIllMH BCEX THUIIOB
B IIJJACTUYHOMEP3NIBIX3 TPYyHTaX CIEAyeT MPOU3BOAUTh KaK Ha HEMEP3IbIX TIPYHTaX B COOTBETCTBUH C
TpeOOBaHUSIMH, M3JI0KEHHBIMH B COOTBETCTBYIOIIUX pa3zeiax JUisl pa3HbIX TUIOB MAIINH; IPH 3TOM KO3 (DUINEHTHI
JKECTKOCTH OCHOBAaHWH (yH/IaMEHTOB CJIEYeT OIPEACIATH 10 JaHHBIM PE3YJIbTATOB MOJIEBBIX UCIIBITAHUI TPYHTOB.

1.43. Pacder ammiMTyJ] TOPHU3OHTAJbHBIX KOJeOaHWH CBaWHBIX (YHIAMEHTOB MAlIMH C IEPUOJMYECKUMH H
Clly4aifHBIMHU TUHAMUYECKMMHU HAarpy3KaMu, BO3BOJUMBIX Ha TBEPAOMEP3NBIX IPYHTAaX, UCIOIb3yEMbIX 10 IPUHIIUITY
I, cienyer mnpouM3BOAMTH B COOTBETCTBHM C YKa3zaHMsAMH 00si3aTenbHbIX mnpwiokennd 1 u 3. Ilpm osrom
K03 HITMEHTHI )KECTKOCTH KOHCTPYKIMU yHIaMeHTa S, U S,, cliefyeT OnpeaesaTh mo Gopmynam:

N
S, = zl Si 37)
=
N , 2
S, = LS. (38)

B dopmynax (37), (38):
Sl; - ko9 GHIMEHT HKECTKOCTH i-ii CBail ¢ KECTKOI 3a/eIKOH B POCTBEPK 6 TOPU30HTAIBHOM HampaBieHmu, KH/M
(tcim), S, =12 Ebli/l%;
l; - MOMEHT MHEpIHH UIOIIA/M MOMEPEYHOro CeUeH s i-if cBam, M*;
ly - pacueTHas quna cBau, M, lg = l,+H+3d,;
H - Benuuuna, m3Mensiromasics B npejenax 0 < H < H,, npuHuMaemast i1 HauboJjiee HeOIaronpusTHOTO CIydas
IIpH pacyeTe Ha KoJIeOaHuUs;
l,+H, - cOOTBETCTBEHHO pacCTOsTHUE OT HIDKHEH IpaHu IUIATH (PyHIaMEHTa 10 TIOBEPXHOCTH TPYHTA, M, M TOJIIHHA
CE30HHO OTTAUBAIOLIETO CJI0s, M, Onpe/essieMasi B cooTBeTcTBUM ¢ ykazanusimu CHull 11-18-76;
d - IMaMeTp WM CTOPOHA MOTIEPEYHOTO CEUCHHUSI CBAN B HANIPABICHHH JICHCTBUS IHHAMHIECKON HATPY3KH, M;
f\v,i - PACCTOSIHEE OT LICHTPA TSHKECTH POCTBEPKA 0 OCH i-if CBaH, M.



1.44. Pacuer xomnebanuii (yHIaMEHTOB MAIllMH, BO3BOAMMBIX Ha BEYHOMEP3JbIX I'PYHTaX, UCIOJIB3YEMBIX IIO
npuHnumy |, ciexyer BBIMOMHATE Kak HAa HEMEP3NBIX IPYHTaX B COOTBETCTBHM C TPEOOBAHUSIMHU, M3JI0KECHHBIMU B
pas3zaenax Ajs pa3HbIX TUIIOB MalllUH.

2. DYHIAMEHTBI MAIIIMH C BPAIIAIOINUMUCSA YACTSIMHU

2.1. TpebGoBaHMsI HACTOSILETO pasjeiia PacHpOCTPAHSAIOTCS HAa MPOEKTUPOBaHUE (YHAAMEHTOB TYpOOMAIIMH
(oHeprernueckux, HeTe- M Ta3zonepeKadynBaronMXx TypOoarperaroB MouiHoctbio 10 100 Thic. KBT, TypOokom-
MpeccopoB, TypOOBO3AYXOJYBOK, TypOOHAacOCOB), 3JEKTPUYECKUX MaIlIUH (MOTOP-TEHEPAaTOPOB M CHHXPOHHBIX
KOMIICHCATOPOB), HEHTPUPYT, EHTPOOEIKHBIX HACOCOB, AHIMOCOCOB, BEHTHIIITOPOB M TOMY ITOT00HBIX MAIIIHH.

2.2. B cocTtaB HCXOOHBIX MAHHBIX U NPOEKTUPOBaHHMA (YHAaMEHTOB MAIllMH, YKa3aHHBIX B 1. 2.1, Kpome
MaTepHaloB, IEPEYHCICHHBIX B II. 1.1, TOJKHBI BXOAUTE!

JaHHBIC O 3HAYCHUAX HArpy30K OT MOMCHTA KOPOTKOI'O0 3aMBbIKaHUA TC€HEpAaTOopa MU OT TAI'M BaKyyMa B
KOHZIEHCATOpE, KOOPAMHATHI TOYEK MX NPUJIOKEHHS M pa3Mepbl IUIOIAJOK Iepenadyd STHX Harpy3ok; AaHHBEIE O
Harpyskax, BOSHUKAIOIINX IIPU TEIUIOBBIX Je(OpManusaxX MallKH;

CXeMBI PACIIONIOKEHUSI M HAarpy3KH OT BCIIOMOTATENBHOTO O0OpYHOBaHUS (MAaclio- M BO3IYXOOXJIAIUTEICH,
MAaCIISTHBIX 0aKOB, HACOCOB, TYPOOIIPOBOIOB U JIP.);

CXeMBI IJIOIIAJ0K, ONMUPAIOIINXCS Ha GYHIAMEHT, ¥ JaHHBIC O HOPMAaTHBHBIX 3HAYEHHAX HATPY30K OT HUX;

JaHHbIE JUTS ONpeeeHHs] MOHTaXXHBIX Harpy30K, pasMephl IUIOIIAI0K [epeaadn dTHX Harpy3oK.

[pumeuanue. IIpu npoekrupoBanuu GyHAaMEHTOB TypOOarperatoB MOLIHOCTbIO 25 ThIC. KBT u Oonee nokasarenu (Gpu3nko-MexaHHYeCKUuX
CBOHCTB IPYHTOB [JOJKHBI OLPEACIIATHCS HA OCHOBE HEIOCPEICTBEHHBIX UCIBITAHUMN B ITOJIEBBIX WK Ja0OPATOPHBIX yCIOBUSX.

2.3. ®yHzaMeHThl MallMH C BPALIAIOMIUMUCA YacTSIMU CJIEAyeT HPOEKTHPOBATh PaMHBIMH, CTE€HUATBIMHU,
MAaCCHBHBIMU WJIN 00JIErYeHHBIMU.

IMlpu BBIOOpE KOHCTPYKTHBHOW cXeMbl (yHOaMeHTa ClielyeT pYKOBOJCTBOBAaTbCS TpPEOOBaHUSIMH,
cogepkamumucss B m. 1.11-1.13; npu 3TOoM cieayer coOmoAaTh CUMMETPHIO (YHAaMEHTa OTHOCHTEIIBHO
BEPTUKAIBHON IUIOCKOCTH, IPOXOSALIEH yepe3 OCh Baja MALIUHBIL.

Crenuatsle  (yHOAMEHTHI CJEOyeT MPOSKTHPOBATh MPEUMYIIECTBEHHO C IMONMEPEYHBIMH  CTEHAMH,
PAacIoIOKEHHBIMH TTOJT TOJIIUITHUKAMH MAIIUHBI.

2.4. llerTpoOEKHBIE HACOCHL, arperupyeMble Ha 3aBOJIe-M3TOTOBUTENE TIPU IIOMOIIIH JKEIe300€TOHHBIX OMOPHBIX
TUTHAT C 3JIEKTPOIBUTATEIIIMH WIIH JBUTATEISIMUA BHYTPEHHETO cropanus MomHocTeo 10 400 kBT, nomyckaercs ycra-
HaBIMBaTh 03 (pyHIaMeHTa HA MOACTUIAOIIMIA CIIOW moa. [[jis arperatoB ¢ ABUTAaTEIIMU MOIIHOCTEIO 10 S0 KBT
’KeJ1e300€TOHHbIC OMOPHBIC IUIUTHI YCTAHABIMBAIOTCS Ha TMOJCTUIIAIOIIMI CJIOM moja 0e3 CrenualbHOTrO 3aKper-
JICHUA Ha IMOAJHUBKY M3 IECYaHO-LIEMEHTHOro pacTBopa ToaummHoi 30-50 mm. Jlns arperaTtoB C JBUTaTENIsIMU
MOIIIHOCTBIO cBBbINIEe 50 KBT Kpermsienue xene300eTOHHONW ONOPHOW IUIUTHI K MOJCTHIIAIONIEMY CJIOKO T0Jia JIOJKHO
OCYIIECTBISITHCS (YHIAMEHTHBIMHU OOJITAMH.

2.5. dyHgaMeHTsl TypOoarperaToB MOIIHOCTBIO 25 Thic. KBT u Oosiee He momyckaeTcs OmMpaTh Ha IIECKH
PBIXJIbIe JTI000I KPYIMHOCTH U BJIQXKHOCTH, MEJIKHE U IBIIEBAThIC BOJIOHACHIILICHHBIC JIIOOOH TNIOTHOCTH, IBLIEBATO-
TJIMHUCTBIC TPYHTHI ¢ TOKazareneM Tekydecta || > 0,6, a Takke Ha TPyHTHI ¢ MoayJieMm nedopmarmu MeHee 10 MIa
(100 KI‘C/CMZ) W TPYHTHI, MOJIBEPIKCHHBIC B BOJOHACHIIICHHOM COCTOsSHUM cyddosuun. [[ns cBali, onuparomuxcs Ha
yKa3aHHBIC BBIIIE TPYHTHI, HECYIIYIO CIIOCOOHOCTH CJEAYyeT OMNPEAENIATh MO pe3yJbTaTaM IOJIEBBIX HCIBITAHUN
JUINTENIBHO AEWCTBYIOIUMY JUHAMUYECKUMU HAarpy3KaMH.

2.6. Ha HwKkHHMe TIHUTHI (MM POCTBEPKM) paMHBIX (DYHIaMEHTOB MalllMH, YKa3aHHbIX B I. 2.1, momyckaercs
ONMPATh CTOMKH IUIOMIAZIOK 00CITY)KUBaHUS MAIIMH U TIEPEKPHITUS HAJ IIOABAIIOM.

B cmywae ycrpoiicTBa TOX BCEM MAaImIMHHBIM 3aloM oO0meld (QyHIaMEHTHOHW IUIMTBI  JOIyCKaeTcst
HETIOCPEICTBEHHO Ha 3TOH IUINTE BO3BOANTH (DYHAAMEHTHI MAIINH.

DNeMEHTBl BEPXHETO CTPOCHHS (PYHIaMEHTOB HE JIOIyCKACTCS CBS3BIBATH C IJIEMEHTaMH W KOHCTPYKIMSAMHU
3/IaHUs.

[Mpumeuanue. B BuIe MCKIIOYEHHS HA JIEMEHTHI BEPXHErO CTPOCHMS (YHIAMEHTOB MAIIMH JIOMYCKAeTCS ONMUPATh BKIAJHBIC YYaCTKH
NEPEKPBITUA. B srom ciyd4ac 1mnoJ omnopamu Gaok TEPEKPBITUA H606X0)1HMO npeaycMaTpuBaTh HU30JUPYIOUIYIO NPOKIAAKY, HalIpUMEp, U3

(ToporacTa WM APYruX MOAOOHBIX MaTepHanoB. Takue MPOKNaAKU CIeAyeT HPeLyCMaTPUBATh TAKHE TIOJ ONOPaMH HEPEKPBITUH U MIIOMAT0K
00CITy)KUBaHHsI, yCTAHOBJICHHBIX HA CTOMKAX, ONEPTHIX HA HIDKHHE IUTUTHI (POCTBepKa) (HYHIAMEHTOB MAILKH.

2.7. HopmaTHBHbBIC TUHAMUYECKHE HATPY3KH (BepTHKalIbHbIC Fn, U ropusonTtanbhsie Fnp), KH (TC), OT MammmH ¢
BpAIIAIOIIUMUCS YaCTSAMH CJIEyeT MPUHUMATh MO JaHHBIM 3aJaHus Ha MPOEKTUPOBAHUE, & MPU OTCYTCTBUHU ITHUX
JIAHHBIX JIOMYCKAeTCsl IPUHUMATh PAaBHBIMHU:

Fn,v = Fn,h = /'l_zGi’ (39)

re | - KO3 GUIUEHT MPONOPIHOHATFHOCTH, YCTaHABITUBAEMEIH Mo Tab. 9;



- YHUCIIO POTOPOB;

S
Gi - Bec kaxxmoro poropa mamussl, KH (T¢).

Tabauna 9
Koaddunuenr
Maruusst
IIPOHOPLIUOHAIBHOCTH [
Typ6oMarias 0,2
DJIEKTPUUYECKHUE MAILIMHBI C YACTOTOW BpAILCHUS
Ny, 06/MuH:
menee 500 0,1
ot 500 no 750 0,1-0,15
ot 750 no 1500 0,15-0,2
cBbitie 1500 0,2
2
Lenrpudyru (d - auamerp poropa, M) Nr d
1000
LlenTpobesxHbIe HACOCHI 0,15
2
n r
JIpIMOCOCHI ¥ BEHTHIIATOPHI 0,8 ,
1000
HO He MeHee 0,2

2.8. JluHamMmuueckue Harpy3kd OT MAIlHH, COOTBETCTBYIOIIHME MaKCHMAaJbHOMY THHAMHYECKOMY BO3ACHCTBHUIO
MamMHbl Ha (QyHOaMeHT, clexyeT IPUHUMAaTh COCPEAOTOUYEHHBIMH M NPWIOKEHHBIMH K  DJIEMEHTaM,
MOJ/IEPKUBAIOIIUM MOAIIUITHUKHY (K pUrelsiM, 0ankaM) Ha ypOBHE OCEi STHX HJIEMEHTOB.

2.9. [na dyHIAMEHTOB TypOOMAIIMH PACUYETHYIO NAWHAMHYECKYIO HAarpy3Ky B IPOJOJIBHOM TOPH30HTAIEHOM
HaIMpaBJIeHUN ClIeAyeT NIPUHUMATh paBHOU 0,5 3HaYeHUs TOH e Harpy3KU B MONEPEUHOM FOPU30HTAIIEHOM HaIpaB-
JICHUHU; AJSl OCTAJbHBIX MAIMH C BPALIAOIUMKCS YacTAMH NPOJONBHYIO Harpy3Ky cleqyeT NPHHHMAaTbh paBHOMN
HYJIIO.

2.10. HopmaTuBHBIE Harpy3kd Ha (yHAaMEHTHI TYpOOMAIlNMH, COOTBETCTBYIOIIME MOMEHTY KOPOTKOTO
3aMbIKaHUs My, KH-M (TC-M), U TSATH BakyyMa B KOHJEHCATOpE ITpU TMOKOM NMPHCOEAMHEHNHN KOHJEeHcaTopa Fpyac,
kH (Tc), cienyer npuHUMATS 110 33J]aHUIO Ha TPOSKTUPOBAHUE WITH OTPENENSTh 0 GopMyIam:

N N
My =975 —K | Mg = O,975n— Kee | (40)

nr r

F, e =100 (F, o =102) (42
B dopmynax (40), (41):
N - HOMHHaJIbHAsE MOIITHOCTH AJIEKTPUYECKON MAIIMHEL, KBT;
Ny - 4acTOTa BpalICHUs MAIIUHBI, KBT;
Kse - KO3(p(UIUMEHT KPaTHOCTH BPAIIAIOIIEr0O MOMEHTA IPU KOPOTKOM 3aMbIKAHHH, MPUHAMAEMBIH IO
3aJ]aHUI0 Ha IMPOEKTUPOBAHHUE; B CIy4ae OTCYTCTBHS B 33jJaHHE Ha NPOEKTHPOBAHHME IOIYCKAaeTCS
MpUHUMAaTh paBHbIM 10;
100 (10) - ycumue Tsru Bakyyma Ha 1 M? ceuenns TpyGonposoga, kH/M? (Tc/m?);
0. - TIOMA/b HOMEPEYHOr0 CEUCHHs COCAMHUTEILHOM TOPIOBHHBI KOHIEHCATOPA C TyPOHHOI, M°,
2.11.I0pu ompeneneHUH pacYEeTHBIX 3HAYCHWH YCHIIMH B AJIeMEHTax (yHIaMEHTOB MAIMH C BPAIIarOIIMHUCS
YacTSIMH B KaXK0€ OTAEIBHOE COUYETaHUE CIIEAYET BKIIOYATh TOJIBKO OJJHY U3 Harpy30K, COOTBETCTBYIOIINX JTNHAMH-
YeCKOMY BO3JICHCTBHIO MAIIMHbI: BEPTUKAIBHYIO CHIIy 1 MOMEHT B BEPTHKAJIbHOW INIOCKOCTH HIIM TOPH30HTAIBHYIO
CHJIy U COOTBETCTBYIOIINE € MOMEHTHI B TOPH30HTAILHON U BEPTHUKAIBHOM MIIOCKOCTSIX.

Harpy3ska oT Tsru BakyyMa B KOHACHCATOPE YYUTHIBACTCS B COUCTAHMAX HArPY30K KaK IUIMTEbHAs CTaTHYEeCKast
¢ k03 PUIIEeHTOM Ha/IS)KHOCTH 110 Harpyske % = 1,2.

CoueraHne B KOTOPOE BXOJUT MOMEHT KOPOTKOTO 3aMbIKaHHsI My, SIBIISIETCS] OCOOBIM.

2.12. HopMaTHBHYIO MOHTaXXHYIO Harpy3Ky Ha BepXHel IumTe (pyHIaMeHTa CileayeT MIPUHUMATh 10 33/IaHUI0 Ha
npoexTupoBanne, Ho He Menee 10 xH/M? (1 tc/M%); ee crmemyer ymHOXaTh Ha KOS(QOUIHMEHT HAXEKHOCTH 110
Harpy3ke % = 1,2 u koappunment auHamMmuanocTy 77 = 1.

2.13. Pacuer konebGanmid (yHZaMEHTOB BCEX BHIOB MAIIMH C BPAINAIONIMMHUCSH YacTAMH CBOIUTCA K
OIIPE/ICIICHUI0 MAaKCUMAIBHOH aMIUIUTYIBl TOPH3OHTANBHBIX (IONEPEYHBIX) KOJIeOAaHWH BepXHEeW IUIMTHI (I



paMHBIX (YHIAMEHTOB) WM BEpXHEH IpaHH (yHOaMeHTa (U1 MacCHBHBIX M CTEHYATHIX (YHIAMEHTOB); pacyer
CJIe/IyeT MPOU3BOJUTH B COOTBETCTBUH C YKA3aHUSIMH 00s13aTEIILHOTO MPUIIOKEHNs 1.

Pacuer ammnTy 1 BepTHKaNbHBIX KOJeOaHUH, KaK IIPaBUIIO, HE IPOU3BOAUTCSL.

2.14. Tlpm pacyerax KoyieOaHUI 3HA4YEHHS PAcCUETHBIX AMHAMHUYECKUX HArpy30K CcjleIyeT ONpeAeisTh B
COOTBETCTBUH C TpeOoBanusimu miL. 1.23 u 2.7.

2.15. Jlns MaccHBHBIX U CTEHYATHIX (PyHIAaMEHTOB MAIMH C BPAINAIOIIMMHUCS YaCTSIMU C YaCTOTOW BpalleHUS
6onee 1000 06/MuH pacueT KoneOaHui TOMYCKAaeTCsl HE MPOU3BONTD

2.16. Pacuer xoneGaHM{i OMOPHON IIMTHI arperupyeMoro 00OpyIOBaHHS MPOHU3BOMUTCS KakK JUII MacCHUBHBIX
¢ynnamentos. [Ipu sToM B Maccy QyHIamMeHTa cieqyeT BKIIOYaTh Maccy 000pyJOBaHMsI, OTIOPHOI IUTUTHL U Maccy
MOJICTUJIAIOIETO CII0S MOJIa HEMOCPEACTBEHHO MO INIUTON U B IPUMBIKaroIell 30He Ha paccTosHuM 0,5 M OT rpaHeit
TUTUTBHL.

B ciydae He0OX0AMMOCTH OrpaHMUYEHHUS! PACIIPOCTPAHEHHS KOJIEOaHUH OT 000pyI0BaHHs, CMOHTHPOBAaHHOTO Ha
JKeJIe300€TOHHBIX OIOPHBIX TUIUTAaX, B ITOJCTUIIAIOIIEM CJIOE TI0JIa CIeAyeT yCTPauBaTh CKBO3HOM IIOB.

2. DYHIAMEHTBI MAIIIMH C KPUBOIIUITHO-INATYHHBIMA MEXAHU3MAMMN

3.1. TpeGoBaHus HacTOAIIErO pasjena pPacHpPOCTPAHSIOTCS HA INPOCKTHPOBaHWE (YHIAMEHTOB MAIIWH C
KPHUBOILIHUITHO-IIATYHHBIMH MEXaHU3MaMH, HMEIOIINX HEYPaBHOBEIICHHBIE CHIIBI I MOMEHTHI, B TOM YHCIIE JHU3eJeH,
MOPIIHEBBIX KOMIIPECCOPOB, MOTOP-KOMIIPECCOPOB, JIECOMMIBHBIX paM, JIOKOMOOHJIEH H T.II.

3.2. B cocraB MCXOAHBIX JAHHBIX JJIsI MIPOSKTHPOBaHUS (YHJaMEHTOB MAIlWH, YKa3aHHBIX B II. 3.1, kpome
MaTepualioB, IIEPEUHNCIICHHBIX B 1. 1.1, TOJDKHBI BXOJHUTS:

3HAYEHHs] PABHOJCHCTBYIONIMX HEYpaBHOBEIICHHBIX (BO3MYIIAIOMIMX) CHJI M MOMEHTOB IIEPBOMl M BTOPOH
TapMOHUK OT BCEX YacTeH, MecTa MPUJIOKEHHsI CUI U TNIOCKOCTH JEUCTBUSI MOMEHTOB;

paccTosTHHE OT OCH IJIAaBHOTO Bajla MAIIMHBI 10 BEpXHEH rpaHn GpyHIaMeHTa.

3.3. ®yHaaMeHTHl MalliH ¢ KPUBOIIUITHO-IIATYHHBIMUA MEXaHU3MaMH CJIeAyeT MPOEKTUPOBATh MACCUBHBIMH HITH
CTEHYATBHIMH, @ B OTIEJIBHBIX CIydYasxX JJIsI MAllMH C BEPTHKAIBHO PACIIOJIOKEHHBIMH KPHBOIIUITHO-IIATYHHBIMU
MeXaHM3MaMH JOITyCKaeTCsl TAKXKe MPEeAyCMaTPUBATh YCTPOHCTBO paMHBIX (pyHIaMEHTOB.

3.4. Kommpeccopsl, arperupyeMble Ha 3aBOJE-M3TOTOBHTENE IPH MOMOIIHN KeJIe300€TOHHBIX OMOPHBIX IUIHT C
SNEKTPOJBUTATENAMH WJIM JBUTATENIIMH BHYTPEHHEro cropaHus MomHocTeio a0 400 xBrt, npomyckaercs
yCTaHaBIMBaTh Oe3 (QyHIaMEHTOB Ha MOACTHIIAIONINKA cJIoH nona. Pacder xoebaHuit 1 KperuieHue skene300eTOHHON
OTIOPHOM TUTHTHI K TIOJCTHIIAOIIEMY CIIOFO TI0JIa TOJDKHBI OCYIIECTBIATHCS € ydeToM TpeboBanuii mir. 2.4 u 2.16.

3.5. Ha ¢yHmaMeHTHl MalIMH JOMyCKaeTcsi cBOOOJHO ONMPATh OT/AENBHBIC IUIOMAAKA M CTOWKH, a TaKKe
BKJIaJJHbIC YYaCTKH MEPEKPHITHH MEK/Ty CMEXHBIMU (QyHIaMEHTaMH, HE COSAMHEHHBIE C KOHCTPYKIMSAMH 3/IaHHH.

[pumeyanne. OmupaHue B3IEMEHTOB KOHCTPYKLMH 37aHMs HAa (yHIAMEHTHl MAIIWH JOMYCKACTCA B BUJE HMCKIIOUECHHS NPU HAIUYMH
CIENUAIBHOTO 000CHOBAHHUSL.

3.6. Pacyer mpoYHOCTH 3JIEMEHTOB KOHCTPYKIHMH ()YHIAMEHTOB CJICIyET MPOU3BOJUTH C YUCTOM TPCOOBAHUH IIII.
1.22 un 1.23, mpuyem B dopmyie (3) ciaenyer npuHUMATh F, - HOpMaTHBHYIO JHHAMHYECKYIO HAarpy3Ky, COOTBET-
CTBYIOIIYI0O HamOONbIOICH aMIUIATyJe NEepBOW WM BTOPOH TapMOHHKHM BO3MYINAIOMINX HArpy30K MAIIWHBI,
yCTaHaBHI/IBaCMOﬁ B 3aJaHWU HA MPOCKTUPOBAHUC.

3.7. Ilpu ompeneacHUH aMILIMTYH KOJIeOaHWH (YHIAMEHTOB TOPHU30HTAJIBHBIX MAIIWH PACUeT IOMYCKAeTCs
OrpaHUYUBATHL TOJIBKO BBIYUCICHUEM aMIUIUTYAbI KOHC6aHHﬁ B HalpaBJICHHUH, TMapalJICIbHOM CKOJBXCHUIO
TIOPIIIHEH, U HE YYUTHIBATh BIMSTHAE BEPTUKAIEHONW COCTABIIIONICH BO3MYIIIAIOIIIX CHII.

[Ipu pacgere amruTy 1 KonebaHui (pyHIaMEHTOB BEpTHKAIFHBIX MAIIH JIOITYCKACTCS:

pacueT aMIUTUTYZ TOPH30HTAJNBHBIX KOJICOAHWI OTPaHWYHUTH TOJBKO [UIA HANPABIICHHS, MEPIEHINKYISIPHOTO
TJIaBHOMY BaJly MaIlIWHBL;

pacdyeT aMIUIMTy[ BEPTUKAJIBHBIX KOHe6aHI/Iﬁ MMPOU3BOANUTL TOJBKO C YUYCTOM BJIHAHUA BepTI/IKaHBHOf/’I
COCTARBJISOIICH BO3MYIIAFOIINX CHIL.

Jlns hyHIAaMEHTOB MaIIKH C YIIIOBBIM PACIIONOKEHHEM IIWITHHIIPOB PACUYET aMILUIUTY]T BEIHYKICHHBIX KOJICOAHMIA
CJICAYCT NPOU3BOANUTE C YUYCTOM KakK BepTHKaJ’lBHOﬁ, TaK U FOpH3OHTaHBHOﬁ COCTaBHHIOLHef/’I BO3MYHIAOIUX CUIT U
MOMEHTOB MaIlIMHBI JIJIsI TUIOCKOCTH (PyHIaMeHTa, NepIeHANKYIISIPHON MIaBHOMY Bajly MallliHbI.

3.8. PacueTt xoneOanuii pyHIaMECHTOB MAIIMH ¢ KPUBOIIUITHO-IIATYHHBIMA MEXaHU3MaMU CIICAYET MPOU3BOUTH
B COOTBETCTBHUH C YKa3aHISIMH 0053aTEIBHOTO MIPUIIOKEHNS |, TprdeM 3Ha4eHUST HOPMATUBHBIX BO3MYIIAIOMIAX CHJ
[EPBOM MM BTOPOM T'APMOHHUKH CIIEAYET IIPUHUMATh 110 3aJaHUI0 Ha IPOEKTUPOBAHUE.

3.9. B ciydae, ecnu U3 IBYX TapPMOHHUK BO3MYIIAIONINX CHJI I MOMEHTOB OJHa cocTapisieT meHnee 20% apyro u
ee 4acToTa orTinvaercs Ooiiee 4eM Ha 25% OT cOOCTBEHHOW 4acTOThI KojieOaHWH (pyHIaMeHTa, TO MpU pacyere
aMIUTUTYZ BBIHYXJCHHBIX KOJeOaHWHA ee He YYMTHIBAIOT; B OCTAIBHBIX CIIydasX pacyeT aMIUINTYJI CIIEAyeT
IMPOU3BOAUTL IJIA Ka)K[lOﬁ 13 NEPBLIX JBYX TapMOHHUK BO3MYMIIAIOIIHUX CHUJI U MOMCHTOB. HpI/I 9TOM pPaCYCTHLIC
3HA4YeHHs AaMIUTUTY] KoyieOaHud (yHAaMeHTa Al KaXKAO0H TapMOHMKH HE JOJDKHBI IIPEBBINIATh HpPEAEIbHO
JIOITyCTUMBIX 3HAYCHUH, IPUBEICHHBIX B Ta0JI. 2.



3.10. Idns BTOpOH TapMOHMKH BO3MYIIAIOIIUX CHJI M MOMEHTOB 3HAUEHUS aMIUTUTYJl TOPU3OHTaIbHBIX U
BEPTUKAJIBHBIX KOJNEOAHUH ah, M @y CIHEAYET ONPENENATh 10 TeM ke (opMylaMm, YTO M AJd NEepBOH rapMOHUKH,
3aMEHUB B GOpMyJIaX 3HaYCHNE YTJIOBOH YaCTOTHI BPAIIEHUS MAILIHHEI @ HA 2 @.

4. DYHIAMEHTBI KY3HEYHBIX MOJIOTOB

4.1. B cocTtaB HCXOAHBIX JaHHBIX IS MIPOEKTHPOBAHUS (PYHIAMEHTOB Ky3HEUHBIX MOJOTOB, KPOME MaTEpHAIIOB,
yKa3aHHBIX B 1. 1.1, MTOTDKHBI BXOIHUTD:

4epTeKH TadapuTOB MOJIOTA C YKa3aHHEM THIIa MOJIOTa (IITaAMIIOBOYHBIA, KOBOYHEIN) M €70 MapKu;

HOMHHAIIbHAS ¥ JCUCTBUTENBbHAS (C yYETOM MacChl BepXHEH MOJOBHHBI IITaMIIAa) Macca MaNalolMuX dYacTei;
BBICOTA MX Ta/ICHMUS,

Macca maboTa U CTaHUHE,

pa3Mephl TOAOIIBEI MA00Ta W OTMETKH €€ OTHOCHUTENFHO IIONIa IeXa, a TaKKe pa3Mephl OIMOPHOW ILTUTHI
CTaHUHBI,

3HaueHne K0d3(puIlneHTa BOCCTAaHOBICHUS CKOPOCTH yAapa MPH IITAMIIOBKE M3/IETUN M3 IIBETHHIX METAJLIOB WM
WX CIUTaBOB;

BHYTPEHHUH THaMeTp HWIHHAPA U padodee JaBlieHHE Mapa WX Bo3ayxa (MK SHEPTHs yaapa).

4.2. ®yHaaMeHTHl MOJIOTOB CIIEAYeT MPOCKTUPOBATh B BUIC JKECTKUX IUIMT WM MOHOJHTHBIX OJIOKOB. J[is
MOJIOTOB C Maccod MajaloluxX dYacTe A0 3 T BKIIOYHTENbHO. JlomyckaeTrcss yCTpOMCTBO OJHOTO OOIIEero
(dhyHIaMeHTa MO HECKOJIBKO MOJIOTOB ITPH UX PACIIOIOKCHUN HA OJTHOU JINHUH.

4.3. TommuHa moamaboTHOM YacTH GpyHIaMeHTa JT0JKHA OBITh HE MEHee yka3aHHOU B Ta0ur. 10.

Tabnuma 10
HommuHanbHast Macca TosnmuHa MoAmaboTHON YacTn Yucno apMaTypHBIX CETOK B
NaJIAloLIMX YacTei dyHzamenta, M, HE MEHEE BEpXHEH YacTu GpyHIaMeHTa
MOJIOTA My, 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 Cspitire 3 Csplie 5

4.4. OyHIaMEHTOB Ky3HEUHBIX MOJIOTOB IOJDKHBI MMETh KOHCTPYKTHBHOE apMHpOBaHHWE B COOTBETCTBUH C
TpeboBanusamu 1. 1.15.

Bepxnioto 4wacTp (yHZaMEeHTa, MPUMBIKAIOIIYI0O K MOAMA0OTHOM NpPOKJIAAKE, CIEIyeT apMHUpOBaTh
TOPU30HTAJIBHBIMU CETKaMU C KBaJpaTHBIMU siuelikamu pazmepamu 100x100 MM u3 crepxxueit nuamerpoM 10-12 mMm;
CeTKU CJeNyeT pacmojiaraTb psjaMH C paccTOsHuEM Mexny HuMH 1o Beptukand 100-120 MM B KoJuvecTBe,
npuHUMaeMoM 10 Tabi. 10 u 3aBHCSAIIEM OT MACCHI MTaAAIOIIEH YacTH MOJIOTA 1,

Yactp (yHZAMEHTOB KOBOYHBIX MOJIOTOB, DACIIOJIOKEHHYIO IO IOJOMIBOM CTaHWUHBI MOJIOTA, CIIEAYeT
apMHUpOBATh TOPU30HTAIBHBIMHI CETKAMH C KBaJIPaTHBIMU SYEHKaMH M3 CTEpXKHEH auameTrpoM 12-16 MM ¢ marom B
MIPOJOJIEHOM U ToriepedHoM HampaBieHusx 200-300 MM. AHAJIOTHYHBIE apMaTypHBIE CETKH CIEAYET YCTaHABINBATh
y TpaHel BBIEMKH ISl maboTa BCEX BUIOB KY3HEUHBIX MOJIOTOB, NPHYEM BEPTUKAIBHBIE CTEPXKHH 3THUX CETOK
HEOO0XOIUMO JOBOJIUTH O MOJOMIBHI (PYHAAMEHTA.

4.5. JlepeBsiHHBIC MOMIIA0OTHBIC MPOKIJIAJKU CIIEAYEeT HM3TOTaBIMBATh W3 JTyOOBBIX OPYChEB; AJSI MOJIOTOB C
Maccoi MajaroIux 9acTed 1o | T MOAIa0OTHYIO MPOKIAJKY JOMYCKAeTCsl M3TOTOBISATH M3 JIMCTBEHHHUIIBI WU
COCHBI.

JlepeBsiHHBIC IPOKIIATKU CAEAYET MpeycMaTpuBaTh U3 nuiaomarepuanoB 1-ro copra mo [OCT 2695-83 u TOCT
8488-86 E.

ITpu 000CHOBaHHMHM PAcYETOM U IO COTJIACOBAHHIO C 3aBOJIOM - M3TOTOBHUTENIEM MAIIMHBI JIOMYCKAETCSl 3aMEHSTh
JIepEeBSIHHBIE MOIIIA00THBIE TPOKIIAAKH Ha PE3NHOTKAHEBBIE.

4.6. AMILTUTY/Ibl BEPTHKAIBHBIX KOJeOaHHl (DYyHAaMEHTOB MOJIOTOB IIPH LIEHTPAIBHON YCTAHOBKE 7, M, CIIEAYET
ornpenensTs 1o Gopmysie (1) o0s3aTenbHOrO NPUIOKEHHS 2, B KOTOPOH UMITYJILC BEPTUKAIBHOM cuibl J,, KH-c(Tc-c),
ompenesseTcs mo Gopmyie

J,=mgy, (42)

rae M, - Macca ImaJarolrx YacTel MoJIOTa, T(TC-CZ/M);
V- CKOPOCTb TA/IAIONIHMX YACTEeH MOJIOTA B HavYaje yaapa, M/c, MpUHAMaeMas Mo 3aJaH|I0 Ha TIPOCKTHPOBAHHUE
WK, TIPY OTCYTCTBHH TaKUX JAaHHBIX, ONpeessieMas o hopMmyiam:
JUTSE MOJIOTOB, CBOOOTHO MaatomuX ((hYPUKIMOHHBIX 1 OHOCTOPOHHETO JIEHCTBHSA),



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

JJI MOJIOTOB JBOMHOIO JIEHCTBUS

p.,A
v =065 |2gh, (—— +1)

m,d

(44)

(45)

B dopmymax (43)-(45):

h, - pabouas BeicOTa aACHNUSI YAAPSIOMINX YacTell MOJIOTA, M;

A, - Iomane NOpIIHS B IMIHHIPE, M2

P - CPE/HEE JABIICHIE [Tapa HIM BO3yXa, KlTa (Tc/MP);

Eg, - sHeprus ymapa, xIx (Tc-m);

g - yckopeHue cBoGoxHOro magenus, g=9,81m/c?.

Koaddumment BoccTaHOBICHHS CKOpOCTH ymapa € B Qopmyie (1) o0s3aTenbHOTO MPHUIOKCHHUS 2 CIEHyeT
MIPUHUAMATH: TPH IUTAMIIOBKE CTAbHBIX W3ICNHUHA JUI1 MOJOTOB IITAMIOBOYHBIX €=0,5; Ui KOBOYHBIX MOJIOTOB
€=0,25; mpu mTaMIOBKE M3IEIHI M3 LIBETHBIX METALIOB M MX CIUIABOB KOd()(GHLIUEHT € cleayeT NPHHUMATh 10
3aaHHIO HA IPOESKTHPOBAHHE.

4.7. AMIIIATY Iy BEPTUKAIBHBIX KoJeOaHMd (yHIaAMEHTa IPH yCTaHOBKE MOJIOTA C SKCIEHTPUCUTETOM CIIEAYeT
ompeneiaTs o Gopmynam (2)-94) 00s3aTebHOTO TPUIOKEHUS 2, B KOTOPBIX 3HAYEHHE € - TO )Ke, 4To B 1. 4.6, a
3HaueHHE MMITYJIbca MOMEHTa J,, onpezersercs 1o Gopmyire

Jo=Js8, (46)

T/Ie € - DKCIEHTPHUCUTET y1apa, M.

I[Tpu ycrpoiicTBe 00IIEH IUIUTHI 1O HECKOIBEKO MOJIOTOB B COOTBETCTBHH C I1. 4.2 U NPU HECKOJIBKUX OTAEIBHO
crosmux (QyHAaMeHTax B [eXe aMIUTUTY/bl BEPTUKAJIBHBIX KoJieOaHUi GyHIaMEHTa ClefyeT ONpeNessaTh C YIeTOM
ykazauuii . 1.30.

4.8. JInsa ymeHbleHus: KoieOaHWil (yHIAMEHTOB MOJOTOB W BPEJAHOTO BIHMSHUS HMX Ha OOCIY>KHUBAaIOLIMH
HepPCOHaJI, TEXHOJIOTHYECKUE TPOIECChl, BOIN3M PACIIONOKEHHOE 000PYIOBAaHHE U KOHCTPYKIMHU 3aHUI U cOOpy-
KEHHH cileyeT, KaKk MPaBmIIo, IPeaycMaTpuBaTh BUOPOU3OIALHIO (YHIAMEHTOB MOJIOTOB.

[TpuMeHeHre BUOPOU3OIISLINY SBISICTCS 00sI3aTeABHBIM /IS PYHIaMECHTOB MOJIOTOB ¢ MAaCCOM IMaJaroIInX YacTen
It u Gonee, ecu OCHOBaHMS ()YHIaMEHTOB MOJIOTOB M HECYILMX CTPOHMTEIBHBIX KOHCTPYKIMH 30aHUH Ky3HEYHOTO
1exa CJI0KEHbI MEJIKUMH U MbUIEBATHIMU BOJAOHACHIIICHHBIMHU TECKaMHU.

4.9. Cymma CTaTHUECKOTO M JAWHAMHYECKOTO JABICHUI Ha MOAMAO0THYIO NMPOKJIAAKY HE JOJDKHA IPEBBIIIATh
pacyeTHOro CONpPOTUBIICHHS IPEBECHHBI IPH CXKATHH TTOTIEPEK BOJIOKOH.

PacueTHOe IMHAMHYECKOE JaBICHHE HA NIOAMAGOTHYIO MPOKIAAKY o, Klla (Tc/M?), Berancisiercs mo Gpopmyire

EW
m; At '

rae E,, - MOIyIIb YIIPYTOCTH MaTepraja moAmadoTHON npoknaaky, klla (Te/m?);

o =16myv (47)

m; - CyMMapHas Macca I1aboTa M CTAHMHEI JJIsl IITAMIOBOYHBIX MO JIOTOB M Macca I1aboTa Jijis KOBOYHBIX
MOJIOTOB, T (TC-c*/M);
Ay - omopHas TUIOIIa b MadoTa, M
t - TonuMHA MPOKIAAKH, M.

5. ®ynpamMeHThI (H)OPMOBOYHBIX MALIHH JIMTEHHOr0 NPOU3BOACTBA

5.1. TpeOGoBaHMsI HACTOSILErO pa3lelia paclpoCTPaHSIIOTCS Ha NPOEKTUpOBaHHE (YHAAMEHTOB (HOPMOBOYHBIX
(BCTpSAXMBAIOIINX ) MAIIMH JUTEHHOTO MIPOU3BOJICTBA C BEPTUKAIBHO HAPABIEHHBIMHU YIAPHBIMHU Harpy3KaMH.

5.2. B cocraB HMCXOIHBIX JAHHBIX JJISI HPOEKTHPOBaHHS (GYyHIAMEHTOB (DOPMOBOYHBIX MAIIHMH JIUTEHHOTO
MIPOU3BOJICTBA, KPOME MAaTEPUANIOB, YKa3aHHBIX B 1. 1.1, TOKHBI BXOAUTE!

HOPMAaTHUBHBIC CTaTHYCCKUC Harpysku, nepeaaBacMbIC Ha q)yH[laMeHT OCHOBHBIMHU MEXaHU3MaMU
(BcTpAXMBaIOIIUM, TOBOPOTHBIM, IPUEMHBIM H M. ), ¥ TOYKH IPUIOKEHHUS ITHX HArpy30K;



IPy30IOABEMHOCTh MAIIMH (CyMMapHas Macca OIOKH M (OPMOBOYHOH cMecH), Macca NAfalollUX yacTed H
CTaHMHBI BCTPSIXUBAIOLIETO MEXaHU3MA;

paboyas BbICOTA MAeHUS BCTPAXUBAIONUX (TATAFOIINX ) YaCTeH MaIIHbI;

pa3Mepsl B IIIaHe, TOJIIMHA U MaTepral HaadyHIaMEHTHOH yIpyroi IPOKJIaIKH.

5.3. na ycrpoiictBa HaadyHIAMEHTHON yNPYrod HPOKIAgKH CIeAyeT MpeaycMaTpuBaTh Opychs u3 ayba u
JUCTOBYIO pe3uHy. JIJi1 BCTPSIXUBAIOIIUX (POPMOBOUHBIX MAIIUH TPY30IO0IbEMHOCTHI0 MEHEEe ST OIMyCKaeTcs
IIPUMEHCHUEC 6pyCI)eB n3 JIMCTBCHHUIIbI UJIN COCHBI.

JlepeBsHHBIE OPYChS CIE€AyeT H3TOTOBIATH U3 JPEBECHHBI, OTBEYAIOIIEH TpeOOBaHMAM, YKAa3aHHBIM B II. 4.5.

5.4. ®yHnamMeHTHl (OPMOBOYHBIX MAlIMH JIMTEHHOTO IIPOMU3BOACTBA CIEAYeT HPOEKTHPOBATh, KAaK IPaBHIIO,
JKeJI€300€ TOHHBIMH MAaCCHBHBIMH.

BricoTa ¢yHIaMeHTa ox BCTPSIXHUBAIOIINM MEXaHU3MOM U PacCTOSHHUE OT JHA KaHAJIOB, TOHHENEH U BHIEMOK 10
MOJIOIIBEI (hYH/IaMEHTa JIOJDKHBI OBITh HE MEHee yKa3aHHbBIX B Tabi. 11.

Tabimma 11
Bricora ¢yHnamenTa nox PaccrosHue ot 1Ha
I'py30noaseMHOCTS MallMHbI BCTPAXUBAIOIIHM KaHaJIOB, TOHHEIEH U
me, T MEXaHU3MOM, M, HE MEHee BBIEMOK JI0 TTOIOLIBEI
(dyHaMeHTa, M, He MeHee

m.<1,5 1 0,2
15<m.<25 1,25 0,3
25<m.<5 15 0,4
5<m.<10 1,8 0,5
10<m.<20 2 0,7
m, > 20 2,25 0,9

5.5. ApmupoBanne GpyHIaMEHTOB (JOPMOBOYHBIX MAIIMH U UX OTJEIBHBIX 3JIEMEHTOB HEOOXOMMO MTPOU3BOANTD
B COOTBETCTBHU C TPeOOBAHUSIMH, IIPUBEIECHHBIMH B 1. 1.15, ¢ yueToM creayronumx yKa3aHui.

Bepxnioto wacte (yHIaMeHTa HENMOCPEICTBEHHO NOJ CTAHWHOW BCTPSAXMBAIOIIETO MEXaHH3Ma CIeIyeT
apMHUpOBATh FTOPU3OHTAIBHBIMI CETKAMHM, YHCIIO KOTOPBIX Ha3HAYAETCS B 3aBUCHMOCTH OT TPY30II0IbEMHOCTH MeXa-
HU3Ma, T:

no S 1-2 cetkn
or 5 no 15 2-3 ceTku
cB. 15 3-4 ceTkn

HapyxHble xene300eTOHHBIE CTEHBI, Orpakaaromue GopMOBOYHYIO MAalIMHY, CIEIyeT apMHUPOBaTh ABOMHBIMHU
CeTKaMH, HCIOJb3ysl B KAaUyeCTBE BEPTUKAILHOM apMaTyphl CTEPXHM IuUaMeTpoM 12-14 MM Tpy30moabeMHOCTH
MamuH g0 157 u guamerpom 16-20 MM mpu OoubIel TPy30MOIBEMHOCTH. B KadecTBe MpPOMOIBHON apMaTyphl
CIIeIlyeT TpexycMaTpuBaTh cTepkHH auamerpoM 10-12 MM ¢ marom cootBetcTBeHHO 300-400 MMm. CeTku ciemyet
COEIMHATh MEXY cO00i nmonepeyHbIMu cTepkHsIMU quamerpom 10-12 mm uepe3 600-800 MM B TOPH30HTAIBHOM U
BCPTUKAJILHOM HallpaBJICHUAX.

Hapyxuble 60koBbIe rpaHM (yHAaMEHTa CIEAyeT apMHUpPOBATh apMaTypHBIMU CETKAaMHW, BBITOJHEHHBIMH IS
dyHzamentor 06beMoM 80M° 1 MeHee ¢ BepTHKANBHBIMI CTEPKHAMH guameTpoM 12-14 MM i marom 200 M, a s
dyHzameHToB 0GBeMOM Goee 80M° - muamerpoM 16-20 MM ¢ TeM K€ MIAroM.

5.6. ®opMOBOYHBIE MAIINHBI C TOBOPOTHO-MIEPEKUTHBIM MEXaHU3MOM CIIETyeT pacioiarath Ha (pyHIaMeHTe, KaKk
MPaBUIIO, 0OPAIEHHBIMH TTOBOPOTHO-MIEPEKHTHBIM MEXaHU3MOM B CTOPOHY CTPOUTEIBHBIX KOHCTPYKIIHH.

5.7. AMIUTUTYIBI BEPTHKAIbHBIX KojeOauuil (yHAaMeHTOB ()OPMOBOUHBIX MAIIMH CJICAYeT OIpPEACsTh B
3aBHCHMOCTH OT COOTHOIICHHS YIIIOBOH YaCTOTHI ®, C ', CBOGOIHBIX BEPTHKATHHBIX KOTEGAHHIT MOIBIKHBIX 4aCTeH
MAITHHB HA YIPYro#l HanadyHIAMEHTHOH MPOKTAAKe M YIIOBOM dacToThl A, ¢7, CBOGOIHBIX BEPTHKATHHBIX
KoneOaHni Bcell yCTaHOBKH Ha TPYHTE, ONPEAEIIeMbIX 110 (hopmymam:

k
0= |—; (48)
m0+ml
K
A == (49)
m!

rae k cymmapHbiii KOA(DOHUIMEHT JKECTKOCTH YIpyrod HaadyHIaMeHTHOW mnpokmanku, kH/m (tc/m),
orpeesnsieMsbli o popmyiie



Al EW Er

DE—

t,E, +t,E,

371ech Aj - IIOMAb CTAHMHB! BCTPSXUBAIOMIETO MEXaHH3Ma, M’}
E., - MOJIy/Ib YIIPYTOCTH EPEBIHHOI npokauku, Klla (tc/m?);
E; - Monynp ynpyrocTu pe3smHOBON MPOKJIAAKH, IPUHUMAEMBIH B 3aBUCUMOCTH OT TBepaoctu no 'OCT 263-

75;

{; - ToNmKHA pE3UHOBOM MPOKIAIKHU, M;
ty - TONIKHA AepEeBAHHON MIPOKIAAKH, M;

m' - Macca ycTaHOBKH, T (Tc-¢2/M), onpeensiemast o Gopmysie

k:

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

m, - CyMMapHas Macca MaJaioliX JacTeil MAIIMHbI, BK/IIOUAs MAcCy ONOKH U (HOPMOBOUHOM cMecH, T (Tc-c*/m);

m; - Macca CTaHMHBI BCTPSIXUBAIOIIET0 MEXaHU3Ma, T (TC'CZ/M);

m - obmas Macca (pyHIaMeHTa, HEMOJBIDKHBIX YacTed MAIlWHBI M TPyHTa Halx oOpesamMu (QyHAaMeHTa, T

(Tc-c*Inm).

IIpu ycnosun o > 0,77, aMIUTATYAbl BEPTHKAJIBHBIX KOJeOaHWH a; M a, QyHIaMEHTOB (JOPMOBOYHBIX MAIINH
cienyer ompenenats mo ¢opmynaM (1)-(4) o0s3aTeTbHOTO TPWIOKEHUS 2, B KOTOPBIX € - KOI(PQHUIMEHT
BOCCTaHOBJICHUSI CKOPOCTH ylapa, NMPUHEMaeMbIid paBHBIM HYIIO; J; - UMITYJIbC BepTUKaIbHOU cuibl, KH-c(Tc-c),
onpesensemslii o Gopmyne (42); J, - UMITyJIbC MOMEHTA CHJI OTHOCUTEIBEHO FOPU30HTANBHON ocH, KH-c-M (Tc-c-M),
ompenensieMslii o Gpopmyiie (46); v - CKOPOCTh MaJAONINX YacTed (POPMOBOYHOMN MAIIUHEL, M/C, OmpeaessieMas 1o
dopmye (43), B kKoTOpoii h, - pabodast BEICOTA MaieHUs BCTPSXUBAIONIMX YACTSH MAIIHHBI, M.

Bwmecro 3nauenuit A4, u m B Qopmyne (1) oOs3aTenbHOrO NPHIIOKEHUS 2 cledyeT NPUHUMATh 3HAYCHUS
cootBercTBeHHO A, m m!, Bhramciennsie mo dopmynam (49) u (50), a BMeCTO 3HAaUeHHI Ay 1 6, B GopMyTe (4)
00513aTeBHOTO NMPHUIIOKEHHS 2 - 3HAUCHHS /1/(/, ud 0, SHAUCHHE A  OTIpEJIeNseTCs 10 popMyIIe

Ay = =5, (51)

rie H,po - MOMEHT WHEPIMH Macchl BCEil YCTAaHOBKH, BKJIIOYAsl MACCy ITO/BM)KHBIX 4acTeH, OTHOCHTEIILHO OCH,
TIPOXOSIIIEH Yepe3 LEHTP TSHKECTH MOAOIIBH! (yHAaMEHTa MEPIeHINKYISIPHO IUIOCKOCTH KoJieOaHuH,
T-M*(Te-m-c?).

Ipu ycnosun o < 0,74, aMmuTy 1y BepTHKAIBHBIX KOTeOaHMit ¢y (yHIAMEHTOB (JOPMOBOUHBIX MAIIHH CIIEIYeT
onpenenartk mo Gopmysie (35) 00s3aTeIBHOTO MPUIIOKEHUS 1, B KOTOPOU &8, - aMIUTATY/Ia BEPTUKAIBHBIX KOJICOaHUI
o0Iero HeHTpa TsDKecTH (yHIaMeHTa M HEMOJBM)KHBIX YacTed MallMHBI, omnpenensemas 1o ¢opmyie (36)
00s13aTeIBHOr0 MPUIOKEHHS 1, B KOTOpOil @, - AMIUINTYJAa BEPTHKAIBHON COCTABISIONIECH BpPAIATEIbHBIX
KosieOaHui (yHIaMEHTa U HEeMOJBIIKHBIX YacTeil MallMHbI OTHOCUTEIBHO TOPU3OHTAIILHOM OCH, IPOXOAIIei yepe3
uX OoOMmuii HEHTP TSHKECTH MEPIEHIUKYIIPHO IUIOCKOCTH KoneOanuid. st (pyHIaMEHTOB MallMH C [EHTPAIEHBIM
NPWIOKEHNEM JAWHAMUYECKONW HArpy3kd (BCTPSXUBAIOUIME CTOJHI W (OPMOBOYHBIE MAIIMHBI CO IITH(TOBBIM
cpemoM) a=0. B cllydae TPWIOKEHUS IMHAMHYECKOW Harpy3KH C IKCIEHTPUCUTETOM ((DOpPMOBOYHBIC MAIIHHEI C
TTOBOPOTHO-TIEPEKHIIHBIM MEXaHH3MOM ) a, ompenensercs mo Gopmyire (38) 0013aTeTHHOTO MPHITOKEHHS 1.

B popmymnax (36) u (38) 00s3aTenbHOTO MPHIOKEHUA | IMHAMUYECKYIO Harpy3Ky Ha pyHZaMeHT (GOPMOBOYHON
MammHb F,, KH(TC), cnemyer BEUUCIATH 10 (hopMyiie

(52)

a BMECTO YIJIOBOW 4YacTOTHI BpAalICHHWs MAaIIMHBI  CIEIyeT NPUHHMATh YIJIOBYIO YacTOTY CBOOOIHBIX
BEPTHKAJIBHBIX KOJEOaHWI TOABM)KHBIX YacTe€l MalMHBI Ha ynpyroil HaadyHIaMEHTHOW NpPOKIAJIKE,
onpeneseMyro 1mo gopmye (48).

Jlnst yMeHbIIEHUS BpallaTenbHbIX KojeOaHui QyHIaMeHToB (pOPMOBOUYHBIX MALIMH C TOBOPOTHO-TIEPEKUIHBIM
MEXaHU3MOM 3KCHEHTPUCHUTET IPIJIOKECHUS JUHAMHYECKOW HAarpy3KH CliefyeT orpaHumuuBath 10 5-10% pasmepa
CTOPOHBI TO/IOIIBHI (pyHIaMEHTa, B HAIlPaBIEHHH KOTOPOH HMPOMCXOIUT CMEIIEHHE TOYKH INPUIIOKEHHUS yHapHOU
HarpysKu.

OKCIEHTPUCUTET B PACIOJIOKEHHM IIEHTpa TSDKECTH (DYHIAMEHTAa MAaIlMHBI M IIEHTpa TSHKECTH IIOOLIBBI
¢ynmamenTa MoxkeT nocturate 15% pa3mepa CTOpOHBI MOJOIIBEI (DyHIaMEHTa, B HAIMPABIEHWH KOTOPOM



IMPOUCXOAUT CMECHICHUEC LICHTPA TAXKECTU (byH[laMeHTa B CjIyda€ CMCHUICHHA LEHTpa TAKECTHU IMOJAOIIBLI B CTOPOHY
MPUJIOKEHUS TUHAMUYECKON HArpy3KHu.

5.8. PacueTHOE 3HaYeHWE aMILIMTYIbl BEPTUKAIBHBIX KOJIEOaHUH (yHIaMEHTOB ()OPMOBOYHBIX MAIINH JOJKHO
YIIOBIIETBOPATH yCsIoBHIO (1).

AMIIIUTYly BEpTHKaJIbHBIX KojeOaHui (yHIaMeHTOB (POPMOBOYHBIX MAaIIMH C ITOBOPOTHO-TIEPEKHUIHBIM
MEXaHHU3MOM, OIIPEJIeNICHHYIO JJIsl TOPLOBBIX IpaHel pyHIaMeHTa, ToITycKaeTcsl yBenuuuBarth Ha 20%.

5.9. Ilpu ocHOBaHMH, CIIOKEHHOM MEJKHMH WJIM TBUICBAaTHIMH BOJOHACHIIIEHHBIMH IT€CKaMH, ISl MalluH
Ipy30M01beMHOCTRIO 10T U OoJiee clienyeT, Kak MpaBuiIo, MpeayCMaTpUBATh BUOPOU3ONIALIUIO ()YHIAMEHTOB.

6. DYHIAMEHTBI @OPMOBOYHbIX MAIINWH JUISI TIPON3BOJCTBA CBOPHOI'O
KEJIE3OBETOHA

6.1. TpeOoBaHMs HACTOSALIEr0 pasleiia PACIPOCTPAHSAIOTCS Ha NPOSKTUPOBaHHE (YHIAMEHTOB CICIYIOLIHX
BUJIOB MAIIIFH IS TPOKU3Bo/IcTBa ((popMOBaHHMs) COOPHBIX JKeIe300€ TOHHBIX U3ACIUI 1 KOHCTPYKIIUHA:

BUOPAIIMOHHBIX TUIOIIA0K HA YIPYTUX OMOpax;

BUOPOYIApHBIX TUIOIIAA0K Ha YIPYTUX OMOpax;

yIapHBIX (KyJIAYKOBBIX) IUIOMIAZIOK CO CBOOOAHBIM MaCHHEM JIBHKYIIUXCS YacTeil;

CTaIlMOHAPHBIX U CKOJB3SIINX BUOPOILITAMIIOB.

6.2.B cocraB MCXOMHBIX JAaHHBIX AJS TPOCKTUPOBaHWs (YHIAMEHTOB MAIMH, YKa3aHHbIX B 1. 6.1, kpome
MaTepHaNoB, MEPEYHCICHHBIX B I1. 1.1, TOIKHBI BXOAUTS:

Macca MOBIKHBIX YacTei IIOIaIKH;

CXeMa PacroOKEHHUs, THIT U JKECTKOCTh YIIPYTHX OTOP;

K0 000POTOB B MUHYTY M aMIUIUTY/1a BOBMYIIAIOIINX CHJI BUOpaTopa, MOMEHT SKCIIEHTPHUKOB BHOpATOpa;

3HaYeHHE OE3BIHEPIIUOHHOMN MPUTPY3KH;

BBICOTA NAJCHUS YAAPHON YacTH TUIOLIAAKY;

pacIoNOKEeHHe U pa3Mephl pabOuuX MeCT, €CIM TEXHOJOTMYEeCKHM IpOLEcCOM IIPOU3BOACTBA HE
npenyCcMaTPUBACTCs AUCTAHIIMOHHOE yIpaBlieHHe paboTol TaHHOW GOPMOBOYHO MAIIHHEL

6.3. ®dyngamentsl Tox (OPMOBOYHBIE MAaIIWHBI JUIl IIPOM3BOJCTBA COOPHOTO JKEJIe300€TOHA CIeayeT
NPOCKTUPOBaTh MACCHBHBIMU B BHJE IUTUT WIH OJOKOB.. DYHIAMEHTHI CIEAyeT apMHpPOBaTh B COOTBETCTBHH C
TpeboBanusamH 1. 1.15.

6.4. PaGouee mMecTo Ha (pyHAAMEHTE JODKHO OBITH 3aIMIICHO OT BUOpAIMil B COOTBETCTBUH C TPEOOBAHHAMH
I'OCT 12.1.012-78.

6.5. Ilpu dopMoBaHWM W3AETUI B BBICOKHX (opMax (HampuMep, KacCETHBIX) OOCTYKHBAIOIIHE IIOAIKH
BOKpYT (hopM (KacceT) He JOMyCKaeTcs OmUpaTh Ha (PyHIaMEeHTH (JOPMOBOYHBIX MAIINH U COSAUHATH C HAMHU.

6.6. OyHIaMEHTHI N0 BHOpaLMOHHBIC, BUOPOYJIApHBIC U yNApHBIC IUIOMIANKH, a TaKXKe MOJ CTallOHapHbBIC
BUOPOLITAMIIBI CIIEYEeT NPOSKTUPOBATh TAKMM 00Pa30M, YTOOBI LCHTP TSHKECTH IUIOIAIH MOJOIIBBl (DyHIAMEHTA U
LEHTP KECTKOCTH YIPYTHX OMNOP, a TAKXKE JIMHUU CHCTBUS PaBHOACHCTBYOLICH BO3MYIIAIOIIMX CHJI BUOpaTOpa WITH
yIIapoB PacIoarajauch, Kak MpaBuio, 10 OJHON BEPTHKANIN.

OKCLUEHTPUCHUTET PAaBHOACHCTBYIOLICH BO3MYIIAIONIMX CHJI BHOpaTopa WM JHHUM JCUCTBUS YAApOB IO
OTHOWICHHUIO K LEHTPY TSDKECTH IUIOLIAAW TOMOMIBEI (yHIAMEHTa HE JOJDKSH MPEBBINIATh: Ul BHOPALMOHHBIX
TUTOIIA/I0K M CTAllMOHAPHBIX BUOpoIITamIioB 3%, a Ui BUOPOYJIapHbIX U yIapHbIX Iuonaaok 1% pasMepa cTOpOHBI
MOJOIIBHI ()YH/IaMEHTa, B HAIPaBJICHUU KOTOPOH CMEIIAETCsl paBHOJICHCTBYIOMIAs.

6.7. AMIUIATYIBl BEPTUKAJBHBIX KOJEOaHMH &, (YHIAMCHTOB TOJ BHOpPALMOHHBIC IUIOLIAZIKH HA YHOPYTHX
oropax cieayer onpenensatb no gpopmynam (35)-(38) obs3arenbHOro MpuiokeHust 1, B KOTOPBIX JTUHAMHUYECKYIO
Harpy3ky Ha ¢pynnament F,, kH(Tc), cinemyer BeraucisaTh o Gpopmysie

. Mack -
m,g

rie M., - MOMEHT 3KCLEHTPUKOB BuOparopa, KH-M(Tc-M), IpUHAMAaEMBIi 110 33/IaHUIO Ha IPOCKTHPOBAHHE;
m, - Macca MOIBIDKHBIX 4acTel IUIOMAZKM BMecTe ¢ (OPMyeMbIM M3zeieM, T(Tc-c2/M), KoTopas He
YUUTHIBAETCS IIPH ONPEENICHUH MacChl BCeH YCTaHOBKHU m (1. 5 00s3aTeIbHOTO NpritokeHus 1);
K - cymmapHbii koddduuueHT xkectkoctd omnop, kH/m (Tc/M), mpuHHMaeMmblii O 3aaHHI0 Ha
NPOCKTHPOBaHHUE.
6.8. s QyHmameHTOB BHOpOYyIApHBIX M yIapHBIX IUIOMIAAOK CJIEAyeT IperycMaTpuBaTh, Kak IIPaBHIIO,
BHOPOH30JISIIHIO.
Pacuer aMmuTy BepTHKAIBHBIX KOJIeOaHUH ¢, HEBUOPOM30JIMPOBAHHEIX (DYHAaMEHTOB CIIEIYET NMPOHM3BOIHTH
mo Qopmyie (1) o0sA3aTENFHOTO TPHUIOKEHUS 2, B KOTOPOU J; = MyV, KOA(PQPUIHEHT BOCCTAHOBICHHUS CKOPOCTH



ymapa npuauMaror €=0,5; ckopocTs yaapa V, m/c, cieayeT BBRIYHUCIATh T YAAPHBIX IUIOMAN0K Mo (opmyie (43)
(cm. 1. 4.6), a s BUOPOYHAPHEIX - 10 (hopMyIie

F
v=—-—, (54)

my@

rae Fy - pacueTHOE 3HaYCHUE BO3MYINAIOIICH CHIIBI BUOpaTopa, kKH, (T¢);
M, - Macca MOJBIKHBIX YacTel, BKIouas Maccy GopMbl ¢ 6eTOHOM, T (Tc-¢*/m);
® - YIJIOBas 4aCTOTa BPAILICHMUS, ¢t
6.9. AMIIMTY/IBI BEPTHKAJIbHBIX KoJeOaHuil a, pyHIaMeHTOB BUOPOILITAMIIOB CJIEIYET ONPENesiTh Mo hopMyIe
(35) 06sI3aTeIBHOrO MPHITIOKEHHS |, B KOTOPOil BETHUHMHEI @, | Ay, M, CIIEyeT BEIYHCIIATE [0 (OPMyIaM:

_ 064F, [3(2, 10)° +1]

55
oz (55)

z

3
Q&Fahg/w)+ﬂ

al
z 0 o
@

(56)

B dopmynax (55), (56):
F, - pacueTHOe 3Ha4YeHHE BEPTHKAIFHON COCTABISAIONIEH BO3MYIIAIOLINX CUI MaluHbl, KH(TC);
€ - SKCICHTPUCHTET €€ MPWIOKEHUS, M, IPUHUMAEMBIN JUTA CTAI[HOHAPHBIX BUOPOIITAMIIOB PaBHBIM HYJIIO;

m - Macca ()yHOaMeHTa, 3aChIIKH TPYHTa Ha €ro o0pe3ax, HEMOIBMKHBIX YacTel MallMHbI U (OPMYEMOro
m3erst, T(Tc-c2/m);

60, - MOMEHT MHEPIIMH Macchl (DyHIAMEHTa, 3aCHIIKH TPYHTA Ha ero o0pe3ax, HEMOJBIKHBIX YacTeH MAIIMHEI U
(bopMyeMoro M3enus OTHOCHTEIBHO OCH, MPOXOIIIel depe3 OOLIMI LEHTpP TSKECTH NEepIeHIUKYISPHO
IIOCKOCTH KoNeGaHui, T-M%(Tc-M-¢%);

Ap - yIIOBasg YacTOTa BpalIATENbHBIX KojeOaHuit QyHmamenTa, ¢!, ompenensemas mo dopmyne (29)
0043aTeNBHOTO NPHIOKEHUS 1, B KOTOPOH 6, - MOMEHT MHEPLHMHU Macchl QyHTAMEHTA, 3aChIIIKH I'PyHTa Ha
ero odpe3ax, HEMOABM)KHBIX YacTel MAaIIMHBI U (OpPMYyEeMOTO M3AEIHs OTHOCHUTEIBHO OCH, MPOXOZISIICH
depes HEHTp TAKECTH TMOJONIBE (hyHIAMEHTA [EPIEHIMKYIAPHO ITOCKOCTH KoneGanuit, T-M(Tc-M-c%);

®, Az, | - T0 ke, uTo U B hopMysax 00s3aTENEHOTO IPHIOKEHUS 1.

7. ®yHAaMeHTHI 000py/10BAHMS KONPOBBIX OOHHBIX INIOIIAT0K

7.1. TpebGoBaHUS HACTOSIIETO pa3leiia PacHpPOCTPAHSIOTCS Ha NPOCKTHPOBaHUE (PyHIaMEHTOB (OCHOBaHMIN)
KOTIPOBBIX OOIHBIX IIONIAIOK KOMPOBBIX IIEXOB M CKPANOPa3JeIOYHbIX 0a3.

7.2. B cocraB MCXOJHBIX HAaHHBIX JUIsS MPOEKTUPOBAaHUs (YHAaMEHTOB OOOpYJOBaHHUS KOMPOBBIX OOMHBIX
IUTOIIA 0K, KPOME MaTEpPHAaIOB, yKa3aHHbIX B I1.1.1, TOIKHBI BXOANTH:

Macca yIapHOH 9acTH KoIpa, T(TC CZ/M), M BBICOTA €€ MaJeHus, M;

pa3Mepsl B TUTaHe TDIOMIAIH, Ha KOTOPOU POU3BOIHTCS pa3OMBKa (pa3ierKa) CKpara;

JAHHBIE O PACTIOJIOKCHUH KOMpa II0 OTHOIICHHIO K CYNIECTBYIOIIUM W IPOCKTUPYEMBIM 3JaHUSIM U
COOPYKEHHUSIM.

7.3. KoHcTpykiu OOHHBIX IUIOMIAAOK CIiEIyeT Ha3HauaTh B 3aBUCHMOCTH OT PAaCUYETHOTO COIPOTUBIICHHS
rPYHTOB OcHOBaHus Ry, onpenensemoro mo CHull 2.02.01-83, u sHepruu yapHo#i yacTi Kormpa.

7.4. B rpyHTax ¢ pacdeTHBIM conpoTHBieHneM R, > 200 xIla (2krc/cm?) 1 pH SHEprHH yIapHO# YacTH KOTpa 10
300 xx (30Tc-M) KompoBbIe OOWHBIC IUIOMAAKH CIEAyeT yCTpaWBaTh B BHAE CTaJIbHBIX IUTUT (madoTa),
YKJIQJIBIBAEMBIX MO CIJIOI0 OOJIBAHOK WJIM MapTEHOBCKHX KO3JIOB M MEJKOTO CKpama TOJIIMHOM He MeHee IM,
3aIMOTHAIOMINX KOTJIOBaH INyOMHOH HE MeHEe 2M.

7.5. B rpyHTax ¢ pacdeTHBIM compoTHBIeHHEeM R, < 200 xIla (2krelem?) u IIpY SHEPTUHU yIapHOW YacTH Kolpa 10
300 x/Ix (30TCc-M) WO CTaNbHBIMH TUIATaMH (IIa00TOM) OOJNIBAHKHA WIIM MapTEHOBCKHE KO3JBI M MEJNKHHA CKparm
(cormacHo m. 7.4) cimemyerT yKJIameIBaTh IO TOACTHIAIONICH TECYaHOW MOAYIIKE TONIIMHON HEe MeHee 1w,
YCTPOEHHOH Ha XKeNe300€TOHHOH IUTiTe TOMIUHON 1-1,5M.

7.6. B rpyHTax ¢ pacueTHbIM conpoTtuBieHHeM R, > 200 klla (ZKFC/CMZ) U TIpU 2HEPrUM yAApHOM 4acTu Kompa
6osree 300 x/Ix (30Tc-M) KonpoBble OOWHBIE IUIOMIAJKK CIEIYET yCTpauBaTh B BHJE CTAIBHBIX IUIMT (I1a0OTOB),



YKJIAABIBAEMBIX TI0 CJIO0K0 OOJBAHOK WJIM MapTEHOBCKHMX KO3JIOB M MEJKOIO CKpala TOJIIMHOW He MeHee 1,5M u
MOJCTHJIAIONIEMY CJIOIO MECKA TOJIIIMHOM HE MeHee 1M, orpakaeMbIX Kene300€TOHHBIM IINHAPOM HIIH KOPOOOM.

7.7. B TpyHTax ¢ pac4eTHBIM CONpOTHBIeHHEM, R, < 200 kIla (2xrc/cm?) ¥ TIpu SHEpriu YAapHOH YacTh KoIpa
6onee 300 x/x (30Tc-M) KOIpOBBEIE OOMHBIC IUIOMIANKH CIEAYET YCTpauBaTh B BHIE JKEIE300€TOHHBIX KOPBITO-
00pa3HBIX NPSMOYTONBHBIX WM KPYIJIBIX B IUIAaHE KOHCTPYKIWil ((yHAZaMEHTOB), B KOTOPBIX DPa3MEIIAOTCS
CTaJbHBIC TUINTHI (MIa0OTHI), YJIOKEHHBIE Ha MOANIA0OTHYIO IPOKIAIKY, BBINOJHIEMYIO, KaK IPaBWIO, M3 TpeX
CJIOEB: HIDKHETO 3allUTHOTO - B BHJE HECKOJBKHX IIUTOB M3 AyOOBBIX OpycheB oOmied TommmHON 10 800 MM;
CPEIHETO aMOPTH3HMPYIOIIETO - B BU/E€ MHOTOCIOWHON KOHCTPYKIMU M3 YEPEIYIOIIUXCS CIIOEB YyTYHHOH CTPYKKH
tommuHON 80-100MM ¥ CTaNBHBIX JIUCTOB TOMIMUHON He MeHee 20 MM; BEpXHETO - U3 OPOHEBBIX IUTUT TONIIHHOM 30-
100MM, Ha KOTOPBIX pa3MEIIAlOTCS CTATbHEIC OJIFOMEL.

7.8. XKemne3o0eToHHBIE KOHCTPYKINHU (PYHAAMEHTOB I0JI 000PYJOBaHHE KOIPOBBIX OOMHBIX IUIOMAAOK CIEIyeT
MPOEKTUPOBATH MOHOJIUTHBIMH.

7.9. laboT KOmpOBOl OOIHOM MIIOMIAAKK TOJDKEH YCTPAaMBaThCs M3 CTAIBHBIX IUIUT TOMMIKHONW HEe MeHnee 0,5M;
OPHEHTHPOBOUYHYI0 Maccy mIaGoTa mg,, T (Tc-c?/m), cieayer mpumuMath He memee 0,5 moh,, rme m, u h, -
COOTBETCTBEHHO Macca, T(Tc-c*/M), i BEICOTE MaJeHHs, M, YAAPHOI 4aCTH KOIpa.

7.10. BOoKOBBIE CTEHKH >KEIe300€TOHHBIX OTPa)KIEHHH CIeIyeT 3alluIaTh [0 BCEW MOBEPXHOCTH H3HYTPH U
MOBEPXY CTAJIbHBIMHU IUTUTAMH TOJIIMHOW He MeHee SOMM, IPUKPETIIEHHBIMA K JICPEBSIHHBIM OPYChSIM CEUCHHEM He
meree 150x150 mm.

Jlnist yMeHbIIeHns1 pa3jieTa OCKOJIKOB pa30WBaeMOro JIOMa CTEHKHU JKelle300€TOHHBIX OrpakKJACHHUH BBIIIE YPOBHS
maboTa (Ha BHICOTY HE MEHee MOJIOBUHBI HaOOJIBIIETO pa3Mepa B IUIaHe) ClIelyeT YCTpauBaTh HAKJIOHHBIMUA BHYTPb
na 7-10°.

7.11. MuHUMaJbHBIE PACCTOSHUSI OT KOINPOBBIX OOMHBIX YCTPOHCTB 10 (yHIAMEHTOB CTPOUTEIHHBIX
KOHCTPYKIHUH 3aHUI1 U COOpY>KeHUH ciieayeT NpUHAMATH 110 Tabu. 12.

Tabmuma 12

PactosiHiE OT KOIIPOBBIX OOWHBIX YCTPOKCTB 10
(hyH/IaMEHTOB CTPOUTENBHBIX KOHCTPYKIUIL, M (HE

I'pynrel ocHOBaHus MEHee), IPU Macce YAapHOi 4acTu Konpa m,, T
m,<3 3< m,<7 me>7
CxaJbHBIE U ITOIyCKaJIbHBIC 15 20 30
KpymHOOGIOMOYHbIE, TECcUaHble Cy- 30 40 60

XHe MBUICBATO-TIIMHUCTHIC C TTOKa3aTe-
aem Ttekyuectd | <0 (B Tom umcie
JIECCOBU/IHbIE)

Tlecuanple  BI@XHBIC,  IBUIEBATO- 40 60 80
TJIHHKUCTBIC C MOKA3aTeleM TEeKyd4eCTH

0<I <1

Ilecuanple BOJOHACHIIICHHBIC, IIbI- 50 80 100

JI€BATO-TIIMHUCTBIE C  IIOKa3aTeleM
tekyuecTn I > 1

IIpumeuanwe. IIpu BO3BeJEHHH KONPOBHIX YCTAHOBOK HA BOJOHACHINICHHBIX IECYAHBIX U
TeKy4el KOHCUCTEHILMM IbIJIEBATO-TJIMHUCTBIX TPYHTaX CJIEAYyeT HMCKYCCTBEHHO YKPEIUIATH
OCHOBaHUS ~ (GYHIAMEHTOB  CTPOMTEIbHBIX  KOHCTPYKIMH  (KOHPOBBIX  LEXOB U
CKparnopasieouHbIX 0a3), pacoIoKeHHBIX HAa PACCTOSIHUAX, MCHBIINX YKa3aHHBIX B Ta0m. 12.

8. ®YHAAMEHTBI JPOBNJIOK

8.1. TpecOoBaHMs HACTOSIICTO pa3lieiia PACHPOCTPAHSAIOTCS HA MPOCKTUPOBAHHE (PYHIAMEHTOB IIEKOBBIX,
KOHYCHBIX (TMPAIlIMOHHBIX) M MOJIOTKOBBIX (yIapHBIX) IPOOHIIOK.

8.2. B cocraB NCXOIHBIX TAHHBIX JUISl IPOSKTHPOBAHUS (PyHIAMEHTOB IPOOMIIOK, KpOME MaTepuasioB, YKa3aHHBIX
B II. 1.1, JOJKHBI BXOJIUT:

3HAYEHMS TOPU3OHTAIBHOM M BEPTUKAIBHON COCTABISIONINX PAaBHOACHCTBYONIEH TMHAMHYECKUX HArpy3ok F, u
MX MeCTa MPUIJIOKEHUSI COOTBETCTBEHHO OTHOCUTEIIHLHO BEPXHEH IrpaHu (yHAaMeHTa JPOOHIIOK ¥ BEPTUKAIBLHOM ocH,
MPOXOSIIEH Yepe3 HEHTP TSHKECTH IPOOMIILHON YCTaHOBKH;

YacTOTa BpAIEHMs Baja AKCLEHTPHUKA JUIl KOHYCHBIX JIpOOWJIOK WIJIM TJIaBHOTO Bajla ISl JPYTHX BHIOB
JIpOOHIIOK;

Macca BpalaloUIMXCs YacTeil; YMCIO M Macca MOJIOTKOB, PACCTOSIHME OT OCH BPALIGHHs 10 LEHTPa TSHKECTH
MOJIOTKA JJIsl MOJIOTKOBBIX APOOHIIOK;

Macca Kopityca JpoOHIIOK, Macca 3all0JIHeHNSI.

8.3. MoHonuTHbIe (hyHIAMEHTHI APOOMIIOK CIENyeT NPOEKTUPOBaTh MPEUMYIIECTBEHHO CTEHYATHIMH M3 JBYX
CTeH (MeXIly KOTOPBIMHU ITPOITyCKAaeTCs TPAHCIOPTEP), HWKHEH M BEepXHEW IUIMTHI (MM ABYX BEPXHHX IOINEPEYHBIX
pureneii).



8.4. COOpHO-MOHONUTHBIE (QYHIAMEHTBI JAPOOMIIOK CIEAYeT IPOSKTUPOBATh CTCHYATHIMH HJIH pPaMHBIMHU,
npeaycMaTpUBasi HYKHIOKO IUTUTY M BEPXHUE PUTelTd U3 MOHOJIMTHOTO JKeJle300eTOHa.

8.5. I'pynmnoBble (GyHAaMEHTHl TOJA HECKOJIBKO IPOOHIIOK CIEAYyeT NpeayCMaTpuBaTh IPH PACIOJIOKEHUU
JIPOOUIIOK:

OJTHOSIPYCHOM - CTEHYaTbIMU MJIM PaMHBIMU;

JIBYX- WJIH TPEXBSIPYCHOM - CTEHYAThIMHU.

[Tpu 3TOM COOPHO-MOHONUTHBIE (PYHIAMEHTHI CIeAyeT IPOEKTHPOBaTh, KaK MPaBWIIO, U3 OJIOKOB WM CTEH,
OIUPAIOIIUXCS HA MOHOJIMTHYIO HIKHIOIO TUTUTY U CBSI3aHHBIX TOBEPXY MOHOJIMTHBIMU OOBSI3KaMH.

8.6. [lomomBe OTNENBHBIX (YHIAMEHTOB KOHYCHBIX NPOOHMIIOK CIEAyeT MpuAaBaTh, Kak NpPaBHIIO, KBaJPAaTHYIO
¢dopmy, a pyHmameHTaM IpOOWIIOK OCTAJIbHBIX BHIIOB - MPSIMOYTOJbHYIO, BBITSHYTYIO B HallpaBJICHHH JCHCTBUS
JMHAMHYECKUX Harpy30K.

8.7. Pacuer koncOanwii (yHIAMEHTOB MAPOOMIIOK CBOJMUTCS K ONPEACICHUIO HAWOOJBIICH aMIUIATYIBI
TOPHU30HTAIILHBIX KOJIEOaHUH BepXHEl rpaHn GpyHIaMeHTa.

Pacuer criestyer BBIOIHATE B COOTBETCTBUY € TpeOoBaHMsAMH 1. 1.20 1 00s13aTeIFHOTO MPUIIOKeHNUS 1.

8.8. Pacuer koneOanuii QyHIAaMEHTOB KOHYCHBIX IPOOHMIIOK, MMEIOIIMX NPSIMOYTOJIBHYIO (pOpMYy ITOIOIIBHI,
CJIe/TyeT MPOU3BOJNUTE B INIOCKOCTH, COBITQ/IAIOIIEH C HAPaBJIeHNEM MEHBIIIETO pa3Mepa IT0IOIIBEI.

8.9. Pamuble (yHnaMEeHTH! IPOOMIIOK CIIEyeT pacCUUTHIBATH 110 MPOYHOCTH HA JEWCTBHE BECa BCEX DJIEMEHTOB
YCTAHOBKH C yYETOM Beca 3allOJIHEHHUS ¥ CHITBI Fy, 3aMeHsTronel AnHaMU4ecKoe JIeHiCTBIE MalllMHbL, B COOTBETCTBHU
¢ ykazanusimu . 1.22 u 1.23.

3nauenue F4 crnenyer onpenensats o Gpopmyse (3), B KOTOpoli HOpMaTHBHOE 3HAYCHUE TUHAMHYECKOM Harpy3Ku
F, ycranaBnuBaercs 1o 3aaHHIO Ha MPOEKTUPOBaHKE, a KOI(GHUINEHT HAJAEKHOCTH MO HAarpy3ke ¥ KoaddurmeHt
JUHAMWYHOCTH CJeAyeT IPUHAMATS 110 Tao. 4.

HopmaTtuBHOE 3HaueHue nuHamMu4yeckoil Harpysku F,, kH(Tc), mi1s MOJOTKOBBIX JIPOOHMIIOK NPHU OTCYTCTBHHU
JAHHBIX 3aBOJA-U3TOTOBHUTENS JIOMYCKAETCs ONPENEIATh 10 hopMyIte

F.=m,e’, (57)

rJIe M, - Macca BPALIAIONIMXCS YacTel APOGHIKH, T(TC-c2/M);

€ - OKCIIEHTPUCHUTET MacCChl m,,, MpuHUMaeMbIiil paBHbIM 0,001M;

® - YIJIOBas YacTOTa BPAICHUS MACCHI /1, C

8.10. Ilpu pacdere mpodHOCTH (HYHIAMEHTOB MOJIOTKOBBIX JPOOMIIOK CIIEIYET MPOU3BOIUTE MPOBEPKY HA OTPHIB
MOJIOTKA, TMPH 3TOM HOPMATHBHOC 3HAUCHHE JMHAMHUYCCKOW HArpy3KH CIICAYeT ompenensth no dopmyne (57),
MpPUHUMAs B HEW Maccy m, paBHOW Macce OJHOTO MOJIOTKA, a SKCICHTPUCHUTET € - PACCTOSIHUIO OT OCH BPAIICHUS JI0
[EHTPA TSHKECTH MOJIOTKA.

9. DYHAAMEHTbBI MEJIBHUYHBIX YCTAHOBOK

9.1. TpeboBaHMs HACTOSIIETO pasjesia PacHpOCTPAHSIOTCS HAa MPOEKTHPOBaHWE (DYHIAMEHTOB MEITBbHHYHBIX
YCTAaHOBOK C KOPOTKHMM 0apabaHOM (CTEP>KHEBBIX, IIAPOBBIX, Py JHO-TAJICYHBIX U ApP.) M TPyOUaThIX (IIPH OTHOIICHUH
JUTMHBI OapabaHa K 1uaMeTpy Oojee Tpex).

9.2. B cocraB HCXOOHBIX NaHHBIX JUIA TIPOCKTHPOBAaHUS (YHAAMEHTOB MENbHHYHBIX YCTAaHOBOK, KpOME
MaTepualioB, YKa3aHHBIX B 1. 1.1, TOJDKHBI BXOIWTH:

MOMEHTBI MHEpLUH Macc OapabaHa M pOTOpa 3JIEKTPOABUTATENS], KPYTHIbHAS KECTKOCTh BaJla M IepeaTouHoe
4ucio 3y0ouaroii nepenaym;

paccTosiHHE OT OCH BpalleHus: 6apabaHOB MEIFHUYHBIX YCTaHOBOK JI0 BEpXHeW rpaHu (yHIaMeHTa;

TMIOJTHAs! Macca KOpITyca MEJIbHUYHBIX YCTaHOBOK, Macca 3aroIHEHHS.

9.3. dyHaMEeHTBI MEJIEHUYHBIX YCTAHOBOK CJIEAYET MPOEKTHPOBATh, KaK MPaBHIO, MOHOJIMTHBIMU MJIH COOPHO-
MOHOJIUTHBIMH.

9.4. ®yHnaMeHTBl TpyOUaThIX MEJBHHUI] CJENyeT MPOEKTHPOBaTh, KaK MPAaBUIIO, B BHJE psjaa MONEpeuHbIX (110
OTHOIIEHHIO K OCH MeJIbHHIIBI) [1-00pa3HbIX paM, ONUPAIOLIMXCs Ha OTACIBHBIC KeJe300€TOHHBIE TUIUTHI, @ MEJIbHHIL
C KOPOTKHM OapabaHOM - B BHAE OOIIMX MAacCHUBHBIX IUIUT C IONEPEYHBIMH CTEHAMH WM paMaMHM Uil ONUpaHUs
yacTel MallUHBbL.

Jlnst yMeHbIIeHHsT YpOBHsSI BHOpalMii ciiefyeT OOBeIMHATH MOBEPXY paMHble (YHAAMEHTHI IO/ OTAEIbHBIC

MENBHHUIIBI OOIIEH Kene300€TOHHOM TUIMTOM.

[pumeuanus. 1. [lomyckaeTcst HpOEKTUPOBATH OT/EIBHBIE ONMOPHI TPYOUAThIX MEJIBHUI] B BH/IE OIEPEYHBIX CTEH HAa OTAEIBHBIX IUIUTAX.

2. Ilpu cKaJIbHBIX M KPYIHOOOJIOMOUYHBIX IPYHTAX AOMYCKAETCs OMUPATh CTEHBI, MIOICPIKUBAOIIIE YACTH MEIBHHUIL C KOPOTKUM OapabaHoMm,
Ha OTACJIIBHBIC INIUTHI.

3. YcraHOBKa JBUTaTeNs, PelyKTOpa M OJHOM M3 OMOP MENBHUIBI Ha Pa3HbIX (yHIAMEHTaX, HE CBS3aHHBIX JKECTKO MEXIy co0oi, He
JOIIyCKa€TCs.

9.5. Pacuer xonebanuii pyHIaMEHTOB MENbHHUYHBIX YCTAHOBOK CJEIYET MPOM3BOAUTH Ha JEHCTBHE CIIy4allHOMN
JUHAMHYECKOH Harpy3KH, BbI3bIBAEMOI JBIDKCHUEM 3aII0IHUTENS B OapabaHe.



9.6. AMILTUTY /bl TOPU30HTAIBHBIX KOJIEOAHUI BEpXHEHl IpaHl MaCCHBHBIX, CTEHYAThIX M PAMHBIX (YHIAMEHTOB
MEJIbHUYHBIX YCTAHOBOK OT JICHCTBHS CIy4YalHOW NUHAMHYCCKOW HATrPY3KH CIIEAYeT OmpeneisaTh Mo (opmynam
00513aTENBHOTO NMPHUIIOKEHHS 3.

9.7. CoOcTBeHHas yIiIoBasi 4acToTa KoJjeOaHwid (QyHIAMEHTOB MENBHUI] TOJKHA OTIMYATHCSI HE MEHEEe 4eM Ha
25% oT cOOCTBEHHO# YIJIOBOW YacTOTHI Ag, KPYTHJIBHBIX KOJ€OaHHMU Bajia 3JIEKTPOIBHUraTENs, ONMPEISIIeMbIid 10

¢bopmyne

(58)

re f) - MOMEHT HHEPIMH MacChl GapabaHa ¢ 3arpy3Koif OTHOCHTEIBHO €r0 OCH BPAIeHHs T-M2(TC-M-C2);

6, - MOMEHT MHEpIIUH MacChl POTOPA YIEKTPOIBHIATENS OTHOCHTEIBHO €r0 OCH BPAIIEHHS, T-M2(TC-M-C2);

K - XpyTHIbHas >KeCTKOCTh Balla, COCAMHSIOIICTO POTOp IBHTaTels C NPUBOAHON IectepHeil, kH-m/pan

(tc-m/pan);

i - mepeaaToYHOE YMCIIO 3y0UaToil mapsl (LeCTepHU U 3y0UaTOro BeHIa OapadbaHa).

9.8. Pacuer mpoYHOCTH 3JIEMEHTOB KOHCTPYKIMH ()yHIAMEHTOB MENBHHIl HAJUIC)KUT MPOU3BOJUTH C YIETOM
JEWCTBHSA CIIEIYIONINX Harpy30K:

pacdyeTHOro 3HaUYeHHs Beca 3JIEMEHTOB KOHCTPYKINH 1 YacTe METBHHUIIBI C YIETOM Beca 3arioIHEHS;

TOPU3OHTAIHONW COCTAaBILIIONICH pAacUeTHOW MUHAMUYECKOH Harpy3ku Fy, kH(TC), mpuioxeHHOW K MaHHOM
ormope W ompenensemMoil mo ¢opmyne (3), B KOTopoil 3Ha4eHUs KO3()(HUIMEHTOB HAAEKHOCTH MO HArpy3Ke U
JVMHAMUYHOCTH CIIEAYET NMPUHUMATh B COOTBETCTBHU C Tabi. 4, a BenuMuuHy F, - paBHOM: U1 TPyOUaThIX MEIIBHHMIL
0,2G,; anst menbHUIL ¢ KopoTkuM Oapadbanom 0,1 G, rne Gy, - yacTh HOPMATHBHOTO 3HAYCHHSI Beca MEIBHHUIIBI (0e3
MEJTIOIIUX TEJ U 3aI0JHEHHS), IPUXOoIIasics Ha JaHHYyIo onopy, KH(Tc).

10. ®YHAAMEHTBI TIPECCOB

10.1. TpeOGoBaHMsi HaAcTOSIIErO pasJiesia PacIpPOCTPAHSIOTCS Ha IPOCKTUPOBAHWE (YHIAMEHTOB BHHTOBBIX,
KPHUBOIIHUITHBIX U TUIPABIMIECKUX TPECCOB.

10.2. B coctaB HCXOJHBIX AaHHBIX JJIsI IPOCKTUPOBAaHUs (PyHIAMEHTOB IPECCOB, KPOME MaTepHalioB, YKa3aHHBIX
B 1.1.1, TOJOKHBI BXOJIUTH:

rabapuTHBIE YEPTEKH Mpecca ¢ yKa3aHWEM BHJA BBHINOIHIEMBIX UM TEXHOJOTMYECKUX ONepalui (IITaMIoBKa,
KOBKa, BRIpyOKa);

Macca MOCTYNaTeIbHO JIBMXKYLIMXCS padOvMX yacTei mpecca; MOMEHT MHEPIMM BpaIlaoIuXcsl pabounx macc
BUHTOBOTO IIPEcca OTHOCHUTENIHLHO OCH BHHTA; IJIaBHbIE MOMEHTHI HHEPIIMH TIpecca;

CKOPOCTH ITOCTYIIATEIBHOI0 U BPAIATEIbHOTO JBIDKEHUST pabOvYMX 4acTel Ipecca B MOMEHT CONPHKOCHOBEHUS
MOJI3yHa C YIaKOBKOW; MoyHast 1eopMaliys TIOKOBKU B MPecce ITaMIOBKU WM KOBKH, olpeaensemMas u3 rpaduka
pabounx Harpy30K THUIIOBOW TOKOBKU.

10.3. dyHaaMeHTH IpeccoB cleayeT NPOEKTHPOBaTh, KaK MPaBHJIO, B BHJE JKECTKHX IUIMUT MJIM MOHOJIMTHBIX
OIIOKOB.

10.4. ®yH1amMeHTHl BUHTOBBIX IIPECCOB, NPeIHA3HAYEHHBIX JUTS [ITAMITIOBKH WJIM KOBKH, CIIEAYET PACCUUTHIBATH C
YYeTOM HMITYJIbCa BEPTHKATBHON CHIIBI U KPYTSIIETOCS MOMEHTAa OTHOCHTEIBFHO BEPTHKAIEHOW OCH CICTYFOIUM
o0pazom:

a) aMIUIUTYJy BCEPTUKAIBHBIX KojcOaHWii «, M, (yHIaMEeHTa cienyer omnpenensath mo dopmyne (1)
00513aTeNBHOTO TIPHIIOKEHUSI 2, B KOTOPOH 3HaueHHe Kod(p(PHUIMEHTa BOCCTAaHOBIICHHSI CKOPOCTH yIapa € ClenyeT
NPUHUMATh: TIPU XOJIOJHOM mTamMnoBke u koBke € = 0,5, npu ropsiueii mrammnoske u koBke € = 0,25, a 3HaueHue
UMIYJbCa BEPTUKAIBHOM Uikl J;, KH-c(Tc-c), onmpenensercs mo hopmyrie

J=myV, (59)

TJIe M, - MAcca MOCTYTATEIbHO ABHKYIIMXCS pabounx dacTeii mpecca, T (Tc-¢*/m);
V - CKOPOCTb TIOCTYNATEIBHOTO JABMKEHHS pab0OUnX YacTell mpecca B MOMEHT yaapa, M/c;
0) aMIUTUTY Il TOPU3OHTANIBHBIX KOJIeOaHUH a8y, W, M, GyHIAMEHTa cleayeT onpeaensith no ¢popmynam (6) u (7)
0043aTENBHOTO MPUIIOKEHHA 2; TIPU 3TOM 3HAaUY€HUE € TO e, 4To B 1.10.4a, a uMIynbc MOMeHTa J, NIPMHUMAETCS
paBHBIM

J,=0,,0, (60)

e 6,; - MOMEHT HHEPLMH BPAIIAIOMNXCS pabounX Mace mpecca, T-M2(T¢ M-c°), OTHOCHTEIBHO OCH BHHTA;
® - yIIIOBas 4aCTOTA BPALIICHMS BUHTA B MOMEHT y/[apa, C -, IPHHAMAEMAst 10 3aJaHHIO Ha POSKTHPOBAHHE.



10.5. AMIIUTYBI BEPTUKANBHBIX 8y, M, U TOPH30HTATBHBIX &p ., M, KOJeOaHHil QyHIaMEHTOB KPHBOIIHIIHBIX
MPECCOB MPH OMepanusiX MITAMIOBKH ClieAyeT onpenesisith mo ¢popmynam (2)-(5) o0s3aTebHOr0 NPHIOKEHUs 2, B
KOTOpBIX 3HaueHHe Koddduimenra € = 0; UMIyYNIbC BEPTUKAIBHON CHJIBI J, ONpenensieTcsi 3KCIepUMEHTaIbHBIM
MyTeM; MPH OTCYTCTBHH OIBITHBIX JAHHBIX JOIMYCKACTCS UMITYJIbC BEPTUKAIBLHON CHIIBI OMPENENsTh 1Mo (opmylie
(59), ymHOXas ero 3HaueHHe Ha KOAPOHUIMEHT 77, KOTOPHIM YUUTHIBAET BIUSHUE KECTKOCTH MMOKOBKHA U HAIHYHE
MopTOB B KHHEMATHYECKHX INapax KPHBOLIMIHO-MIATYHHOTo Mexammsma; npu 10* xH(10°rc) <F,,, < 6,3-10*
KH(6,3-103TC) JIONYCKAeTCsl MPUHUMATh 7] = F,onl6,3-10* (n= F,,om/6,3~103), a mpu F,,,> 6,3-10* (6,3-103TC)
k03 GUIHEHT 77 cllexyeT IPUHMMATD PaBHBIM ; HMITYJIbC MOMEHTA J, IPUHAMAETCS PAaBHBIM HMITYIIBCY KPYTSIIETO
MOMEHTa OT 3aMe/UICHHs BpallleHus pabOvMX YacTeil mpecca, BO3HHKAIOUIETO MPHU BBIIOJIHEHHUH IITAMIIOBKH, U
onpesieNnsieTcs SKCIEePUMEHTANbHBIM IIyTeM; NpPU OTCYTCTBHH OINBITHBIX JaHHBIX 3HaueHue J, kH-M-c(tc-m-c),
JIOIYCKAETCsl OMPEeIsTh 10 Gopmyite

F 5
J, =01-"om— (61)

@,

rae F,,, - HOMUHaIBHOE ycunue mpecca, KH(Tc);
0 - monHas nedopManys MOKOBKH B IPOIIECCe IITAMIIOBKH, M, OIpeesieMasl U3 TUIIOBOTO rpaduka padbounx
HATPY30K JJISl pacCMaTpHUBaeMON MOZIENH npecca (paboduii X0 moy3yHa);
®, - YIJI0Bas YACTOTA BPAILICHHs KPUBOIIIHIIA, C ', IPMHHMAEMas [0 3a[1aHHIO Ha POCKTHPOBAHHE.

[Tpu onepanusx BBIPYOKH aMIUTUTYIy BEPTHKAIBHBIX KOJeOaHWI (yHOaMeHTa @;, M, CIeIyeT ONpeAeNsiTh I10
tdopmyne (1) obOs3aTenBHOTO TPHIIIOKEHHS 2, B KoTopoir koddduumeHnt € =0, a 3HaueHHE UMIyNbca J, clemayeT
OIIPENIeIIATh SKCIEPUMEHTAIBHBIM ITyTeM; IIPH OTCYTCTBUH OIBITHBIX JTaHHBIX JOIYCKAeTCsl 3HAUYCHUE UMITYJbca J,
OTIpeneIsITh 110 hopmyre

0,3F,
= L nom (62)

Z 1
2]

rae Fl,, - HoMHHABHOE ycunue npecca, KH(Tc), mpu onepanuu BEIpyOKH;
1 - YIIIOBast 4aCTOTa CBOGOIHBIX KOIEOAHMI CTAHNUHEI, ¢, ompe/ensie Mast 1o (popmyITe

a)l = m y (63)

roe K, - KO3()QHIMEHT BEpTHKAIBHOW >KECTKOCTH CTaHWHBI, KH/M (Tc/M), TpMHHMaeMBIi IO 3a/JaHAIO Ha
MIPOEKTUPOBAHHE;
M, - Macca BepXHEH JaCTH IPEecca, PacroNoKEHHOI BBIIIE CEPEIHHbI BHICOThI CTAHUHBL, T(TC-C2/M).

10.6. dyHmaMeHTHl THUAPABIMYECKHX IPECCOB, INPETHA3HAUYEHHBIX [UIS IITAMIIOBKM WJIM KOBKH, CIIEIyeT
pacCUMTHIBATH Ha ACHCTBHE HMITyJbCa BEPTHKAIBHOW cHIBL. [Ipy 3TOM aMIUIMTYyZLy BEpPTHUKAJIbHBIX KOJICOaHUH
¢ynmamenra @, Ciexyer ompenensiTe 1o ¢opmyne (1) o0sS3aTenbHOrO NPHIOKEHUS 2, TpUHUMas B HEH
ko3(¢punment € =0, a 3HaueHne ummyiabca J, - mo Qopmyrne (59), B KOTopoH V - MakcuMaibHasi CKOPOCTh
OIYCKaHUs TIOABH)KHOM TpaBepChl, M/c.

11. ®YHIAMEHTBI IIPOKATHOI'O OBOPYJIOBAHUA

11.1. TpeboBaHHA HACTOAIIETO pa3jeia PAaCIPOCTPAHSIIOTCS Ha MPOSKTHPOBaHWE (HYHIAMEHTOB OCHOBHOTO H
BCIIOMOTaTEILHOTO 00OPY/ZIOBAHUS MPOKATHBIX M TPYOHBIX ILIEXOB, a TAKXKE O0OPYNOBAaHMS HENPEPHIBHOTO JIMTHS
3aroTOBOK.

11.2. B cocraB MCXOMHBIX ITAHHBIX TSI MPOCKTHPOBAHUS (PYHAAMEHTOB TPOKATHOTO OOOPYIOBAaHUS, KPOME
MaTepualioB, YKa3aHHBIX B M.1.1, JOIKHBI BXOIUTb:

IUTAaH OCHOBHBIX OCEH 000pYy/IOBaHMS C NPUBSI3KON K OCSM 3JIaHKs, a TAK)KEe OCHOBHBIE OTMETKH 00OPYHOBaHUS;
TUIAH W pa3pe3bl TIOMENIEHNH TEXHUYECKOT0 1T0/[BAJIA MIIH 3TaXa;

JIAaHHBIE O PACHOJIOXKEHHHU JIOTKOB JJISI THIPABIMYECKOTO CMbIBA OKAJIMHBI M BO3MOXHBIE BXOABI B TPaHIICH
JIOTKOB, a TAK)KE JaHHBIE O PACIOJIIOKEHUH MECT BO3MOKHOTO MOSIBJIEHHSI IPOU3BOICTBEHHBIX BOJ;

YKa3aHUs O PACIIOJIOKEHUH MECT, I7ie HE0OX0AMMO YCTPOMCTBO JIECTHHL, MOHTaXXHBIX ITPOEMOB, OTPaXKICHUN 1
HNEPEKPBITHIA;

JIaHHBIE JUTS OTIpEJIeTICHHUs 3HAYeHUH MOHTaXXHBIX HAarpy30K, paclojaraéMbIX B Ipesesiax NepeKphITH MoJBaja u
BO3JIC HEro, B BHUJE IUIaHa, Ha KOTOPOM YKa3bIBAIOTCS CIIEAYIONIME OCHOBHBIE 30HBI JICHCTBHS Harpy3ok: OT
CTaIlMOHAPHOI'O TEXHOJIOTHYECKOT0 00OpYAOBaHMSA, OT BPEMEHHO Pa3MEIaeMOro , CMEHHOIO o0OpyIOBaHUS HpH



PEMOHTax C yKa3aHHEM Beca, rabapHTOB, YMCIIA MOHTAKHBIX COUHHUI] U MUHHMAJIBHBIX IMPOXOAOB Ui HamOoiee
TSDKENOro o0opynoBaHMs (CMEHHBIE KJIETH, BAJIKH C MOAYIIKAMU M T.II.); AaHHbBIE IJISI OMNPENCIICHNS BPEMEHHBIX
Harpy3oK OT IOJBIJKHOTO TPAHCIOPTA, COJEpXKAIIME XapaKTEPHCTHUKH M KOJIMYECTBO TPAHCHOPTHBIX CPEICTB;
JaHHBIE AJISI ONpEAENIEHHs Harpy30K B MecTaxX CKJIaJUpOBaHMS MeTajia (Beca M pa3Mepbl THUIOBBIX BapHAHTOB
mradenell, TMpaMua U T.II. ¢ YKa3aHHEM IIPOXOJI0B MEXIY HHMH); BPEMEHHYIO Harpy3Ky OT OCTaIbHOTO 000py0-
BaHU JIOMTyCKAaeTCs 3a/1aBaTh B BUJIE CIUIOIIHOM PaBHOMEPHO PacHpeesICHHON Harpy3KH.

11.3. Tlog oCHOBHOE M BCIIOMOTATEIbHOE MPOKATHOE OOOpYAOBAaHUE CIIEyeT MPOCKTHUPOBATh MAaCCHBHBIE
MOHOJIMTHBIE OETOHHBIE U XKeJIe300€TOHHBIE (YHIAMEHTHI C HEOOXOANMBIMH BBIPE3aM, OTBEPCTHSIMU M KaHAJIaMu
Wi o0neryeHHple (PaMHOTO WIM CTEHYaTOro THIIA) MOHOJMTHBIE WMJIM COOPHO-MOHOJIUTHBIE K€Ne300€TOHHBIC
(yHIZaMEHTBI ¢ HCHOJIB30BaHUEM IIOJIOCTEH W YCTPOMCTBOM B CTAHOBBIX IPOJIETaX OOIIMX W MECTHBIX TEXHUYECKHX
STaXKeil WM MOABAJIOB; IIPH 3TOM YCTaHOBKY paboueil U IecTepeHHOH KiIeTel, peaykTopa U IPUBOJHOTO JBUTaTeNs]
CJIe/lyeT IpeaycMaTpuBarh Ha oOmmeM ¢yHaamente. Takue obume obierdyeHHsle QyHIaMEHTHI CllelyeT yCTpanuBaTh
U3 BEpXHEH W HIDKHEH IUINT, COEAMHEHHBIX CTOMKAMHU M CTEHaMH WJIM MAaCCHBHBIMH YCTOAMH (OIOpamiu),
OT/EJICHHBIMH IIBAMH OT paboyel TUIOMAAKH U 3/IaHHUSI.

O0opynoBaHHE MENKOCOPTHBIX, MTPOBOJIOYHBIX M IITPUIICOBBIX CTAHOB JIOIYCKAeTCs pa3MeliaTh B MPOJETHOMN
YyacTH BepxHeH ¢yHmamMeHTHOH muThl. OCHOBHOE 00OpYZOBaHHE KPYHMHOCOPTHBIX W CPEJHECOPTHBIX CTaHOB
CleyeT pa3MeIlaTh HaJl HeCYIIMMHU oropaMy (CTOMKaMHU WK cTeHaMH). Paboune u mecTepeHHbIe KIETH JINCTOBBIX,
TOJICTOJIMCTOBBIX, PENbCOOANOUHBIX U APYTUX TSDKENBIX CTAHOB CJIeyeT YCTaHABIMBATh HA MACCHUBHBIE YCTOM.

11.4. B ciyyae, ecnu 3aj0)K€HUE BCEX YYacTKOB (DYHIAMEHTOB NPOKATHOI'O 00OpYIOBaHHS M 00OpYAOBaHUS
HEMpephIBHOTO JIMThSl 3arOTOBOK Ha OJHOW OTMETKE MO0 TIyOMHE NPHBOAUT K MEpepacxoly MaTepualios,
JIOIYCKaeTCs OTJeIbHbIE YYaCTKH (DYyHIaMEHTOB 3aK/IabIBaTh HA pa3HOil IiIyOHHe.

OyHIaMEHTHI, pa3elieHHble TTTyOOKMMHU OTKPBITBIMH KaHalaMu (HampuMep, KaHajJaMH JJIS CMbIBa OKaJIMHBI),
CJIE/IyeT CBS3BIBAThH MOBEPXY JKEINE300€TOHHBIMHU paclopKkaMu depe3 3-6 M, pacrojoXeHHe KOTOPBIX TOJDKHO OBITh
YBSI3aHO C PacIloj0KEHHEM 000pYI0BaHHSI.

11.5. ApmupoBanue (yHIAMEHTOB CIEAYET MPOU3BOJAMTH B COOTBETCTBHH C yKa3aHusMHu pasn. 1. [Ipum stom
BEPXHIOI0 apMaTypy MAacCHBHBIX (YHIAMEHTOB CIeQyeT YKIaJIbIBaTh TOJNBKO IOJ] CTAaHHHAMH OOOPYHOBAaHUS C
JMHAMHYECKUMH Harpy3KaMu.

JlnameTpsl cTepKHEH HIDKHEH apMaTypbl cielyeT NMpUHHMaTh HEe MeHee 16 MM aist GpyHIaMEHTOB JUIMHOW 10
30M u 20MM - muInHOI cBeIre 30M.

11.6. Ilox crannHamMu 00OpyAOBaHMUS, BOCIPUHUMAIONIMMHI CHCTEMAaTHYECKH JICHCTBYIOIINE yapHbIe Harpy3KH,
ClefyeT MpeaycMaTpuBaTh YCTAHOBKY 2-3 CETOK, paclojlaraéMbIX B COOTBETCTBUU ¢ yKazaHusmH 1.1.15. TIpu atom
BEPXHHUE CETKH, JOXOJSIIHUE JI0 Kpas (PyHIaMeHTa, cieqyeT 3arudaTh BHU3 BJIOJb BEPTUKAIBHOM IpaHK Ha JUIMHY 15
JIMaMETPOB 3aru0aeMbIX CTEpPIKHEH.

11.7. Ilpy HaMU4MU MECTHBIX BO3JIEHCTBHUI OT JTy4YHCTON TEIUIOTHI, yAapPOB KyCKaMH MaJaroLel OKAIUHbI U T.I1.
BEPTHKAJIbHBIE TPAaHU (yHIAMEHTa CIIEAYET apMHUPOBAaTh CETKAMH M3 CTEPXHEH IuaMeTpoM 12MM C KBaJpaTHBIMH
sueiikamu pazmepom 200mm.

11.8. Pacuer konebannii MACCUBHBIX (DYHIAMEHTOB ITOJI IPOKAaTHOE 000py/I0OBaHKE BHITIOJIHSITE HE TpeOyeTcs.

Pacuet nmpouHocTH 351eMEHTOB (PYHIAMEHTOB BBITIONHSIETCS B COOTBETCTBUH ¢ ykazaHusmu mm.1.22 u 1.23. Tlpu
3TOM Harpy3KH, BO3HHKAIOLINE MPU paboTe 000pyIOBaHMSA B MCKIIOUUTEIBHBIX CIydasX, HAIPUMEp, PH PE3KOM
HapyIIEHNH TEXHOJOTHYECKOTO Mpolecca, M Harpy3KH, BO3HHMKAIOMIME NpPH aBapuix (TOJOMKa IIMHHICICH,
COEIMHUTENBHBIX My(T U T.II.), OTHOCSITCSI K BDEMEHHBIM OCOOBIM Harpy3Kam.

12. YHIAMEHTBI METAJUVIOPEXYIINUX CTAHKKOB

12.1. B cocTaB HMCXOAHBIX NAHHBIX I MPOCKTHPOBAHUS (PYHIAMEHTOB METAIIIOPEKYIINX CTAaHKOB, KPOME
MaTepHaoB, YKa3aHHBIX B II. 1.1, TOJDKHBI BXOAUTS!

YEepTeXK OIMOPHOW MOBEPXHOCTH CTAaHHMHBI CTaHKA C YKA3aHUEM OIIOPHBIX TOYEK, PEKOMEHAYEMBIX CIOCO00B
YCTAHOBKH M KPEIUICHNS CTAHKa;

JITaHHBIC O 3HAYCHWSX HArpy30K Ha (yHIaMeHT: JUIs CTaHKOB ¢ Maccod no 10T - oOmiast macca craHka, a Juis
CTaHKOB ¢ Maccoii 6osiee 10T - cxeMa pacHoNOKEHNS CTAaTHYECKUX HAarpy30K, NepeiaBaeMbIX Ha (DyHIaMEHT;

JUI CTaHKOB, TPEOYIOIIMX OIpaHWYEHHs yNpyroro KpeHa (yHIaMeHTa, - JaHHbIE O MPEAEIHbHO JOITyCTUMBIX
M3MEHEHHSX MOJIOKEHHS LIEHTPa TSHKECTH CTaHKA B PE3YJIbTATe YCTAHOBKH TSDKEJIBIX JeTalleld i epeMeLIeH s Y3JI0B
CTaHKa (WJIM MaKCUMaJIbHbIC 3HaYE€HHsI Macc JeTajeld, MacChl OJBIDKHBIX Y3JI0B U KOOPAWHATHI UX TIEPEMEILCHNU), a
TaKKe TaHHBIE O MPEJENIbHO JOMYCTUMBIX yIJlax IOBOPOTa (PyHIaMEHTa OTHOCUTEIIFHO TOPU30HTAILHOM OCH;

JaHHBIE O KJlacCe CTAaHKOB IO TOYHOCTH, @ TaKKe O MECTKOCTH CTaHWUHBI CTaHKOB, O HEOOXOAMMOCTH
obecrieueHHtst )KECTKOCTH 3a cueT ()yHAaMEeHTa U O BO3MOXHOCTH YacTOH NEPEeCTaHOBKU CTAaHKOB;

JUIsS. BBICOKOTOYHBIX CTQHKOB - yKa3aHUS O HEOOXOJMMOCTH U PEKOMEHIYEMOM CHOCO0e MX BHOPOHM3OJISLHH:
KpoM¢€ TOro, B 00060 OTBETCTBCHHBLIX ClIy4dasaX IJId TaKUX CTaHKOB (HanpuMep, Ipru YCTAaHOBKE BBICOKOTOYHBIX
TSDKENBIX CTAaHKOB WJIM IIPH YCTAHOBKE BBICOKOTOYHBIX CTAHKOB B 30HE MHTCHCHBHBIX KOJIEOAHMH OCHOBaHHH) B



WCXOJHBIX JIAHHBIX Ul TPOEKTHPOBAHMS JOJDKHBI COAEPXKATHCS Pe3ysbTaThl U3MEpEeHWil KoyebaHuil TpyHTa B
MeCTaxX, NPELyCMOTPEHHBIX [UI YCTAHOBKM CTAaHKOB, W JpYyr'He [aHHbIE, HEOOXOIMMBIC IS OIPEASIICHUS
napaMeTpoB BHOPOM3OJSIIMYU (NIPEAETBbHO JONYCTHMBIE aMIUIMTYAbl KoneOaHuii (yHIaMeHTa WM INpenesbHO
JIOITYCTHMBIE aMIUTUTY bl KOJIEOaHUI SIEMEHTOB CTaHKa B 30HE PE3aHUs U T.I1.)

12.2. CtaHKH B 3aBUCHUMOCTH OT MX MaccChl, KOHCTPYKIIMU U Kjacca TOYHOCTH JOIyCKAaeTCs yCTaHAaBIUBaTh Ha
0OETOHHOM TMOJICTUJIAIOIIEM CJIOE M0JIa I[eXa,Ha YCTPOSHHBIE B IMOJY YTOJNIIEHHbIE OSTOHHBIE MM JKelne300€TOHHbIC
JIeHTHI (JIeHTOUHBIe (PyHIaMEHTHI) MM Ha MacCUBHbIE (DYHIAMEHTHI (OJHHOYHBIE WIIM OOIIHE).

12.3. Ha mnoxactunaromeM cioe Mojia Liexa CIeAyeT YCTaHaBIMBaTh CTaHKM ¢ Maccod mo 10T (mpum
COOTBETCTBYIOIIEM 000CHOBaHHH /10 15T) HOpMaJILHOM U MOBBHIMIEHHON TOYHOCTH C YKECTKHMH W CPeTHEN )KECTKOCTH
cranuHamu, i Kotopeix I/h<8 (rme | - mnmumua, M, h - BbicoTa ceyeHHs CTaHWHBI CTaHKA, M), a TaKKe
BBICOKOTOUHBIE, BHOPOM3OJSIIIMIO KOTOPBIX JIONMYCKAETCS OCYIIECTBIATh HPU TOMOIIM YINPYTUX — OIOp,
PacIoyoKeHHbBIX HEMOCPEICTBEHHO 1101 CTAHMHON CTaHKa.

Ha ycrpamBaembple B MOy I€Xa YTOJIICHHBIC OCTOHHBIE WM JKEIE€300C€TOHHBIE JIEHTHI JOIyCKaeTCs
yCTaHaBJIMBATh CTAaHKU ¢ Maccoi 10 30T.

12.4. Ha ¢hyHIaMeHTHI clielyeT yCTaHaBINBATh CTAHKH CIEAYIOIIUX BH/IOB!

C HEXXECTKHMH CTaHHHAMU ¢ oTHolIeHueM I/h > 8 u ¢ cocTaBHBIMU CTaHUHAMH, B KOTOPBIX TpeOyemas KeCTKOCTh
obecrieunBaeTcs 3a cyeT PyHIaMeHTa;

¢ maccoit 6osee 10T (mm 15T mpu cooTBETCTBYIONMEM 00OCHOBAHHUM) NPH TOJIIMHE OETOHHOTO TTOJICTUIIAIOIIETO
CJIOSI TIOJTIa, HEJI0CTATOYHOM ISl YCTaHOBKU CTAHKOB JIAHHOW MAacChl;

BBICOKOTOYHBIE, JJIs1 BHOPOU3OJISIIIUY KOTOPBIX HEOOX0AMMa yCTaHOBKA CIEIUAIbHBIX (PyHaMEHTOB.

l'[pumeqar-n/le. YcraHOBKa BBICOKOTOYHBIX CTAHKOB Ha OGIHI/IC (byHZ[aMeHTBI JOITYCKAa€TCA TOJIBKO B CllydasiX, €CJIM B YUCJIC TPYIIIbI CTAHKOB,
yCTaHaBJIMBAa€MBbIX HE OJWH q)yH}IaMeHT, OTCYTCTBYIOT TaKue€, IpU paGo‘re KOTOpBIX GyZ[yT BO3HUKATh NUHAMHUYECKHUEC HArpy3KH, BbI3bIBAIOLINC
KoJiebaHus ¢ aAMIIINTyJaMU, IIPEBBIMIAIONIAMHU IIPEACIIBHO AOIIYCTUMBIC, YKa3aHHBIC B 3aJaHUN Ha IIPOCKTUPOBAHUE.

12.5. Jlns BBICOKOTOYHBIX CTAHKOB, YCTAHABIMBACMBIX HAa BHOPOM3OIMPOBAHHBIX (DYHIAMEHTaX M TPeOyrOImnX
MEPUOANIECKON FOCTHPOBKH, PEKOMEHAYETCSl HCIIONIb30BaTh KOMOMHUPOBAHHBIE YNPYTO-KECTKHE OMNOPHBIC
9JIEMEHTHI, TI03BOJLIIONINE IEPEeXOJUTh OT YNPYrod ycTaHOBKM (yHAaMeHTa, oOecredyuBaromeil ero
BHOPOM3OIINNIO, K )KECTKOM.

ITpn mpoexTnpoBaHNE BHOPOM30IMPOBAHHBIX ()YHIAMEHTOB CTAHKOB HA PE3MHOBBIX KOBPHKAX JOJDKHBI OBITh
MPEeTyCMOTPEHBI YCTPOICTBA, 00ECTIEYNBAIOIINE BO3ZMOXXHOCTh CMEHBI ATHX KOBPHKOB.

12.6. JIns oquHOYHBIX (pyHIaMEHTOB CTAHKOB HOPMAJBHON M TOBBIIICHHON TOYHOCTH ¢ Maccoi 10 30T BEICOTY
(yHmamMeHTa ciexyeT IPHHUMATh B COOTBETCTBUH C JTaHHBIMH, IPUBEACHHBIMU B Tabmd. 13, a It CTAaHKOB ¢ Maccoi
6onee 30T - Ha3HAYATH U3 YCIOBUS oOecriedeHUss HEOOXOMMO KECTKOCTH CTAaHHMHEI 32 cYeT (PyHAaMEHTa, a TAKKe
13 KOHCTPYKTHBHBIX COOOpaXeHUH B (B YACTHOCTH, B 3aBUCHMOCTH OT TITyOUHBI TPUSMKOB).

12.7. BricoTy o0mux (pyHIAMEHTOB CTaHKOB HOPMAJBHON W TOBBIMICHHOW TOYHOCTH CIEIYET OMPEHCNSATh IO
pe3yabpTaTaM pacyera pyHIaMEHTa 110 MPOYHOCTH M JKECTKOCTH C YUYETOM MUHHUMAJIbHO HEOOXOAMMOM BBICOTHI (CM.
Tabn. 13), obecneunBaromel TpeOyeMyr0 JKECTKOCTh CTAHWHBI OTACTHHBIX CTAHKOB, a TaK)Ke W3 KOHCTPYKTHBHBIX
coobOpakeHmit, 0cOOEHHOCTEH JaHHOTO BHIa CTAaHKA U YCIIOBHH €r0 00CTYyKHBAHHUS.

12.8. dyHmaMeHTHI CTAaHKOB CIIEAyeT apMHUPOBATh CETKAaMH M3 CTep)KHEH auameTrpom 8-10 MM ¢ KBaapaTHBIMU
sueiikamu pasmepom 300 MM, ykimaabBaeMbiMu Ha pacctosHun 20-30 MM OT BepXHEH W HIDKHEH TpaHeil
¢dbynnamenra.

12.9. YcTaHOBKY CTaHKOB JOMYCKAeTCs MPOU3BOANTE Kak 0e3 KPEeIUIeHHs, TaK U C KpeIuieHneM (pyHIaMeHTHBIMA
6onramu. [Ipu 3TOM KperuieHne cTaHKOB (hyHIaMEHTHBIMHU OONITaMH 00S3aTENBHO:

pHu HEOOXOIMMOCTH 00ECIIeYeHUs] COBMECTHOU PabOTHI CTAaHUHEI ¢ yHIAMEHTOM (HalpuMep, CTAHKOB BBICOKOM
TOYHOCTH, yCTaHABJIMBAECMBIX Ha OJMHOYHBIE ()YHAAMEHTHI, WIM CTAHKOB C HEXECTKHMMH CTAaHWHAMH, B KOTOPBIX
TpebyeMast )KeCTKOCTh CTAaHWHBI 00eCTIeYnBaeTCs 3a cUeT QPyHIaAMEHTa);

IIPY TMTHAMHYECKHUX Harpy3kax OT BO3BPATHO-IIOCTYNATEIFHO TTEpEMEIIAlONINXCs Mace (HarpuMep, B MPOJI0IBHO-
CTPOTAJIBHBIX CTaHKAX) WM OT BPAIIAIOIIMXCSl HEypaBHOBEUICHHBIX MacC, KOTOPBIC MOTYT BBI3BAThH IEPEMEILCHHUS
¢ynnamenTa rmpu padoTe Ha CKOPOCTHBIX PEXUMaX (HalpuMep, B TOKapHbBIX U (PPE3EpHBIX CTaHKaX).

Tabumma 13

Bsicora dyrgamenta h, M, mox
METaIOPEKYIINE CTAHKH

I'pynna CraHku HOPMAaJIbHO# U MTOBBILICHHOM
CTaHKOB TOYHOCTH ¢ Maccoit 1o 30T
1 TokapHble \/’
T OpH30HTAIBHO-TIPOTSKHBIC 03vL

[pononbHO -(ppe3epHbie
IIpononbpHO-CTpOragbHbIe




2 HlnudosansHbie 014\/1

3 3y06ope3Hbie
Yoopesi 0,6v/L

KapycenbHble, BepTHKaIbHBIE MOJIYyaBTOMATBI
U aBTOMATHI

KapycensHo-(pe3epHbIe

KoHconbHO- 1 6e3K0HCOIBHO-(pe3epHbIe

I opHu30HTaIBHO-PACTOUHBIE

4 BeprukanbHo- ¥ pasinaabHO-CBEPIIHIIbHBIE 0,6-1m

5 INonepeuHo-cTpOrabHbIC U TOIOCKHBIE 0,8-1,4m

O06o03Hauenue: L - niauHa pyHnameHTa, M.

Ipumevanns: 1. Jlng rpynn 4 u 5 OonbluMe 3HAUEHUs CII€JyeT NPUHMMATh U CTaHKOB
OOJIBILINX Pa3MEpPOB.

2. JInst arperaTHbIX CTAHKOB TIOBBIIEHHOI TOYHOCTH, MHOTOOIIEPAIIMOHHBIX CTAHKOB U CTAHKOB
C TpPOrpaMMHBIM YNpapjieHHeM (OTHENBHBIX WIM B AaBTOMAaTHYECKHX JIMHHAX) BBICOTY
(yH/IaMEHTOB cllelyeT yBenuunBath Ha 20%.

12.10. Ilpm ycraHOBKE CTaHKOB Ha YTOJIIIEHHBIX OCTOHHBIX WIM JKEJIE300€TOHHBIX JIEHTAaX IIOJIa WJIM Ha
OTAETBHBIX (yHAaMEHTaX JICHTHl M (YHIAMEHTHI CIEAyeT PacCUMTHIBaTh HA NMPOYHOCTh Ha AEHCTBHE PACUETHBIX
CTaTUYECKUX HArpy30K B COOTBETCTBHH C yKasaHWAMHU mm.1.22 ul.23 u B ciryuae HEOOXOIMMOCTH - Ha JKECTKOCTh
(cm. .12.6).

12.11. Pacuer ocHOBaHHM ()yHIAMEHTOB I10 Ie(OopMaHsAM CIEAyeT IMPOU3BOIHUTD B CIy4asX OrpaHHYCHHS YTIOB
MOBOpOTa (pyHIaMEHTa, IIPH 3TOM JOIyCKaeTcs NMpeHeOperath ynpyrocTteio (yHaameHnrta. Pacder yrimoB moBopora
(byHIaMeHTa CIieMyeT BBIMOIHATh HA JEHCTBHE PacueTHBIX (C KOI(PPHUIMEHTOM HAISKHOCTH 1O Harpyske ) = 1)
CTaTHYECKHX, IKCIEHTPUIHO MPHIIOKEHHBIX Harpy3o0K.

12.12. Pacder xoneOaHmii HEBHOPOM30IUPOBAHHBIX (PYHAAMEHTOB CTAHKOB, KaK IPABIIIO, HE BHITIOIHACTCS.

12.13. Paccrostnne OT (yHIAaMEHTOB BBICOKOTOYHBIX CTAaHKOB JI0 (DYHIAMEHTOB CTaHKOB, paOOTAarOIMX CO
CO3HATEJIbHBIMH JUHAMHIECKUMH Harpy3KaMu (TOJIOEXKHBIE, CTPOTAIbHbIE H T.II.), TOJDKHO OBITH HE MeHee 15M.

JlonyCTHMOCTDh YCTaHOBKHM BBICOKOTOUHBIX CTAHKOB B 30HE IECHCTBHS Pa3IMYHOIO pOJa HMPOMBIIIICHHBIX H
TPAaHCIIOPTHBIX HCTOYHMKOB BHOpalUii cIeIyeT NpOBEPATh pAaCUeTOM B COOTBETCTBHH C 00s3aTEIBHBIM
MIPHUIIOKECHUEM 4.

13. ®YHIAMEHTBI BPAIIAIOIIMNXCA MEYER

13.1. TpeboBaHusI HACTOSILErO pa3jiena PaclpOCTPAHSIOTCS Ha MPOSKTHPOBaHKHE (YHAAMEHTOB BPAIIAIOIINXCS
00>KMTOBBIX TI€YEH C YHUCIIOM ONop OoJiee JBYX.

13.2. B cocTaB MCXOIHBIX TAHHBIX AJISI MPOEKTUPOBAHMS, KPOME MaTepHajioB, YKa3aHHBIX B 1. 1.1, MOMKHBI
BXOOUTH:

YEepTEXH KOPITyca IEeUYH C yKa3aHWEM TOJIIMH CTaIbHOIM 000I0YKH, pa3sMepoB OaHJaKeH M TOIIIMHBI (yTEPOBKH;

JTaHHBIE O YHCIIE 3yOhEB BEHIIOBOHN IECTEPHH; 3HAYCHHUS HATPY30K HA ()YHAAMEHTHI OT OIOPHBIX PaM M POJINKOB,
a TaKk)Ke Ha OMOpY MPHUBOIHOTO 000PYAOBaHMUS OT MEXaHN3MOB IIPHBO/IA;

4acTOTa BPAIIEHHUS KOPITyca MEeYH B SKCIUTyaTallHOHHOM PEKHME;

3HaYEHHE MAaKCUMAaJIbHOTO YCHIHS B THAPOYIOpPE I Heuel, CHaOKEHHBIX THIPOYIOPAMH.

13.3. dynpaMeHT Bpamaromeiics IMe4n [ODKCH NPOEKTHPOBAThCSA, KaK MPaBHIO, B BHUAE OTICIBHBIX
JKeJIe300€TOHHBIX OINOp pPaMHOW WM CTEHYaTOM KOHCTPYKLMH, BBITOJIHSIEMBIX MOHOJHMTHBIMH WM COOpHO-
MOHOJMTHBIMA W OTACNBHBIMH OT (hyHOAMEHTOB M JpPYIMX KOHCTPYKIMH 37aHus. I[Ipm 3TOM mnpuBOIHOE
00opysoBaHue U ONMKAHIITYIO0 POIHMKOONOPY HEOOXOIUMO pa3MelaTh Ha OJHOM ONope CTEHYATONH KOHCTPYKILUH CO
CTCHAMHU B IBYX B3aUMHO MNECPHCHAUKYJIAPHBIX HAIIPaBJICHUAX.

13.4. PacuerHolf cxemoil ycTraHOBKHM (Ieun W (yHAAMEHTa) SBISICTCS Hepaspe3Has Oanka (KOpIyc Iedn),
LIAPHUPHO ONMPAIOLIAsICS Ha YIPYrHe ONOpbl. YIPYroCTh ONOP YYUTHIBAETCS B BEPTUKAIBHOM M FOPU30HTAIBHOM
HarpaBJICHUIX.

BeprukanbHble U rOpU30HTAIBHBIE HATPY3KU HA ONOPBI, HAIIPABJICHHBIE NEPIEHAUKYJISIPHO U BAOJIb OCU IEYH,
CJIEIyeT ONPEACTATh C YYSTOM COBMECTHOM pabOThI KOpITyca Ievr U (pyHIaMeHTa.

13.5. Ilpm npoekTHpoBaHHM OMOp KOI(P(UIMEHTH MX IKECTKOCTH B TOPU3OHTAJIHHOM HAaIpPaBICHHH,
NEPIeHIUKYSIPHOM OCH II€4H, CliefyeT NPUHUMATh He MeHee KOd()(UINEHTOB KECTKOCTH KOpIlyca He4H, puieM
JUIsl KpallHUX OIop He MeHee KO3()(HUIMEHTOB KECTKOCTH KOPIyca MeYl B MECTE PaCHOI0KEHHsI COCETHUX C HUM
OIOoP.

ITpumeuanue. [Tox k03 UIIEHTOM >XECTKOCTH KOpITyca IedYH CleyeT HOHMMATh PEaKLHI0 Hepa3pe3HOH OaJki B MECTe pacIIOI0KESHHs
paccMaTpuBaeMOii OIOPbI P €€ FOPU3OHTAIBHOM €IMHUYHOM CMEIEHUH HOIEPEK OCH MEeUH.

13.6. HopmaTuBHBIE TOPU30HTANIbHBIE HArpy3Ku Ha onopsl Fny, kH(Tc), neiicTByromue B1oab OcH IIe4u, caeayeT
OTIpeNeNATh 10 (hopMyIIe



F.  k
Fo--mwt (64)
' cosa

rae Fn, - HOpMaTuBHas BepTHKalbHas Harpyska, KH(Tc), ompenenseMas IO COOTBETCTBYIOIIEMY COUYETaHUIO
(m.13.9);
Ki - ko3 duriHeHT TpeHus moAdaHAAXHOI 00eUaiiku 0 OMOPHBIM POJTHKAM, IPHHUMAaeMbIil paBHbIM 0,2;
0L - YTOJ MEX/ly BEPTUKAJIBIO U IPSIMOM, COeAMHSIONIEH 0Ch KOPITyca C OChI0 OIIOPHOTO POJIMKA.

13.7. Topu3oHTa/IbHBIE HArpy3KH Ha OMOPHI, JIEHCTBYIOIIME BAOJIb OCH IEe4Yd, NMpU OOOCHOBAaHMU pPAacYEeTOM
JIOITyCcKaeTcs IepeiaBaTh Ha OMOPY MPUBOJHOTO 000PYIOBAHUS CTAIBHBIMU PACIOPKaMHU, CBA3BIBAIOIIMMHU OIIOPHI Ha
ypoBHe X Bepxa. Ilpu pacdere pacmopok, KpomMe YCHIWH, YKa3aHHbIX B M. 13.6, cieayeT y4UTHIBaTh YCHIIHS,
BO3HHUKAIOIIME B HUX OT TEMIIEPATypHBIX BO3JEHCTBUIL.

13.8. HopmaTuBHBIE IMKIMYECKHE HArpy3ku (BepTuxainbHas F,,, u ropusoHTamsHas F,p, nefcTByromas
NEePHEeHANKYJISIPHO OCH TIeYH) Ha OIOPBI OT Beca NEYH, TEIUIOOOMEHHBIX YCTPOWCTB, (YTEPOBKH U OOXKHIaeMOro
Marepualia, MOHTRKHBIX W TeMIepaTypHbIX jaedopManuii kopryca nedd, KH(TC), BO3HHKAOUIME NPU BpaICHUU
MEYH C SKCLEHTPUCUTETOM, CIEeIyeT OIpPENesIATh B COOTBETCTBUU C pacueTHOl cxemol, yka3zaHHOH B 1. 13.4. Ilpu
ATOM HEOOXOJMMO MPUHUMATh MAaKCUMaJIbHOE 3HAYCHUE PEaKLIUH, MOJTy4aeMOe Ha ONOpe NP 3KCLUEHTPUCUTETE OCH
KopIyca medd, paBHOM 20MM, 3aJaBaeMOM IIOOYEPEIHO Ha KaKIAOW OMOpe B BEPTHKAIHHOM W TOPH30HTAIBHOM
HampaBlIeHUsAX. MaKcHMaJlbHBIE pacyeTHbIE HAarpy3KM II€YH C YHCIOM OHOp He 0ojee YeThIpex IOIMyCKaeTcs
OTIpeNeNATh P SKCLEHTPUCUTETE OCH KOpITyca IeuH, paBHOM 10MM.

ITpumeuanue. Harpysku Fy , 1 Fypn UL Tpex- B 4eTHIPEXOMOPHBIX IeUel AOIYCKaeTCs ONpenelsTh IPU AKCIEHTPHCUTETE OCH KOpITyca
neuu, paBHoM 10MMm.

13.9. Pacyer onop 1o MpOYHOCTH MIPOU3BOJUTCS Ha CleAyoIue couetanus Harpysok: 1) Fy, Fy, 2) Fy,., Fic, Fn,
rne Fy, Fi, Fr - pacueTHble Harpy3ku Ha paccMaTpuBaeMyto onopy, KH(Tc), onpezaesnsieMble B COOTBETCTBHHU C yKaza-
Husmu m. 13.6, 13.8 u 1.23; F,,. - pacueTHas BepTUKajJbHas Harpyska Ha omopy, kH(Tc), ompenensemas B
COOTBETCTBHH C yKa3aHHAMH M. 13.4 Ge3 ydera sKCIeHTpUcHTeTa Neud; Fi. - pacueTHas ropu30HTalIbHAs HArpy3Ka
Ha omopy, kKH(Tc), neficTByromas BI0JIb OCH ME€YH, OllpeessieMasl B COOTBETCTBUU C YKa3aHHUsIMHU 1. 1.23 npu 3ameHe
Harpy3sku Fy ,, B hopmyie (64) Ha Harpy3ky Fq v,

ITpumevanns: 1. [lns omop, 000pyIOBaHHEIX THAPOYHOPaMH, B KauecTBE PACUCTHOTO 3HAYCHHS TOPH30HTANBHON HArpy3KH, HAaIPaBICHHOM

Bomb ocu mieun, Fy, KH(TC), cnenyer npunumars mambonbinee u3 1BYX ee 3HaueHHii, onpeesieHHbX o dopmyie (64) u Mo ycummio B
THIPOYTIOPE.

2. Pacuer onop Ha BTOpoe cOYETaHUE HArPY30K CICAyeT IPOU3BOAUTH C yUETOM MOMEHTA, JEHCTBYIOMIETO B TOPH3OHTAIBHOMN IIIOCKOCTH OT
Harpy3ku Fy, IpHI0KeHHON TONBKO K OJHOMY U3 POIHKOB OIIOPHI IEYH.

13.10. Pacuer jene300€TOHHBIX JJIEMEHTOB OIOpP Ha BBIHOCIMBOCTH CJEIYEeT MPOWU3BOJIUTH Ha HArpy3KH,
orpeJiesieMble B COOTBETCTBUH C yKa3aHusiMu 11.13.9, npuHumas koadduiment Hane:xxHocTu no Harpyske % = 0,8.

13.11. IInomaas MOJOLIBEI ONOPHI CAEAYET ONPENEIATh U3 YCIOBUS JOMYCTUMOCTH €€ OTphIBa OT OCHOBAHHUS HE
OoJiee YeTBEPTH IMPUHBI ITOJIOMIBEI.

13.12. dyHnamMeHTsl MO TEYH CIEAyeT MPOEKTHPOBATH TaKUM 00pa3oM, YTOOBI 3HAYEHHUS IMEPBOIl 4acTOTHI
COOCTBEHHBIX BEPTHKAJBHBIX M TOPH30HTAIBHBIX KOJEOAHUH YCTaHOBKH, OIpeZessieMble IJIsi PACUETHOW CXEMBbI
11.13.4, oTIMUaTHCh He MeHee deM Ha 25% OT 3HAYEHMS 4aCTOTHI 3alEIUICHHs 3yObeB MPUBOJA ®, C, BEIYHCICHHOM
o opmyIie

®=0,105Nn,, (65)

rre N - gncio 3y0peB BEHIIOBOH IIECTEPHH;
Ny - 9aCTOTa BPAIICHHUS MTeYH, 00/MHH.

MMPUJIOXKEHUE 1
Obs3aTenbHOE
PACYET KOJEBAHUI ®YHIAMEHTOB MAIIIMH C NEPHOJIUYECKAMHU HATPY3KAMUM'
Pamublie pyHIaMEHTHI

1. AMIDTUTYBI TOPH30HTAIBHO-BPAIATEIBHBIX KOJICOAHHHA OTHOCUTEIHHO BEPTHKAIBFHOW OCH BEPXHEH IUIUTHI
paMHBIX QYHIAMEHTOB 8 ,, M, CIEAYET ONPEAEIATh Mo hopmyie

an,= a,t ayly, 1)

rJie 8, - aMIUIUTY 1a TOPU30HTANIBHBIX KOJIEOaHUH IEHTpa TSHKECTH BEPXHEH IUTUTHI, M, BBIYHCIIsieMast 10 Gopmyiie



a

x,st .
o= \/ 2P 2 2 @
’
[l—(w/lx) ] +4(&.) (w0l 1))
a, - ammuryna (yroa MOBOpPOTa), paj, BpAIUATENbHBIX KOIEOAHMH BEPXHEH IIUTBI OTHOCHUTENBHO

BEPTHKAJIBHOM OCH, IPOXOAAIIEH uepe3 ee LEHTP TSHKECTH, onpeensieMas 1o hopmylie

a, = — SN )
\/[1—(a)//1w)2] +4(5) (@1 4,)°

® - 9acTOTa BpaIlleHHs] MAITUHBI, ¢t, ©®=0,105n,;
N, - YacTOTa BpaleHNs MAIIUHbI, 00/MHUH;
{5t - COOTBETCTBEHHO IIEpPEMEIEHUE, M, U YroJl IOBOPOTA, Paj, LIEHTpa
@5t TSDKECTU BEPXHEH TIINTHI IPU CTATUUECKOM JAeHcTBHM bl F 1 MoMeHTa M, onpenemnsiemsle o Gopmynam

Fh
st =7 @
Sy
M
at//,stzgl; ®)
v

3neck F - pacueTHOe 3HaUCHNE TOPU3OHTAIBHONW COCTaBIIIONICH AMHAMUYECKON Harpysku, KH(Tc), ompenensemoe
110 COOTBETCTBYIOLLMM pa3lieiaM ¢ y4eToM yKazaHui 1m.1.23;

M, - pacdyeTHOe 3HaUYeHHE BO3MYIIAIONIETO MOMEHTa OTHOCUTEIHGHO BEPTHKAIBHONW OCH, ITPOXOJIICH depes
LEHTP THKECTH BEpXHEHW IUMTHI, KH-M(TC-M), [UIi MallMH C BpANalONIMMUCA YacTSIMH CJEIyeT
npunuMath M, = F I/ 2;

Sw.Sy - K0dDOUIMEHTHI KECTKOCTH CHUCTEMBI (DYHJAMEHT - OCHOBAHHME COOTBETCTBEHHO B TOPHU30HTAILHOM
HAMpaBJICHUH, MEPICHIUKYISIPHOM OCH Baja MamuHbl, KH/M(TC/M),H IpH TIOBOPOTE B TOPHU30HTATBHON
tockoctu, KH-m(Tc-M), onpenensemslie o popmyiam (6) u (7) HACTOSIIETrO MPUITOKEHHUS;

g, ﬁl,/, - OTHOCUTEJIbHBIC AEMII(PHUPOBaHUS CUCTEMBI (DYHIAMEHT - OCHOBaHUE, orpezessieMble o Gopmyiam (12)
1 (13) HacTOSAIIEro MPUIIOKEHNS;

Ay, A, - YITIOBBIE YAacCTOThl TOPU3OHTANBHBIX M BpalIaTeNbHBIX KojeOaHMH (yHIaMeHTa OTHOCHUTENBHO
BEPTUKAIbHON OCH, MPOXONAILIEH 4Yepe3 LEHTP TSHKECTU BEPXHEW IIIUTHI, ¢t OIIpeneAeMbIe I10
¢dopmynam (14) u (15) HacTosIIEro MPUITOKEHHUS;

l, - paccTosiHHEe OT LEHTpa TSHKECTH BEpXHEH IUIMTHI J0 OCH Hauboliee YIaICHHOTO MOJIIMITHUKAMA
MAIHHBL, M.

1
K mammnaM ¢ meproAnYecKUMHU HArpy3KaMi OTHOCSTCSI MAIIMHBI ¢ BPAIIAIOMIMMICS YaCTSIMH, KPHBONIAITHO-IIATYHHBIMH MEXaHU3MaMHU,
IPOOHIIKH U Jp.

2. KoaduuueHTs! ’ecTKOCTH KOHCTPYKIMH (yHIaMEHTa C y4eTOM yIpyrocTH ocHoBaHus S,, kH/m(tc/m), n S,
kH-M(TC-M), cieyeT BEIMHUCIATS 10 GOpMyJIIaM:

1
= > ;
(@K )+ (h" 7K ) +(/SY)

(6)

X

1

y = (7)
@/K,)+@r/s,)
B dbopmymnax (6) u (7):
h - BeICOTa DyHIAMEHTa, M;

K., K,, K, - K03Q(ULUUEHTB »ECTKOCTH OCHOBAHHMSA COOTBETCTBEHHO INpPH YNPYroM paBHOMEpPHOM K M
HepaBHOMEPHOM K, CIABUTE M HEPABHOMEPHOM CxkaTuh K, OIpejenseMble B COOTBETCTBUM C
TpeboBanusamH 11.1.27 wmu 1. 1.36;

S% - cymMma KOI(QQULUUEHTOB >KECTKOCTH BCEX MONEPEYHbIX pPaM (YHIAMEHTA B TOPH3OHTAILHOM
HAIpaBJICHAH, TIEPIICHANKYIIPHOM OCH Baya Mammueel, KH/M(Tc/M) (N - 9HCIIO TomepeyHbIx pam),
ompezensemast o popmyJe



S, =>S;; (8)

§°, - cymma KO3(p(QUIMEHTOB JKECTKOCTH BCEX IIONEPEYHbIX paM I[PU I[OBOPOTE BEPXHEH IUIMTHI B
TOPU30HTAIILHON INIOCKOCTH OTHOCHUTENBHO €€ IIeHTpa TshkecTH, KH-M(Tc-M),onpenensiemast o popmyie

S, = X.S;e’, 9)

TAC €j - paCCTOAHUEC OT INIOCKOCTHU i-if HOHepC‘IHOﬁ PaMbl 10 LICHTPA TAKECTU BCpXHCﬁ ILIUTBI, M.

KospduimeHT KecTKOCTH OJHOAITaKHBIX IIONEPEYHBIX paM C JKeCTKUMHU y3iaamu S;, kH/m(tc/m), ciemyer
oTIpenesATh o hopMyIIe

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

i~ 3 (10)
h®(2+3k;)
rae E, - Momyns ynpyroctu Matepuaia paM BepxXHero cTpoeHus, klla (TC/MZ);
hi I i,
ki = ; (12)
Ii | h,i
Ih,i|||,i - MOMCHTBI MHEPIU MONIEPEYHBIX CEUYEHHH COOTBETCTBEHHO CTOMKH K pureiid pamsl, M4.

hi,li - cooTBeTCTBEHHO pacueTHas BHICOTA CTOMKU M PACUYETHBII MPOJIET PUTEIIs i-if HOIepedHOi pambl, M.

ITpumeuanue. JlomycKaeTcs IPHHUMATh PACYETHYIO BHICOTY CTOHKH Nj paBHOM pacCTOSHHMIO OT BEPXHEi IPaHN HIKHEH IUIMTBI 10 OCH PUTeIIst
(npoxoJsie yepes LeHTP TSHKECTHU IUIOLA 1 €ro CEYEHHs), B pacyeTHbIH IposeT purens paBHbIM 0,9 pacCTOSHUS MKy OCSMU KOJIOHH.

3. OTHOCHTENbHOE eMI(pHPOBAHHE CHCTEMbI (DYHIAMEHT - OCHOBAHHE &, H F;/,,, CJIElyeT ONPEAENATH II0
(dopmynam:

s )o e, L L | 12)
TR 7K, 28y )
1 /4
gvlfzsw v t oo | (13)
K, 2S¢

rae &, &, - OTHOCHTENBbHOE JeMN(UPOBAHKE I FOPM3OHTANIBHBIX &, M BpallaTenbHbIX &, M &, KonebaHumii
(yHIaMeHTa Ha TPYHTE, OlpeesieMoe B COOTBETCTBIH ¢ TpeboBanmsamu 11. 1.29 wmm 1. 1.37;

¥ - K03(Q(UIIMEHT TOTIIOMEHUS SHEPTHH TpPH KONCOaHWAX, MPHHAMACMBIH IS Kele300eTOHHBIX
koHcTpykimii paBubiM 0,06, [utst cTanbHBIX KOHCTpYKIuit - 0,02.

. YrroBele 4acToTh! Konebanuit pynnamenrta Ay u A,, ¢, ciemyeT onpenensaTs i MyJam:
4. YrioBble 4acTOTHI Konieba amenta A u A, ¢, cemyer onpene o do a

< =l (14)

(15)

B dopmynax (14), (15):
M - Macca CHCTEMBI, BKIIFOYAIOIIAsi MacCy BCEH MAallMHbBI, BEpXHEH IUIUTHI, IPOJOJIBHBIX OAJIOK U ITONEPEYHbIX
pureneit pam, IPUMBIKAIOMIUX K BEPXHeit muinte, u 30% Macchl BCeX KOIOHH (yHaaMenTa, T(tc-c2/m);

(9(/, - MOMEHT HMHEpLMH MacChl M OTHOCHUTEIbHO BEPTHKAJIBHON OCH, MPOXOAAIIEH depe3 LEHTP TSHKECTH

BEpXHEil IUINTH (TOPU30HTAIBHON paMbl), T-M2(TC-M-c2); BEITHMYHHY 49,/, JIOITYCKAETCsl OMpPEIeNsATh IO
dopmye

é,/, =0,1m I, (16)



rae | - ninuHa BepxHei WINTHI, M.
MaccuBHbIe M CTeHYaTble PyHIaAMEHTbI

5. AMIUIMTYIBl TOPH30HTAILHO-BpAILATENbHBIX KOJEOaHUH BEpXHEH TpPaHH MACCUBHBIX M CTEHYATBIX
(yHIaMEHTOB OTHOCHTEIBHO TOPH3OHTANIBHOI OCH ah p, M, CIIEYET ONPENETATH 10 hopMyIIe

Fo vt +485 (0l A) w5
R 2 2 2" (17)
K, | Qf +4&7 (0! A¢)° Q5
hl
raey,; =S, + f—3S,; (18)
h2
hl
v, =S,+[—S,, (19)
h,
31E€Ch
2 2
a, o
S;=0+p) — | +A+x)—| — | ; (20)
/lX 2'X
A, &
S, =@+ B) =L+ AL+ x); (21)
ﬂ’x X
2
Sy =1+x 1—(£j ; (22)
ﬂ“X
S4=14x; (23)

X X X X X é:X
hzm
B =—; (26)
0(/?
M
X = , 27)
I:h h2

Axs Ap - YTTIOBBIE YAaCTOTHI KoneOaHuii (yHIaMeHTa, ¢!, COOTBETCTBEHHO TOPU3OHTAIBHEIX M BPAI[ATEIBHBIX
OTHOCHTEJIbHO TOPU3OHTAJIBHOW OCH, MPOXOJMAIIEH Yepe3 IMEHTP THKECTH MOOIIBE (DyHIaMEHTa
HePIeH/IUKYISIPHO TIOCKOCTH KOJIeOaH i, OmpeensieMbie Mo Gopmyam:



Ay (28)
2y (29)
K, =K, —mgh,; (30)

K. n K, - xo>dounuentsl xectkoctd ocHoBaHms, kH/m(rc/M) m xH'M (Tc-M), ompezeinseMble COITIACHO
yKkazaHusMm 1. 1.27 nnm . 1.36;
0y - MOMEHT UHEPIIMM MAacChl BCEH YCTAHOBKH OTHOCHTENBHO OCH, MPOXOAAIIEH uepe3 LEHTP TIKECTH
TMOJOIIBEI (DyHIAMEHTa TEPHEHIUKY/IIPHO TIOCKOCTH KOIeGaHumil, T-M%(Tc-M-c°), OIpeaessercs mo
¢dopmyie

6,,=0,+ mh2 (31)

6, - MOMEHT HHEPLIMN MacChl BCell yCTaHOBKH ((yHIaMeHTa C 3aChINKON IPyHTa Ha €ro o0pe3ax M BBICTyNaX
W MAaIIUHBI) OTHOCUTENIFHO OCH, MPOXOMASAIICH dYepe3 OOMMiA ICHTP TSHKECTH MEpICHIUKYISPHO
MIOCKOCTH KoneGauuii, T-M(Tc-M-c%);
m - Macca Bcedl yCTaHOBKM ((pyHIaMEHTa C 3acChIIKOW I'PyHTa Ha €ro oOpe3ax M BBICTYNAaxX W MAIWHbI),
1(TC-c*M);
Fn - pacueTHas ropu3OHTaJbHAs COCTABIIAIONIAs BO3MYIIAIOIIMX CHI MamuHbl, KH(TC), ompenensemas 1o
COOTBETCTBYIOIIMM pa3fiesiaM ¢ Y4eToM ykazaHui m. 1.23;
M - pacueTHOoe 3Ha4YeHHE BO3MYyIIAIONIEro MoMeHTa, KH-m(Tc-M), paBHOrO CyMMe€ MOMEHTOB OT
TOPH3OHTAIBHBIX COCTABISIOMNX BO3MYINAIOMIMX CHJI IPW MPHUBEICHUN MX K OCH, IMPOXOJIIICH depe3
LEHTP TOKECTH YCTAaHOBKH TEPHEHIUKYJLIPHO IUIOCKOCTH KOJeOaHWA, ¥ BO3MYIIAIOIIEMY MOMEHTY
MaTIlIHHBL,
hy, h, - paccTostHAs OT 06IIIETO TIEHTpPA TAKECTH YCTAHOBKU COOTBETCTBEHHO JI0 BEPXHEH TpaHu (yHIaMEHTA H 10
MTOTOMIBEI (DyHIAMEHTA, M.
6. I'maBHBIC COOCTBEHHBIE YAaCTOTHI KOJIEOaHNI YCTAaHOBKH A 2, c'l, CIIEZyeT ONPENCISTh U3 COOTHOIIICHHUS

2 2
zZ_ |z Ay
=—+H o @B (32)
2 2 y)

X X

A,
A

A
rneZ =1+ B)| 1+ ﬂ_(p , (33)

X

7. AMIINTYObl TOPU3OHTANBHBIX dy,, M, M BpallaTeNbHBIX d, DPaj, KoneOaHWH MAacCHBHBIM M CTEHYATBIX
(dbyHIaMeHTOB creayeT omnpeaensaTh mo ¢opmyne (17) Hacrosimero mpuiaoxeHws, npuHuMas Sz =S,=0 (mpu
onpezeneHu a,) u Sy = S, =0, hy = 1 (pu onpenenenuu a,).

8. AMIIMTYBI TOPH30HTAIBHO-BPAIATENIBHBIX KOJTeOaHU BepxHel rpaHu (yHAAMEHTa ap , M, IPU JEHCTBUU
tonbko momenta M(Fy, = 0) creayer onpenensats mo Gpopmyrie

Mp

a =—-
h.¢
Kth

{1+ (hl/hz)[l— (wmx)z]}z + 482w 2,)% 1+ (h 10)[
QF +4E (w1 2,)° Q5

. (34)

9. AMHJ'II/ITy,HLI BCPTUKAJIBHBIX KoJIeOAHUM MACCHBHBIX U CTEHYATHIX (byH,HaMeHTOB ay, M, C Y4ETOM BpaALICHUSA
OTHOCHUTCJIBHO FOpPI?;OHTaIII)HOf/'I OCH, HepHeHﬂHKyHﬂpHOﬁ IINIOCKOCTH KOH€6aHHﬁ, CJICAYCT ONPCACIIATH 11O (I)OpMyJ'IC



av:az'l'a/b (35)
rae

F
= ; (36)

a, =
KZ\/[l—(a;//lZ)z]2 + 452 (0] 4,)°

/ o o o
a; - aMIUIMTyJa BCPTHUKAJIBHOU COCTABJIAIOMICH BpallaTCIbHBIX KoJIeOaHui (1)yH,I[aMeHTa OTHOCHUTCIIBHO

FOpI/I3OHT2UIbHOI>i ocu, HpOXO,I[fIHIeﬁ YCpe3 MCHTP TAKECTHU YCTAHOBKHU TIEPICHAUKYIIPHO IIJIOCKOCTH
KOJ'Ie6aHPII>i, ornpeacigemMas 1nmpu ,HeﬁCTBI/IPI TOPU3OHTAJIBHBIX CHUJI Fh U MOMCHTOB A/[, BKJIFO4Yass MOMCHTEHI OT
BEPTHUKAJIbHBIX U TOPU30HTAJIbHBIX CUJI, 1O q)opMyne

d=al, (37)

a TIpU OTCYTCTBHHU TOpU30HTANBHBIX cwi (Fy=0) mo dhopmye

2 2 2
)M 1@ 2)?]" + 485 (@] A%)° (38)
K h? Q% + 4% (w1 1)2QF

z

a, - aMIIMTYyaa (Yrosi MoBOpoTa), pajl, BpallaTeabHbIX KonebaHuil GpyHIaMeHTa OTHOCHTEIFHO TOPU30HTATBLHOM
ocH, omnpesenseMast o yKa3aHusM II. 7 HaCTOSAIIEro IPUIIOKEHHS,
F, - pacyerHas BepTUKaJbHas COCTAaBIJIIOIIAS BO3MYLIAONIMX CHJ MamwuHbl, KH(TC), ompenemsemas 1o
COOTBETCTBYIOIIUM pa3fiesiaM ¢ Y4eToM yKa3zaHui 1. 1.23;
M - pacueTHOe 3Hay€HHE BO3MYILAIOLUIETO MOMEHTA, BKJIIOYAIONIEE MOMEHTBl OT BEPTUKAIBHBIX U
TOpPU30HTANBHBIX cuil, KH-M(TC-M);
K, - kK03 HHUIHeHTBI )KeCTKOCTH OCHOBaHMs, KH/M (Tc/M), onpemensieMblit coracHo ykasanusm 1. 1.27 win 1.
1.36;
A, - YI7I0Bast 4acTOTa COOCTBEHHBIX BEPTHKAIBHBIX KOIeOaHuiT hyHIaMeHTa, ¢, onpeensiemas o Gopmyiie

A, =4—%; (39)

& - OTHOCHTENbHOE AeMI(HUPOBAaHME MPHU BEPTHKAJIBHBIX KoyieOaHUAX (DyHIaMeHTa, ONpeJelsieMOe COrJIacHO
yKka3zaHusMm 1. 1.28 nmm . 1.37;
lf - paccTosiHHE OT BEPTUKAIIBHOW OCH, MPOXOJAIICH UYepe3 IIEHTP TSHKECTH YCTAHOBKH, JI0 Kpasi BEpXHEH rpaHu
(yHnamMeHTa B HaIpaBJIEHUH JCHCTBUS CHII © MOMEHTOB, M.
10. AMIUIMTYZBI TOPHU3OHTAIBHBIX KOJNEOAaHWH MACCHBHBIX M CTEHYATBIX (YHIAMEHTOB IIpH BpAILCHUU
OTHOCHTEJTHHO BEPTUKATBHOM OCH" G, M, CIIE/lyeT OPEIENATh 1o GopMyJie

an,y=a lmax, (40)

r1€ lmax - PAccTOSHHE OT BEPTHKAABHOM OCH, MPOXOJSAIICH Yepe3 ILEHTP THKECTH YCTaHOBKH, 10 Hambojee
yIaJCHHOW TOYKH (PyHIaMEHTA, M;
a, - aMIIuTyaa (yroa moBopoTa), paj, BpallaTelbHBIX KoneOaHuil (yHIaMeHTa OTHOCHTENBHO BEPTHKAILHOM
OCH, TIPOXOJISAIIECH Yepe3 IEHTP TAKECTH YCTAHOBKH, ONpeaeisieMas mo popmyie

a My . (41)

. KW\/[l—(a)/ZW)Z]Z +482 (012,

31eck M, - pacyeTHOE 3HAYECHME BO3MYIIAKOIIEr0O MOMEHTa, KH-M(TC-M), OTHOCHTENBHO BEPTHKAIBHOH OCH,

MIPOXOJSIIIEH Yepe3 IEHTP TSHKECTH YCTaHOBKH;

K, - xod}¢uumeHT MXKECTKOCTH OCHOBAHMS NPHM YIPYroM HepaBHOMepHOM caBure, KH-m(tc-m),
OTIpe/ieIsIeMbIi B COOTBETCTBHH ¢ TpeboBarmsamMu 1. 1.27 wmn 1. 1.36;

&, - OTHOCUTENbHOE JeMN(UpOBaHME N7 BpallATeNbHBIX KojeOaHUH (yHIaMEHTa OTHOCUTEIBHO
BEPTHUKAIBHOH OCH, OTIpeIeieMOe B COOTBETCTBHH ¢ TpeboBanmsmMu 11. 1.29 wmm 1.37;

Ay - yrioBas 4YacToTa BpalaTeNbHBIX KoyeOaHuH (yHZaMEHTa OTHOCHUTENILHO BEPTHUKAIBLHOH OcH,
pOXOsiiIIeii uepes EHTp TAKECTH YCTAHOBKH, ', ompeensemas 1o hopmyiie



(42)

rae 6, - MOMEHT HHEpPLHU Macc Bceil ycTaHoBKH ((yHIaMeHTa ¢ 3aChINKOH TPyHTa Ha ero o0pe3ax M BBICTYMaX M
MAIlIMHBI) OTHOCUTEIHHO BEPTUKAILHON OCH, IPOXOASIICH depe3 eHTp TSHKECTH YCTaHOBKH, T-MZ(TC'M'CZ).

1q)()pMy.TII)I HCIIOJIB3YIOTCS IPU pacueTe KoJie6aHuit CI)yHZ[aMGHTOB OIIIO3UTHBIX KOMIIPECCOPOB.

ITPUJIOXKXEHUE 2
OO0s13aTenpHOe
PACYET KOJIEBAHUI OYHJIAMEHTOB MAIIIMH C UMITYJbCHBIMHA HAI'PY3KAMMU!

1. AMIIIMTYly BepTHKAIBHBIX KoyieOaHui (yHIaMeHTa NpU LEHTPAILHON YCTaHOBKE MAIIUHBI d;, M, CIEIyeT
OTIpeessITh 1o Gopmye

(1+e)d,

=z 1
(1+167&,)4,m M

a,

r7ie € - KO3(QQUIMEHT BOCCTAaHOBIICHHSI CKOPOCTH YAapa, 3HaUYeHNEe KOTOPOTO CJIEAYET IPUHUMATH 110 YKa3aHUAM
COOTBETCTBYIOIIUX PA3/IENO0B;
J; - uMITysIbC BepTHKaNbHON critbl, KH-c(Tc-c), onpenesnsieMbli o yKa3aHUsIM COOTBETCTBYIOIINX Pa3/ieioB;
m, A; - TO Xe, 94T0 B (hopMyJiaX 00s3aTeILHOTO MPUIIOKEHHUS 1.
2. AMIIIMTYZy BEpTHKAJIBHBIX KONeOaHWH (yHZAMEHTa C YYETOM BpAIICHUS OTHOCHTEIHHO TOPH30HTAIBHOMN
ocu, NMepIEeHANKYIISIPHON IIJIOCKOCTH KoJie0aHuii, ay, M, CIIeTyeT ONpeelsaTh 1o Gopmyite

— /
a,=a,*a,, 2
B KOTOPOIi &, onpezensercs o gopmyse (1) HACTOAIIEro IpUIOKeHHs, a & - 110 hopMmyre
/I —
a Z_a(plfa (3)

rae |y - paccTosiHre OT BepTUKANBHON OCH (DyHIaMEHTA 10 Kpasi BEpXHEH IpaHy B HANPABIICHUH JICHCTBHSI HMITYJIbCA,
M;
a, - aMIIuTyaa (yroi moBOpoTa), paj, BpallaTeNbHEIX KoneOaHuil (yHIaMEHTa OTHOCHTENIEHO TOPH30HTAIIBHOM
OCH, TICPIICHIUKY/ISIPHOM TUIOCKOCTH KojiebaHui, onpeessiemMast mo GopmyJie
1+e)J,

Y (+167¢,)4,0,,

a

(4)

371€Ch J,, - MMITYJIEC MOMEHTA CHJI OTHOCHTENILHO FOPM3OHTANIBHOM 0CH (DyHJaMeHTa, epIeHJUKYIAPHON IJI0CKOCTH
konebannii, KH-c-M(Tc-c-M), ompenensieMblil IO yKa3aHUSIM COOTBETCTBYIOIINX Pa3IelioB;
Opo Ay - TO K€, U4TO B II. 5 0043aTENBHOTO MPUIIOKEHHS 1.
3. AMIIUTY/Bl TOPU30HTAILHOM COCTABIIAIOIIEH FOPU30OHTAIBHO-BPAILATENBHBIX KoNeOaHui QyHnaMeHnTa ap, g,
M, U BPalaTeNbHBIX dp ,, M, COOTBETCTBEHHO, OTHOCUTENILHO FOPU30HTANILHON M BEPTHKATIBHOM OCEH, NPOXOAAIIMX
yepe3 LEHTP TSDKECTH YCTAaHOBKH MEPIEHINKYIISIPHO TNIOCKOCTH KOJIeOaHHH, CIIeAyeT ONpeAeNsiTh 1o GopMyiaM

an~a; 5)

an,y=a ylmax (6)

rae h - paccTosiHUe OT MOAOLIBHI [0 BEPXHEH rpaHu GpyHAaMEHTa, M;
a, - aMIuMTyza (yroa rnoBopoTa), paji, BpallaTeNbHbIX Kone6aHuil GyHIaMeHTa OTHOCHTENBHO BEPTUKAIBHON
ocw, orpeziessieMast 1o popmyie

1+e€)J,
a, =
1+167£,)4,0,

U]

J,, - NIMITYJIbC MOMEHTA OTHOCHTEIIEHO BEPTUKATBHON OCH, MPOXOAAIIEH Yepe3 LEHTP TSKECTH YCTaHOBKH,
kH-c-M(Tc-c-M), ompenensemMslii 10 yKa3aHUSAM COOTBETCTBYIOIIUX Pa3/ieioB;



Ays Oy, lnax - TO %Ke, 4T0 B 11. 10 00513aTEIBHOTO IPUITOKEHHS 1.
ITPUJIOXEHUE 3
OO6s3aTenpHOE

PACYET KOJIEBAHUM ®YHJIAMEHTOB MAIIIAH HA CTYYAWHBIE JTUHAMUYECKHUE
HAI'PY3KH

1. AMIUIATYABI TOPU3OHTANBHBIX KONCOAHMH BEPXHEH TPaHM MACCHUBHBIX M CTEHYATHIX (PYHAaMEHTOB MAIIWH
(HanpuMep, MENbHHUI) &y, M, PACCUMTHIBAEMBIX Ha CIy4aifHble TMHAMHYECKHE HAarpy3KH, CleLyeT OIPEeAeATh 110
¢dopmyne

_ \/ﬂsiq [1+(h1/h2)p1][1+(ho /hz)pl]
om0l Ak

o oy 2 2
rae Sq - CIICKTpaJibHas MJIOTHOCTb CJIYYarnHOU HAI'py3KU, kH 'C(TC 'C), orpeacigemMas 1mno q)OpMyJ'Ie

@

o

’ 2 3 2
Sq :(amd) W 1 o d : @
V4 29
P
oo 2] v 1 ] @
A) e P
2
b =1-| 2| (4

A

X

ho - paccTosiHUE OT LIEHTpA TSHKECTH YCTAaHOBKH 10 OCH BpalieHus OapabaHa METbHULIBL, M;

m' - macca 3arpy3ku GapabaHa MenbHHIIBL, T(TC-¢2/M);

© - yIIIOBas YaCTOTA BpalleHus Gapabana, ¢

d - nuamerp Gapabana, M;

o - KO3 GULUEHT, 3aBUCSIIUN OT TUIA MAIINHBI (MEJBHULBI) U TPUHUMAEMBIH:

JUTSL CTep KHEBBIX MenbHuI o = 0,015;

JUIS OCTaNbHBIX TUITOB MenbHuUIl oo = 0,001;

g - yckopeHue cBoGoaHOro najenus, g = 9,81 m/c’.

O6o3nauenus f, m, hy, hy Ay, A1 - Te %e,uT0 U B popMynax mmn.5, 6 0013aTeIbHOTO MPUITOKEHHS 1.

2. AMIUIMTY[BI TOPH3OHTANBHBIX KONeOaHMi paMHBIX (YHIaMEHTOB MAIUIMH (HAIPUMEP, MENBHHUL) dh,, M,
paccUMTHIBAEMBIX Ha CITy4YaiHble TUHAMHYECKUE HATPY3KH, CIEAYET ONMpPeAeNsiTh 1Mo hopmyie

a, V,:ax+a,/,|b, (5)

rae lp - paccrosiHre OT LEHTpa TSHKECTH BEpXHEH YacTu (pyHIaMEHTA 10 OCH Hanboliee YAalIeHHOTO MOIIHITHAKA
MEJIbHUIIBL, M;

ay,a, - aMIUIUTYAbl COOTBETCTBEHHO TOPHM3OHTANbHEIX KoneOaHMi BepxHed uacTu QyHIaMeHTa, M, U
BpalaTeNbHBIX KOJEOAHUI OTHOCHUTENIbHO BEPTHUKAIBHOM OCH, MPOXOJSIICH dYepe3 LEHTP TIKECTH
BepxHel yacti QyHAaMeHTa, pajl, onpeaensemMble o GopMyiam

1 |7A,S

a, =— X'q ; (6)
SX 2§X
e @A S

a, =— |—— @
S, | 25,

Sy - onpenensercs no Gopmyiie (2) HaCTOSAIIETO MPUIIOKEHHS;
€ - PacCTOsSHME B IUIaHE OT LEHTpa TSDKECTH BepxHeil acTu yHAaMeHTa O cepeliHbI JUIMHEI OapabaHa M.
O6oszHauenusd Sy, Sy, A, Ay, éfx, é’ - T€ XK€, uTo U B hopmynax ni. 1-4 06g3aTeIbHOro NpUIIoKeHus 1.



[MTPUJIOXKEHUE 4
OO6s3aTenpHOE

PACYET KOJJEBAHUI MACCUBHBIX U CTEHUATBIX ®YHJIAMEHTOB MAIIIUH ITPU
KHWHEMATUYECKOM BO3BY X KIEHUHA

1. AMIIMTYZQy TOpPH30HTAJIBbHO-BpAaIlaTENbHBIX KOJEeOaHWH BepxHeH TpaHW (QyHIaMeHTa-TpHeMHHKA MpU
KMHEMaTHYeCKOM BO30y>K/I€HUN OT OHOTO (pyHIaMEHTa-HCTOYHHUKA CIEAYET ONPENENATh Mo (hopMyIie

[ ]2 2 2 ]2
Kin Dy + ( 1h9) 0, | +455 (@1 24)" |wy +(hy 1hy) By,

app = a 1)
he = @sx 2 2 2 2 ’
Ql +4§X(a)/ﬂx) Qz

2
2] @
rae ¢, =S;(x) —4Sy /1_ S, (X0);

X

Wy =S,(%) +S1(X,); 2
2
b, = Sy(x,) —4&7 f S, (%,);

X
v, =S, (%) +S3(X,);

Buauenust Si(x.), Sa(x.), Sa(x.), Sax.), mis x=1; 2 Beumcnsercs mo dopmyaam (20) - (23) obs3arenpHOTO
IpUIIOKEHUS | Ipu 3HAUYEHUSIX

A 5
X = X— =1 X, = X——1; ®3)
ﬂx X
1+ 4, a
x=th, =2 e B0 @
B ﬂ“x as,x

Pacuer cnenyet BBINMOIHATH JUIsl KaXKJ0TO U3 3HAYCHUI + X.

B dopmymax (1) - (4):

dsx - AMIUIMTYIa TOPU30HTAJBHBIX KOJIEOaHMH TOUYEK MOBEPXHOCTH IPYHTa B MECTE YCTAHOBKM (yHIaMEHTa-
NIPUEMHHKA OT TOPU3OHTANBHBIX KojieOaHWi (yHIaMeHTa HCTOYHHWKA, OmpenensieMas B COOTBETCTBHHU C
yKazaHusamH 1. 1.31;

@ (2)

a., —a
a = ¥4 s,z, (5)
Iinf

rie a%,, a®

sz - AMIUIMTYIbl BEPTHKAJIBHBIX KOJEOAHMH MOBEPXHOCTH TPyHTa B TOYKaX, COOTBETCTBYIOIINM
KpaiHUM TOYKaM CTOPOHBI (yHIaMeHTa-npueMHUKa i OT BEPTUKAIBHBIX KOJCOaHUI
(yHIaMeHTa HCTOYHHKA, OTIPE/IEIIIEMbIe B COOTBETCTBHH C yKa3zaHUsIMH 1. 1.31;
lint - pa3mMep CTOPOHBI MOJOIIBEI (yHIAMEHTA-NIPUEMHUKA, B HATPABJICHUH KOTOPOU paccMaTpUBAIOTCS
TOPU30HTANILHBIC KOJICOAHMS;
® - YIJIOBas 4acToTa KojicOaHuil (hyHIaMEHTa-HCTOYHHKA.
O6o3nauenus hy, hy, B, Q1, Q,, A, A, - Te ke, 4T0 B hopMynax 1.5 0043aTeNbHOT0 NPUIOKEHHs 1.
2. AMIUTUTYZy BEPTUKAIBHBIX KONeOaHU# (QyHIaMeHTa-IPUEMHHUKA C YYETOM BPAIICHUS NPH KHHEMATHIECKOM
BO30YKIICHIH OT OJTHOTO (PYHAAMEHTA-UCTOYHUKA CIICAYET OMPEACIITh O (opMyIie

kin ki

a, =a, + aiki", (6)

1+48% (0l 2,)°
V- @i 2,)2] +482@14,)°

y
rie a, =a

(1)



2 2 2 2
ki _ Aiag, | @, +45 (0l 2) v,

; ®)
z 2 2 2 2
h, \Q2+4&2(wli,)20?
() (2
8, tas, .
31€ch A, = 9)

Az, ls - 0003HAUCHUS Te Ke, YTO B 1. 9 0053aTEIHHOTO IPUIIOKEHUS 1.
I[Mpu pacdere KomebaHnit (yHIAMEHTA-IPUEMHAKA OT KHHEMATHYECKOTO BO30YXKICHUS HECKOIBKUX

kin kin
(byH}laMeHTOB-HCTquHKOB CIICAYCT CYMMHUPOBATh 3HA4YCHUA ah 0 (I/IJ'II/I aV ), BBIUYUCIIIEMBIE COOTBETCTBEHHO IIO

hopmymnam (1) mmu (6) A7 KaXKAOTO HCTOYHHUKA KOJICOaHHH.
MMPUJIOXXEHME 5

CrpaBo4Hoe

OCHOBHBIE BYKBEHHBIE OBO3HAYEHMUA

Koy dunuenTsl HAJEKHOCTH U JTMHAMMYHOCTH

7% - TI0 Harpy3Ke;
Yo - YCIIOBUI paOOTHI, yYUTHIBAIOIINE XapaAKTEP TMHAMHUUECKHX Harpy30K M OTBETCTBEHHOCThH MAIIIUH;
Ye1 - YCIIOBHUI pabOTHI TPYHTOB OCHOBAHUS;

Yep = YCTIOBHH pabOTHI CBAHHEIX (yHIaMEHTOB;

Jes = YCIIOBHH pabOTHI BEYHOMEP3IIBIX TPYHTOB;

1 - JMHAMUYHOCTH;
M - IPONTOPIHUOHAIIBHOCTU (HpI/I OMpEACICHNU JTUHAMUYCCKUX Harpy301<).

IMapameTpsbl KoJeOaHU

a - aMIUTUTYy1a KonebaHuii pyHIaMeHTa;
a, - IPENICIBHO JIOMyCTUMasl aMILUTUTY/ A KOJICOaHU;
as - AMIUIATY 1A KOJIcOaHMIA TPYHTA,;
az, A, - COCTABJISIFOIIUC aAMIUTATY/IBI KOJICOAHU#, COOTBETCTBEHHO
a4 a, BEPTHKaIbHAs, TOPU3OHTAbHAS, BpallaTeIbHAsi OTHOCUTENBHO T'OPH30HTANIBHOIN U BEPTHKANBHOMN OCEl;
@ - YIJI0Bas YaCTOTa BBIHYKICHHBIX KOJICOAHHIA;
7y - 94aCTOTA BpalleHus, 00/MUH;
V- CKOPOCTh NaJarolInX YacTeu;
€ - K09 (HHUITUEHT BOCCTAHOBJICHHUS CKOPOCTH yIapa;

g - yckoperwue cBoGoaHoro magenus, §=9,81 m/c’.

XapakTepucTuku cucTeMbl PyHIAMEHT-TPYHT

C..C,, - ko3 punueHTs ynpyroro paBHOMEpPHOT0 U HEPABHOMEPHOTO
C,, C, cxaTus ¥ COBHIa COOTBETCTBEHHO;
K;, K, - K00 OHUIMEHTH )KECTKOCTH A1 €CTECTBEHHBIX OCHOBAHUIMA
K., K, COOTBETCTBEHHO IpH YIPYroM PaBHOMEPHOM 1 HEPABHOMEPHOM C)KaTHUH U C/IBUTE;
K red; K pured, - IPHBEZIEHHBIE KOI()OHUIIMEHTBI )KECTKOCTH JUIs CBAHBIX
Kyred Kyred  QyHZaMEHTOB COOTBETCTBEHHO IPU YIPYTOM PAaBHOMEPHOM H HEPABHOMEPHOM CIKATHH U CIIBUTE;
Az, Ax, - YTIIOBBIE YaCTOTHI COOTBETCTBEHHO ITPU BEPTUKAIBHBIX,
Ag Ay, TOPH30HTATBHBIX, BPAIIATENBHBIX OTHOCHTENBHO TOPU30HTAIBHON 1 BEPTUKANBHOM ocel hyHIaMeHTa;
A1 - TIaBHBIE COOCTBEHHBIE YaCTOTHI KonieOannii pyHnaMenTa;
m - Macca yCTaHOBKH ((pyHAaMEHTa ¢ MAIIMHON U TPYHTa Ha 00pe3axX M BBICTyNaxX pyHAAMEHTA);
Myeq - IPUBEJICHHAS Macca CBalHOTO (hyHIAMEHTA;
m, - Macca pocTBEpKa ¢ MaITHHOM;

m, - MacCa MnaJaroumux ‘{aCTeﬁ;
MOMCHT HWHCPUUHN MACCbhl YCTAHOBKHW COOTBCTCTBEHHO Ha €CTCCTBEHHOM OCHOBAHMU U Ha CBallHOM

9(0: ‘9(p,red -
OTHOCHUTCJIBHO OCH, HpOXOZ[f{IlICi;I 4yepe3 LCHTP TAKECTH YCTAHOBKH IICPICHIAUKYJISIPHO ILUIOCKOCTH

KOJICOaHUI;



- MOMEHT HMHEPIMH MacChl yCTAHOBKH COOTBETCTBEHHO Ha €CTECTBEHHOM OCHOBAaHMH M Ha CBAWHOM
OTHOCUTENBHO OCH, NMPOXOAAIISH 4Yepe3 LEHTP TSDKECTH IIOJOIIBHL (YHOAMEHTa NEpIEeHIUKYISPHO
IUIOCKOCTH KOJIEOAHUIH;
0, - MOMEHT WHEPLMHM MACChl yCTAHOBKH OTHOCHTEJILHO BEPTUKAIBLHON OCH, NPOXOJALICH Yepe3 LieHTp
TSDKECTH YCTaHOBKH;
&.608pEy - OTHOCHTENBHOE  JIEMN(HPOBAHHME COOTBETCTBEHHO IIPH BEPTUKANBHBIX, TOPHU3OHTAIbHBIX MU
BpalIaTeNbHBIX KOJIEOaHUSIX OTHOCHTEIHHO TOPU30HTAIBHON U BEPTUKAIBHOI OceH;
@ - MOZlyJIb 3aTyXaHUs.

0@) H(po; red

XapakTepuCTHKH MaTepHAJIOB

R - pacdyeTHOE CONMPOTHBIIEHNE TPyHTa OCHOBAHMS;
R, - TabnryHOE pacyeTHOE CONPOTUBIICHNE TPYHTA OCHOBAHHMS;
E - Momyns nedopmanyu rpyHTa;
Cp - YIETIbHOE YIPYTO€ CONPOTHBIIEHNE HAa GOKOBOM MOBEPXHOCTH  CBai;
Ey, - Monysp yripyroctu Marepuana QyHIaMeHTa;
E\, Er - MOIyJb yIPYTOCTH, COOTBETCTBEHHO, I€PEBIHHOM M PE3MHOBOM ITPOKIIAIKH.

Harpysku

P - CpenHee CTaTHYECKOEe AaBJICHHE 1101 TIOAOMBOH (GyHIaMeHTa;
Fn - HOpMaTHBHOE 3HaUCHNE TUHAMHYECKOH Harpy3KH;
Fq4 - pacueTHOE 3HAaUEHNE TMHAMUYECKON HArpy3Ky;

M - pacdyeTHOe 3HaUE€HHE BO3MYIIAIOIEr0 MOMEHTA;

Mi,c - HOpMAaTHBHOE 3HAYEHNE MOMEHTA KOPOTKOTO 3aMBIKaHHS;
Gij - Bec BpaIaIOIMXCs YacTeid;
G - Bec yCTaHOBKH;
J;, Jp Jy - UMIYIBC COOTBETCTBEHHO BEPTHUKATBHOM CHIIBI U MOMEHTa OTHOCHTENHHO TOPHU3OHTalbHOH M
BEpPTUKAJILHOH Oceil;
Eq - sHEprus yaapa;
Sy - CTeKTpabHas MIOTHOCTh CIIy4aiHOH Harpy3Ku.

FEOMeTpnqecxne XApaKTEePUCTUKH

A - nnomans noAouBel GyHIaMEHTa;
ly, 1, - MOMEHTHl MHEpUMH HOJOWBH (QYHZAMEHTa, COOTBETCTBCHHO OTHOCHTEIBHO TOPH3OHTAaJIbHON OCH,
MEePICHUKYSIPHOW TJIOCKOCTH KOJeOaHUH, W BEPTHKANBHOH OCH, MPOXOASAIINX Yepe3 HECHTP TSKECTH
MOJIOIBHI (DYH/IaMEHTa;
| - amuHa dyHmaMenTa; riTyOHHA TOTPY)KEHUS CBaU B TPYHT;
l, - cBOOOIHAA UIMHA CBau;
d - AuaMeTp WITH MEHBIIHIA pa3Mep CTOPOHBI MOMIEPEYHOTO CCUCHHUSI CBAN;
U - IEPUMETP TOTIEPEYHOTO CCUCHHSI CBAN;
h - BeIcOTa yHIAMEHTE,;
hy, h, - paccTosiHEs OT 06MIETO IEHTPa TSDKECTH YCTAHOBKH COOTBETCTBEHHO 10 BEpXHel rpanu (yHIaMeHTa H 10
MTOTOMIBEI (DyHJAMEHTA,;
I - paccTossHUS MeXTy QyHIaMEHTaMHU, MEXIY CBasIMU;
€ - DKCLICHTPUCUTET IIPUIOKEHUS HAIPy3KH.

COJAEPXAHUE

1. OO1IHE MOJIOKCHHUS.
VcxomHbie JaHHBIC IS MPOCKTUPOBaHKS ()YHIAMECHTOB
OO6mue TpeOoBaHUs K MPOCKTUPOBAHMIO (DYHIAMCHTOB
OO0mue ykazaHus 10 pacyeTy OCHOBaHUH U ()yHIaMEHTOB
OCcOoOCHHOCTH IPOCKTHPOBAHUS CBaHBIX (DYHIAMEHTOB
Oco0OCHHOCTH TIPOCKTHPOBaHUS (PYHIaMEHTOB MAIIMH HA BEUHOMEP3IIBIX TPYHTAX
2. ®yHAaMEHTHI MAIIMH C BPAIIAIOIIAMUCS YaCTSIMU.
3. ®yHnaMeHTHI MaIlIMH C KPUBOIIHUITHO-IIIATYHHBIMA MEXaHI3MaMHU.
4. ®yHOaMeHTHI Ky3HEUYHBIX MOJIOTOB.
5. dyHpaMeHThl JOPMOBOYHBIX MAIIKMH JIUTEHHOTO MPOU3BOJICTBA.
6.OyHIamMeHTbl HOPMOBOYHBIX MAIIUH JJIsl TPOM3BOJICTBA COOPHOTO XKeje300eToHa.
7. dyHAaMEeHTBI 000PYI0BaHHSI KOIIPOBBIX OOMHBIX TLIOLIAJIOK.



8. dyHAaMEHTBI IPOOUIIOK.

9. CDyHI[aMeHT])l MCJIbHUYHBIX YCTAHOBOK.

10. dynaaMeHThI IPECCOB.

11. ®yHIaMeHTHI TPOKaTHOTO 000PYIOBaHUSI.

12. dyHaaMeHThl METAJUIOPEXKYIUX CTAHKOB.

13. ®yHnamMeHThl BpalAIOIIUXCs TEYEH.

[Mpunoxenne 1. Obsa3amenvroe. Pacyer xonebanui (yHAaMEHTOB MAIINH C TIEPHOINIECKIMH HATpy3KaMH

[Mpunoxenne 2. Obsazamenvhoe. Pacuer xonebanuii pyHAaMEHTOB MAIIHH C UMITYJILCHBIMHU Harpy3KamMu

[punoxenne 3. Ob6:azamenvroe. Pacduer komebaHwil (QyHZaMEHTOB MAIlMH Ha CIydailHble TUHAMHYECCKHE
Harpy3ku

punoxenne 4. Obasamenvroe. Pacuer komebGaHWIT MAacCCHBHBIX H CTCHYATHIX (YHAaMEHTOB MAIIMH MpU
KHUHCMAaTHYCCKOM B036y)KI[eHI/II/I

[punoxxenue 5. Cnpasoynoe. OcHOBHbIE OyKBEHHBIE 0003HAYEHHS.



