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[IPEJMCJIOBUE

3a mocnenHHe TPHAUATH JIET IPOM30LLENT 3HAYMTENbHBIA TEXHHYECKHH
Iporpecc B 06IacTH NMPOEKTHPOBaHUS HKECTKOH apMMPOBKH BEPTHKAIBHBIX
CTBOJIOB IUAXT ¥ pyIHWUKOB. PazpaoTaHbl U BHeApPEeHs! HOBbIE KOHCTPYKTHB-
Hple pewieHusA. OcoOble ycnexd TOCTHCHYThI B OGNAacTH pacyeTra apMHPOBKH.
OTeyeCTBEHHRIMM YYEHBIMHM BIIEpBble pa3paGoTaHa TeOpUs OMHAMMYECKMX
MPOLECCOB B CHCTeME ~KECTKasA apMMPOBKA — OBHIKYLIUHCA NMOMbEMHBIH
cocynm’”.

OtpacneBas pa306ILEHHOCTh KOHCTPYKTOPCKHX paspaGoTOK, OTOpBaH-
HOCTb MX OT TeOpMM pacyeTa apMHMpPOBKH M, CaMOe IJ1aBHOe, OTCYICTBHE
0011eCO103HOr0 HOPMATHBHOIO JOKYMEHTa II0 IIPOEKTHPOBAHHIO, COZLEpiKa-
Iero peKOMEHJAMM 10 pacyeTy, KOHCTPYMpPOBAHMIO M MOHTAXY KECTKOMH
ADMHUPOBKH, CHCPXMBAIOT JATbHEHIIMH TeXHMYeCKMH NpOrpecc MpPOEKTHBIX
peleHHH. YKa3aHHbIE HEHOCTATKH MOTYT GbITh IMKBHAMPOBaHbI TPH HAJTHYMH
MEXOTpPacIeBOro HOPMAaTUBHOTO JOKYMEHT4. B OTAENbHBIX OTPAC/IAX rOpHO-
noGpIBarolIEHd NMPOMBIIUIEHHOCTH TaKHe HOPMATHBHBIE JOKYMEHTbI CYHIECT-
ByioT. Oco6oe MecTO IO 3HAUMMOCTH 3aHMMaeT "MeToauKa pacyera eCTKHX
a3DMHUpPOBOK BepTHKAIBHBIX CTBONMOB Iuaxr’” (1983 r.), paspaGoTaHHas BO
Bcecoro3HOM HayuHO-HCCIENOBATENHCKOM UHCTUTYTE FOPHON MEXAHMKH HM.
M.M. ®epoposBa MunucTepcTBa yrosibHOK npompinvienHocty CCCP.

C BBegeHHeM B AeiictBHe B 1982 r. 0611€cOK3HbIX HOPM IPOEKTHPOBA-
HHA TO/I3¢MHBIX rOpHbIX Bbipaborok CHull 11-94-80 nossusnace BO3MOXHOCTH
paspabOTKH MEeXOTpPacIeBOro HOPMATUBHOIO [OKYMEHT4 IO NPOEKTHPOBA-
HHIO XKECTKOH apMMpOBKH. B coorsercrBum c [Inanom nepecmorpa meiicreyio-
X M pa3paboTKH HOBBIX HOPMATHUBHBIX JOKYMEHTOB H roCyJapCTBEHHBIX
CTaHAAPTOB MO NMPOEKTHPOBAHHI0 M CTPOMTENHCTBY Ha 1985 r., yTBEpXKHEH-
#eM [locranosnenmem I'occrposs CCCP ot 10 pexabpsa 1984 r., 6vu10 nopy-
YeHO INpe[CTaBUTENIAM BY30B, HayyHO-HCCIE[OBATeNIbCKUX M NPOEK THBIX HHC-
THTYTOB YeThIpeX OTpaciied ropHoAOGhLIBAIOLUEH MPOMBILUIEHHOCTH (Bemy-
WasA OpraHM3anys — MOCKOBCKHil FOpHBIH MHCTHTYT) pa3paGoraTb MocoGue
0 MPOEKTHPOBAHMIO H MOHTAXY )XECTKOH apMHPOBKHU BEPTHKAIBHBIX CTBO-
noB waxT ¥ pyauuxoB (k CHull 11-94-80) .

B moproroBke OTHENbHBIX pa3fenioB NpunHMMand yuactue: WU.B. Bakna-
goB, B.H. Bopucos, H.I' Kpynmu< — MOCKOBCKHA ropHbii HHCTHTYT,
rocypapciBenHpti komurer CCCP no HapomHomy oGpasoBaHuio (pa3mernbl
1,2, 3); HI. lapkynr, A.A. Xpamos, HU. Iumauroscxuit — JoHeuxuit
NOMMTEXHHYECKHA MHCTHTYT, MMHUCTECTBO BBICIUETO M CpPERHErO ClelHaIb-
Horo o6pazoBamna YCCP (2, 3); B.M. Osopuuxos, B.K. Kypunesko,
AH. Conomenues, A.Il Berpos, B.M. Knapos, I1.1. Masponu, B.M. [Tacio-
13, f1.B. UnpxoB — BHUUI'M um. depmoposa, Munyrienpom CCCP (2,
3, 4); WTI. Kockos, .M. fAiropxud, A.H.Jlanko, TI.0. Becrdanp —
BHUMOMIIC, Munyrnenpom CCCP (2,4); I'.C. [lunbkosckuit, C.A. Pemgop—
Irenporunpoiraxt, Munyrmenpom CCCP (1, 2, 4); 10.5. My — Lentpo-
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munpowaxt, Munyrnenpom CCCP (1, 2); W.T. Topemipesr — ¥xrunpo-
maxr, Munyrmenpom CCCP (1, 2); B.T. Canponor, B.II. Poixor — JIoH-
THIpOOprinaxTcTpol, Munyrnenpom CCCP (4); ITA. Mpumax, K.IT. Ton-
wit - KpusGaccnpoexr, Munvepmer CCCP (1, 2); A.E. I'aspyuxuii,
I'M. Myummcxnit — HATPY, Munvepmer CCCP (4); A.IL Hexmiopos,
M.I0. MupoHoB — I'unmpousermer, Munusermer CCCP (1, 2); 10.II. Onbxo-
BuKoB; A.J. Apyuss — YPOBHUUL, MurynmoGperuit CCCP (1,2).

Bonpiryro  nomows B noproroBke paGoTsr okasamk CA. Qepop,
O®.N. Aromcun, A J. Hexnionos.

Co BCeMHM 3aMeYAHHUAMHU IO YIIYYILEHMIO COAEPXKAHMsL HACTOMIUEro M3[a-
HHA ¥ 32 KOHCYNBTAIMAMM NO €ro MCIONp30BAHMI0 IPOCHM O6palaThes 1o
ampecy: 117049, Mocksa, JlenuHckuit mpociexT, 6, MOCKOBCKHH rOpHsii
HHCTHTYT.



1. OBUIME NOJIOKEHWSA

1.1. Moco6ue mpemHasHayeHO MIA PYKOBOICIBA NIPH IIPOEKTHPOBAHMH,
H3rOTOBJIEHHH, MOHTa)e, PEKOHCTPYKUHMH M 3KCIUIyaTallMy >KECTKHMX apMH-
POBOK BepPTHKAIbHBIX CTBOJIOB LUAXT M PYIHHMKOB

HE3aBUCHMO OT Marepuasna, KOHCTPYKUHH ¥ B3aUMHOTO PacHooXeHUud
37EMEHTOB APMUPOBKH;

IUIA CKHIOB, KJIeTeH, CKHIIO-KJIETEd U MX MPOTHBOBECOB C KECTKHMH H
YNPYTHMH HarpaBJlgiolHMH ;

B YrOJbHOH, TOPHO-PYHAHOR, FOPHO-XMMMUECKOH M OpYTHX ropHOI06bI-
BaOWHAX OTPACIIAX TPOMBIUDICHHOCTH .

1.2. Moco6ue BKIOUAET ClERYyIOUHE PEKOMEHAAUNMM O KOHCTPYMpOBa-
HHIO, PAacyeTy, MOHTaXY M IKCIUIyaTallHH >KECTKOH apMMpOBKH BEpTHKAIIb-
HbIX UWRXTHBIX CTBOJIOB CIELMaNIbHOH KOHCTPYKIIMH, HE HMCIOI].leﬁ IPAMBIX
KOHCTPYKTHBHBIX M PpAaCYeTHpIX AHAIOrOB CpeM J[PYIUX CTPOMUTENIbHBIX
KOHCTPYKIIHIA :

BbI6OP MaTepUaIoB, NpoduIei 1 KOHCTPYKUMH 3/IEMEHTOB, CXEMbl apMHU-
POBKH, HaNPaBJIAIOWHNX YCTPOHCTB MOAbEMHBIX COCYIOB;

ollpefeNIeHHe Harpy3oK;

pacueT ceueHui 3/1€eMEHTOB (IPOBOIHHMKOB M PacCTpesiOB) H LAra apMH-
POBKH;

NIpOU3BOACTBO paboT NIpH apMUPOBaHHUM CTBOJIOB;

KOHTPOJIb Ka¥eCTBa paloT X SKCIUTYaTaMOHHOTO COCTOSHUA apMHMPOBKH.,

1.3. ApMHpPOBKA CIYXMT 1A OGECIeUeHUs HATpPaBIIEHHOrO IBHXXEHHS
TNOIBEMHBIX COCYAOB IIpH 3aJaHHBIX pexKumax paGoTsi MOSbEeMHOR yCTaHOBKH
B TeyeHue BCEro CPOKa 3KCIUTyaTallMH CTBOJNA.

KOHCTPYKTHBHO >KeCTKasi apMMPOBKa IPEICTABIAET COGOR MpPOCTPAHCT-
BEHHYI0 CTEpXXHEBYI0 CHCTEMY, COCTOSINYI0 H3 TIOpPHM3OHTANBHBIX Galok
(paccTpesioB) ¥ 33aKpEIUICHHBIX HA HMX BEPTHMKANbHO PACHOJIOKEHHBIX MpPO-
BOIHMKOB.

Paccrpesl, 1€xaiude B OHOR rOPU3OHTANIBHON TUIOCKOCTH M COMPSIKEH-
Hble MexOy cOGOM M ¢ Kpellblo CTBONA, 0GpasyioT sapyc. IInockocTu apycos
OTCTOAT APYT OT APYTa MO BEPTHKAIM Ha ONpeJeNeHHOM pacCTOSAHMM (1uar
apmupoBku). ITpOBONHMKH, TMO KOTOPbIM BEPTHKAIBHO NEPEMEIUAITCA
MObEMHpIE COCYHbl, — 3TO HeNpepbIBHbIE IUIETH, COCTOALIHE K3 OTMENBHBIX
3BEHBEB, COETUHEHHBIX MEXAY COOOM.

[TpoBOOHUKH, PACTIONIOKEHHbIE HAa OHOM PAacCTpelie M CKpeIUIeHHbIe Ha
Apyce KOHCTPYKTHBHO OGILMM y3/I0M, Ha3BIBAIOTCA NapHBIMA.

1.4. KOHCTpyKIMA apMHPOBKH, a TAKIXKE CXEMBbI IPYCOB NOJIKHBI BHIOH-
PATBCA MCXOJA U3 obecneyeHns HANEXHOH 1 Ge30macHON paGoThi MOAbEMHBIX
YCTaHOBOK Ha B€Cb CPOK C1y>Gbl, MMHMMAJIPHOrO pacxofia MeTajUla H Hau-
MEHBLLETO 23pOAUHAMUYECKOTO CONPOTHBIIEHHS CTBOMA. JIEMEHTBI aPMHPOB-
KM M Y3l COeIMHEHMA MOJKHBI OBITh MaKCUMATBHO YHHQHIMPOBAHDI,
PEMOHTONIPUIOLHBI, @ TaKxke HEeOGXOAMMO IpesyCMOTPETh BO3MOXHOCTH



UEHTPAIH30BAHHOTO IOTOYHOTO MX M3rOTOBJIEHHS H KpYMHOGIIOYHOTO MOHTa-
A ¢ MUHHMAJTBHBIMM TPY/E033aTpaTaMH.

1.5. TIpH NpOEKTHPOBaHWM aPMMPOBKY CIE/YeT MpeAyCMATPKBAThH Crie-
UHabHele MCPONPUATHA MO 33IMTe METAUIOKOHCTPYKUHH OT KOPpO3uH,
B KOHKPETHBIX YCIOBHAX MONB3YACh PEKOMEHOAIMAMY OTPaCIeBBIX HAYUHO-
HCCIIeI0BATENIbCKHX HHCTHTYTOB.

1.6. HeoGxomumOCTh NpOEKTHPOBAHMA XXECTKOH ApPMHPOBKH JOJIXKHI
6HTh OGOCHOBaH2 rOPHO-TEXHHYECKHMHM YCIIOBHAMHM M Pe3yJIbIaTaMH TEXHH:
KO-)KOHOMHMUYECKOrO CpaBHEHHs BapHAHTOB ApPMHPOBKH C XXECTKHMHM H Ki
HATHBIMH TIPOBOJHUKAMM ITyTeM COINOCTABIIEHHA KAMHTATBHBIX 3aTPaT H IKCH
JIYaTaUUOHHBIX PAcXOROB. [IpU 3TOM cieflyeT Y4MTHIBAaTh B 9KCILTYaTAIMOK
HbIX PACXOfax CTOMMOCTb 3/IEKTPOSHEPTMH Ha NepemBHiKeHMe BO3IyXa 1o
CTBONY, B KANUTANBHbIX — CTOMMOCTh IIPOXOOKH CTBOJIOB C yYeTOM HX Heob
XOOMMBIX [HAMETPOB IIpH apPMHMPOBKE C KECTKMMHM M KAHATHBLIMM TIPOBOR
HUKAMHA,

1.7. TlepcmexTHBHbIE TeXHHYECKHE PEIUEHHA MO ECTKOH apMMpOBKE,
fpHBeleHHbIE aiee, U LpYyrHe Cle[yeT NPUHMMATh IOCTIe HX ONBITHO-IIPO
MBIUUIEHHOH IPOBEPKH.

1.8. Bce Boamoxupie uamenenua 'OCTos, CHull, npaBun GesonacHoc
TH ¥ OpYTMX HOPMATHBHBIX HOKYMEHTOB HO/KHBI YUHTHIBATHCA TPU NONB30
BaHWH HACTOAILMM NOcoGHeM.

1.9. OcHopHbie OyKBeHHbie Q003HAYCHUR BETMYMH, MPHHATHIX B 1OCH
64H, puBeIEHDI B NPHIL. 9.

2. PEKOMEHJAIIMM ¥ TPEBOBAHMSA
K KOHCTPYKIIMM APMHPOBKH

MATEPHANBI M TMPOOHUIIH IJIEMEHTOB APMHPOBKH

2.1. Tipu BHIGOpe MATEepUANOB IUisi MITOTOBICHMA KOHCTPYKLMM apmk
POBKH CII€YET YUHTHIBATD:

o6GecneueHne HeOOGXOMMMOH KECTKOCTH, NPOYHOCTH M HONTOBEYHOCTH &
9JIEMEHTOB NIpH HAHMEHDBUMX KAaMHTATbHBIX 3aTPaTax;

TapaHTHPOBAHHBIE TEXHOMIOTHYECKHE YCIIOBHA U3TOTORIEHUA — CBapHBat
MOCTh MpPH MMHHMATBHOM Ppa3syTPOUHEHMM H CHHXKEHMH MEXaHHYe CKHI
CBOJMCIB;

ofiecrieueHne KOPPO3MOHHON CTOAKOCTH B ar PECCHBHBIX Cpefiax.

2.2. [inA M3rOTOBJIEHHA MEMEHTOB apMHPOBKH MOTYT GpiTh MCIOMbBN-
BaHpl CAENyIOWMe MATEPHaNbI: CTalb (V1A NPOBOJHUKOB ¥ PAacCTpeNos)
nepeBO (B OCHOBHOM [jIsl TIDOBOJHMKOB), XeNe306eToH H Tpy6GoGeTor (a
paccrpenos ofTexaemoro nmpoduns). CTanp OOMKHA TIPHMEHATHCA B BUN
TOHKOCTEHHBIX Tpodmiei (6aqKH HBYTaBPOBBIE, IUBEILIEPDI, CTa/lb YI7IOBAS
npodHIM 3aMKHYTBIE — KOpOGYATbIe M IUIMIITHYECKHE), H3rOTOBIAEMH
IIPOKATOM, TIPOGUITHPOBARNEM WM CBApPKOM.

2.3. Crany, npuMeHseMble NIA KOHCTPYKUMM apMHPOBKH, HOIDIGE
HMeTb TapaHTHPOBAHHBIE NpeJeNsl NPOYHOCTH ¥ TEKYYeCTH, OTHOCHTEbHI
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YIUIHHEHHEe M YOapHYlo BA3KOCTb, YAOBJIETBODATh TPeGOBAHAAM COOTBETICT-
ByrouX I'OCTOB H TEXHHYECKHUX YCIIOBHH.

YcnoBMs NOCTaBKH CTATIH 1A CBAPHBIX KOHCTPYKIMH HeOOXOOHMO yKa-
3bIBaTh Ha paBoOuKX YepTexnax ¥ B JOKYMEHTALMHM 11O 3aKa3y.

Mapka cTaiin B KaX[OM KOHKDETHOM Cllyyae BhIOHpaeTcAd Ha OCHOBaHUM
HAHHBIX TEXHUKO-IKOHOMUUECKUX PACYSTOB.

Paccrpensi, NPOBOMHUKY M APYTHe HECYLIHE TEMEHTHI aPMHPOBKH Clle-
AyeT H3TOTABJINBATh:

TIpY OTCYTCTBHH arpecCHBHOH Cpejipl — M3 YITIEPOOMCTOH MOMYCHOKOM-
HOM MJIM CNOKOMHOM CTATM OGBIKHOBEHHOro KavecTBa mapoxk BCrt 3I'mcs,
BCr 3cnS mo 'OCT 380 — 71%;

IOpH ee HATWUMH — M3 HHU3KONErupOBaHHOW cranmm mapox 0912C1,
10r2C1, 10XCHA win 15XCHI mo T'OCT 19281-73* u I'OCT 19282-73*
H ApYTHX, oGIanaomx NOBBILIEHHBIMY MEXaHHYECKHMH CBOHCTBAMH M KOD-
PO3UOHHOH CTOHKOCTBIO.

HeoTBercrBenible 71eMEHTBI 2DMUPOBKH CTBOJIA (OTpajkaeHHUsA, HACTHITBI,
AECTHMIIbL, IIOWAKM U [pYTHe He Hecyuwie 3MeMeHThI) — M3 CLAIM MapokK
BCt 3kn2 1 BC13nc2 no F'OCT 380-71*.

2.4. JlepeBsAHHbIE 3JIEMEHTh! APMHMPOBKH [IO/DKHBI H31OTaBIMBATLCA
H3 TBepHblX NOpOM, HAPEBECHHBI CIUIOLLMHBIMH MO0 kiecHbimd. IIpu 3tom
HEOGXOmMMO TpedycMaTpHBaTh 3aLUUTY HX OT YBIDKHEHUA, GHOIOBpExe-
BWi, KOppo3u# B coorneTcTBUM ¢ rnasamu CHull no npoexrtupoBanHio 3aim-
Thl CTPOMTENBHBIX KOHCTPYKUMH OT KOPPO3MA M BO3FOpaliMA ¥ IPOTUBONO-
%APHBIM HOPMaM NPOEKTHPOBAHUA 3[aHHA H COOPYIKEHHUA.

2.5. [Tpogwnu 1 pasmepn CEYeHMA NIEMEHTOB aDMHPOBKY HA3HAYAKTCA
TOJIBKO FIO pe3ysIbTaTam pacdeTa.

Haubonee nepcriexTHBHBI [UIA PACCIPETIOB M NPOBOAHHKOB ~— MPAMO-
YrONbHbIe 3AMKHYThIE HNpOQWIH, M3rOTOBJIAEMbIE TNPOQUIMPOBAHHEM M
(BADKOH; 1A HauboJiee YACTOrO TNPUMEHEHUs CJIeNyeT PeKOMeHHOBaTh
BapHBIE IMPOGIH U3 yrIIOBOH PABHOIOJOYHOH cTanH cedenuem 160 x 160 x
x 11 1 200 x 200 x 14. I[Ipy Maneix CKOPOCTAX MOMbEMA K KOHUEBBIX Harpys-
K4X TPeJNOUYTHTENBHO TIPMMEHATh 1A DPACCTPETIOB HBYTABPOBBIE GaKH
24 M mo TOCT 19425-74* 30 M u 36 Mo TY 14—-2-427--80, a npoBOSIHH-
KOB — jKeJle3HOmOopoxmsie penbest P43, PSO u P6S.

TonumHy cTeHOK mpodwreil CTabPHOTO NPOKATa MjIA PACCTPENIOB Heol-
XOMMMO NPUHUMATh HE MEHee 8 MM.

XapaKTepHCTHKH CEYEHMH pEKOMEHIYyeMbIX NpOGMIIEH TPUBEAEHbI B
1261. 3 ¥ 4 mpun. 1.

[TepcniexTuBHbIe TipodKIH NPOBOJHMKOB — TroOpAYeKaTaHsle OecCILIOBHbIE
katuGpoBaHHble TPYGBI, @ TAKXKE OTKPHITHIC THYTbiE M 3aMKHYTbIE THYTO-
¢BapHbIE NPOGWIH, H3rOTAB/IHBAEMbIE NMPOGWIHPOBAHHEM U3 JIMCTOBOM CTa-
m. Jlomyckaercs NMpUMEHATb Ij17 apMHUPOBKM CBapHble IPOBOJHMKH CIIe-

IMATIPHOTO TIPOUIS.
Ina paccipesioB, paGoTaiomux NpeMMYIUECTBEHHO HA PaCTAXEHHE-CXKa-

THe ¢ HeGOMBIMMHA 3IKCCUEHTPUCHTETAMH, MOXHO HCHIONB30BaTh TPY60GeTOH-
EbIe 3TIEMEHTHI, IpeNcTanpsisiouye coboi CTabHYI0 TPYOY € TOIUWIMHOM CTEeHOK
4 — 6 MM, 3aN0JIHEHHY 10 GETOHOM.



2.6. TlpAMOYTONBHEIE 3aMKHYThie NPOGWIN PACCTPEIOB UMEKOT HAWITYY
Me aspofuHaMiYecKue [MOKA3aTeNnd IpH OTHOUICHHH BBHICOTHI K IUHPHHE,
pasHoM 2,2 —3,0. CykeHue a3pogiHaMIue CKOTO COMPOTHBIICHHA JOCTUIaeT-
¢l IpUMEHEHNEM CIIeHATbHBIX 0GTeKaeMpIX Npoduiien WM yCTaHOBKOM pa3
JIMUHBIX OGTeKaTeNneH.

CXEMb! APMHPOBKH H KOMMYHMKAIIHH

2.7. TlonlepeuHoe ceYeHMe BEPTUKAIBHBIX CTBOIOB MOJXET GBITb KpYIoi
WIH MPAMOYTOJIBHOK (HOPMBI, YTO OGYCIIOBJIEHO IHMOpPOre0JIOrHUYeCKUMM, Iop
HO-TEXHHYECKUMH H JPYTHMH YCJIOBUAMH.

OcHoBHasa ¢popma MOMEPEYHOro CEYeHHs CTBOJIA, KaK IPaBWIO, KPYIJias
Ona pexoMeHIyeTcsl TpH  GOJIBIIOH IPOU3BOAMTENPHOCTH 1AXThI, 3HAUHTENH
HBIX IITyGHHE NOTbEMA H CPOKE CITyXObI.

CTBONIBI NPAMOYTOJIBHOIO CEYECHHS CJIEyeT NPOeKTHPOBATh B YCTOWUK
BBIX TIOpPOJ2X, a TaKke NPH MAIbIX IPOM3BOOMTEIbHOCTH, IIy6HuHe H CpOK:
CITyXOBI IIAXTHI.

Bri6op nonepeyHoOro ceueHUss He0oOGXOHUMO 0GOCHOBATD.

Pa3smepnl monepeyHOro ceueHMs CTBOJIOB ONpeNEeNAIOTCA, UICXOMA M3 pay
MelleH!sA B HeM OGOpY[IOBaHHA IIE€CTHHYHOTO OT/ENEHHs, IaXTHBIX KOMMY
Huxanui ¢ oGecrieyeHMeM HeoOxomumerx 3a3opoB. IlosmyueHHbIH nuamer)
CTBOJIa NPOBEPAETCA IO YCIOBHIO BEHTWIALMH. MHHMMAIBHBIA mHaMeTp
CTBOJIA ONpPEAENIACTCA B 3a8BHCHMOCTH OT OpPraHM3alMH €ro CTPOMTENIbCTBI.

2.8. [lo GYHKUMOHATPHOMY HA3HAYCHHMIO LIAXTHBIE CTBOJIBI B OCHOBHOM
paspendAwrcsa Ha INaBHBIe, BCIIOMOraTesibHbIe M BEHTWIAUMOHHBIE. [J1aBHb
CTBOJIBI MOTYT OBIThb CKMIIOBBIMH, CKHMIIO-KJIETEBBIMH; BCIIOMOTIATElbHBIE -
KJIeTEBBIMM, CKMIIO-KJIETeBBIMH; BEHTWIALMOHHEBIE 0GOPYIyIOTCA KIleTeBBIME
i 6anpeBbIMH IO BEMAMM.

2.9. [IpoexTHBIE 3a30PbI B CTBOJIE MEXAY NOIbEMHBIMH COCYHaMH, Pace
penaMH apMHMpPOBKH H Kpellblo CllefyeT NpUHKEMATh MO AONYCTUMbIM 3330paN
periaMeHTHpoBaHHbBIM “[IpaBHiIamMu 6e30MacHOCTH B YTOJIBHBIX M CIIAHLICBEA
uraxrax” u “EpMHBIMM NpaBWIaMK 6e30MacHOCTH Npy pa3paGoTKe pyOHBIR
HEpYOHBIX M POCCBHIITHBIX MeCTOPOXAEHHH MOA3eMHBIM CIOCOGOM”™ ¢ yYeToR
BO3MOXHOTO MCKPHBIIEHHSI OCH CTBOJIA, [IOMYCTHMOLO PafMaIbHOro OTKI(-
HEHMA KpElH CTBOJIA, O6LIero OTKIIOHEHMA OCeidl apMHMpOBKH M CTBOJIA (T
HPOEKTHOTO MOJIOXEHUA H IOMYCTUMOTO OTKIIOHEHUA Apyca apMUPOBKH. [Ipu
3TOM MHAHMMAIbHEIE NPOEKTHBHI 3a30p MeXEY rabapHramu NOXbEMHBE
COCYAIOB M KpEINbI0 CTBOJIOB, COOpPYX4eMbIX B HEMOApPaGOTaHHOM MACCHBE
PEKOMeHIyeTCss NpuHHMAaTh 250 MM npu rmy6une cTBona o 800 m 1 300 me
npu Gonpied rnyGuHe. A cTBONOB, NMpoHOeHHbIX B MOppaGaThiBacMoe
MacCHBe, 3TH BEJTHUMHBI JODKHBI ObITh YBEHYEHbI HA BEIHUMHY OXXKUJACMbM
HMCKPHBIIEHUH CTBOJIA, ONPEAENAEMBIX COITIACHO “MeToauuecKUM YKa3aHuiAR
MO pacyery OXMOAEMbIX MCKPHBIICHHWA BEPTMKAIBHBIX ILAXTHBIX CTBOJIOB”
paspaborannsiM BHUMU.

2.10. Tlpu pasmemeHuu 060pyBOBAHUA B CTBOJIE HEOOXOMMMO YUMTHIBAN
ceyomee:
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CTBONbI (KAaK IpaBWIO, KIETeBble) OGOPYHYyIOTCA JIECTHUUHBIMM OTe-
NEHMAMH ¥ B HUX IPOKNIadbIBAITCA KOMMYHHKAIHH (TpyO6onpoBopsl, Kabe-
TH) ;

) ‘MHHMMAITbHOE PacCTOsHIe MEX[LY COCETHUMM TPyGamu B CTBOJIE JOJDKHO
6bITh HE MeHee auaMeTpa ¢raHua;

Ha NPOTHBOBeECE NpeNyCMATpUBAETCA IUIOIANKA JIA Pa3sMELICHHA OBYX
YeNoBEK, OCMAaTPUBAMMX CTBOJ, 3 pacuera 0,3 M? Ha KXIOro, C ee MHHH-
MalnbHbIM pasmepom 0,7 M,

MUHUMAJIBHBIA 3330p MEXOY 3IeMEHTaMH aMODPTH3HPYILUKX YCTPOHCTB
TpH NepenogbeMe COCYIOB MHOTOKaHATHOTO MOMbeMa H ONOPHBIMH GanKamu
WK Kperbio TpHHEMaeTcst 60 MM, TaKOH e 3a30p OONYCKAeT(d MEeXIY 3TH-
MH 57IEMEHTaMH 4 COCETHUM COCYIIOM;

paccTosfiHMe OT YpPABHOBEIUMBAIOLIEr0 KaHATa HO DPAcCTpesioB M Kpenu
HAa3HAYAETCA C YUeTOM IUIMHBI OTBeCa KaHAaTa, ero KEeCTKOCTHBIX XapaKTepHc-
THK K pa3MepoB NeTin, Ho He meHee 600 mMm;

06eCITeyMBaOTCA HOpMaJIbHLIE YCIOBHA [JIA Pa3MELIEHHA MOXbEMHBIX
MAIlMH, HaNpaBJIAIOUMX KONPOBBIX UIKHBOB, 3aIPY30YHBIX H Pa3rpy304HBIX
YCTPOMCTB, arperaToB o6GMeHa BaroHETOK, CTALMOHAPHBIX NEPEKPBITHH ceye-
HUA CTBONA (IJIA ONHMPAaHUA NOMTbEMHBIX COCYJOB NpH HCIBITAHWM Napaino-
TOB, HABECKE X CMEHe KaHATOB, MepeNMaHlMpOBKEe KAaHATOB U Jp.) M OPYroro
CONpAraeMoro OGOpYHOBAHMA HA KOHCTPYKIMAX HAAMIAXTHRIX 3[IAHUA, B
NOJ3eMHBIX BIpabOTKaxX ¥ B CTBOJIE;

KaGenu U TpyGONpPOBOOBI pa3MeLLAloTCsa B 30HAX CTBOJIA, JOCTYNHbIX J1A
o6CnyXHBaHHA M PEMOHTA, a Takxe Haubosiee 3aIMIEHHBIX OT MeXaHHYecC-
KHX NOBpEXAEHUH MajaoLMMH NpeAMeTaMH IIDH pasrpyske, 3arpy3ke H
ABHKEHMH TOMbEMHBIX COCYHOB. CuoOBhle kaBeld paclojiaralrcs Ha pac-
crosaHuH He MeHee 500 MM oT cocynoB u 200 MM OT TpyGOIIpOBOIOB.

2.11. KOHCTpYKTHBHAs CXeMa APMHpPOBKH OIIpefdeNIseTCA pPacroioxe-
HueM IPOBOOHHKOB M PacCTPeNIOB B IIpefieiax Apyca M pa3MeIieHHeM fApyCcoB
no riy6uHe crBona (iuarom apMupoBKH) . KOHCTpYKTHBHYIO CXEMY clieflyeT
BRIGMpaTh C y4eTOM NapaMETPOB Mombema (rpy3ONOABbEMHOCTH, CKOpPOCTH
IBHXEHMA, BBHICOTHI FIOXbEMA) , UMCIIA NIOIbEMHBIX COCYHNOB U MX Pa3MepoB B
IIaHe, B3aMMHOrO DACHOJIOKEHHs NPOBOIHUKOB H NMOOBEMHBIX COCYMOB,
FOpPHO-TEXHWYECKHX YCIIOBMH 3I0KEHMA CTBOJIA, YMCIa OTpaGaTpIBaeMBIX
TOPHU3OHTOB M IPYTHX (HaKTOPOB.

2.12. IIpumeHseTcs crenyolice B3aWMHOe paclioiokKeHHe IIPOBOTHUKOB
(1, 2) u nompeMHbIX cocynoB (pHc. 1) : GloxoBoe omHOCTOpOHHEe (2) ; 106o-
Boe IByXcTopoHHee (6); BOKOBOe ABYXCTOpOHHee (B); YITIOBOE WIH JHATO-
HarpHOE (T) ; 106OBOE OGHOCTOpOHHEE (1) .

2.13. B kr1eTeBBIX CTBOJIAX NIPEIIIOUTHTENbHD] CICOYIOIUME CXEMBbI Paclo-
JNOXKEHHA TPOBOAHHKOB.

Tipn opHOropu3oHTHOH padoTe — 10GOBOE OBYXCTOpOHHEE (IO OOHOMY
¢ KaXpo# 1060BOA CTOPOHBI KJIETH) ; MHOIOTOPH30HTHOH — GOKOBOE IBYX-
CTOpOHHEE I KIleTeH IIMHOR Mo 4 M — 2 mpoBORHMKA (110 OHOMY C KaX-
po# BJIMHHOM CTOPOHEI), OJIMHOH Gonee 4 M — 3 Wi 4 mpoBoxHMKa (fiBa —
¢ OAHOW HJIMHHOM CTOPOHBI, OOMH — € APYTOM WIM IO ABa ¢ KaXION JUIMHHOK
CTOPOHBI) , @ TaKKe 1060BO€ OJHOCTOPOHHEE.
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Puc. 1. Cxempl B3aHMHOTO PACTIOIOKEHHS IPOBOAHHKOB H MOXBEMHBIX COCYAOB.

OOHOCTOpOHHEe PACIIONOXKEHHe [BYX PpeJIbCOBBIX IPOBOXHUKOB 1EIIECO-
06pa3sHO TIPUMEHATD MPH OXKMAAEMBIX CABHIaX MOMEPEYHBIX CEUEHHH, HAKIIO-
HaX M MCKPHBJICHMAX CTBOJIA, TIPH MAIIOHArPY>KEHHBIX KJIETEBLIX NObEMax
00 CKOPOCTBIO IBMOKeHHA 110 10 Mm/c.

JloniyckaeTcs KCIONH30BaTh JIOGOBhE MPOBORHWMKM MpPH [BYX M 6oiee
pabowrx ropu30HTaX, PH ITOM HA NIPOMEXYTOYHBIX TOPH30HTAX CTIEHyeT Mpe-
IyCMAaTpHBATH CHEIHANIhHBIC YCTPOCTBa, OGecneurBaomue Npoxoy kiety Ges
CHIDKEHHA CKOPOCTH.

2.14. B cKMIIOBBIX CTBOJIAX ClIeAyeT MPHMEHATh, KaK NPaBHIIO, ABYXCTO-
pOHHee GOKOBOe pPAaCHOJIOKEHME MPOBOMHHKOB, HO JIOMYCKAETCA M OHO:
CTOPOHHEE pAaclOJIOXEHHE OBYX PelbCOBBIX IPOBOIHHKOB, OCOGEHHO MpH
PEKOHCTPYKUMM [IeHCTBYIOLIUMX IOABbEMOB O6e3 [UTHTENbHOH OCTAHOBKH
crBona.

2.15. lllar apMUpOBKH CllefyeT NMPUHMMATD 1A JEPeBAHHbIX MPOBOIHH:
KOB OT 2 10 4 M; penbcoBrIX — 3,126; 4,168 u 6,252 M; Kopo6uaThIX OT 3
pgo 6 m. [IpuMeHeHHe YBENMHUEHHOIO LUAra apMHMpPOBKH 1€NecoOGpasHO Iipk
BBICOKOH X€CTKOCTH HECYIMX PACCTPENIOB K MPOBOHMKOB.

TIpy pa3HBIX MOAbEMHBIX YCTAHOBKAX B OJTHOM CTBOJIE, €CIIM ADMHPOBKI
MPEACTaBJIANT OFHY KOHCTPYKIMIO, IAr apMHMPOBKH OMNpenenserca ero M-
HHMATBHBIM 3HaYeHHEM OIHOH H3 YCTaHOBOK. EC/H OHM KOHCTDYKTHBHO Ht
06BbeIMHAIOTCA, KX ILATH MOTYT GRITh Pa3IIHUHBEIMH.

TlepcrieKTHBHO NpPUMEHEHME IBOSKONEPHOTMYECKOTO WIIH NepeMeHHOI!
1Iara ¢ HemepHomMyecKuM HaGopom IposeToB 10 rny6GuHe CTBONA.

2.16. Ha yuacrxkax MNOHHKEHHOH CKOpOCTHM Tompema (B KONpe M Ipe
NoAXoAe K TOPU3OHTY) INAT APMHUPOBKM MOXET GBITh TPHHAT GOJIbLIAM
WIN MEHBIIAM, YeM N0 CTBOITY.

2.17. OcHOBHbIMM HaNpPaBIICHUSMH COBEPLICHCTBOBAaHMA APMHPOBKNE
CTBOJIOB ABJIANOTCH HCIONL30BAHHE B KayeCTBE HECYIUMX FIEMEHTOB KOM
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COJIBHBIX, KOHCOJIBHO-PACIIOPHBIX M O6IIOYHBIX PACCTPENIOB, a Takxe Ge3paccr-
penbHas apmupoBka. [lepcnexTuBHAA KOHCTPYKIHA NOCHEqHeH — apMHPOB-
Ka C MPOBOJHHKAMH, YCTaHOBJICHHBIMM HEMOCPENCTBEHHO Ha KpeNu CTBONA
OpH OJHOCTOPDOHHEM MX pAacllOJIOKEHHM OTHOCUTENIBHO CcOCcyda, H
PONHKOBBIMHM HAIPABJIAIOUMMM, OXBAaThIBAIOWMMH NPOBOJHMKH M NpENsICT-
BYKIUMMH TFOPH30HTATbHBIM MEPEMELICHUAM COCYAa B J1000M HalpaBJicHUH.

[lepcnexTHBHOE HaNpdBJIeHHWE IOBBIMIEHHA PaGOTOCIOCOGHOCTH apMH-
poBkH - oGecleyeHHe IIOCTOSTHHOM >XECTKOCTH IPOBOJHHKA IO TIi1yOHHE
CTBOMIA, HATIPHMEDP, C IIOMOIUBI0 AONOTHATENBHOM BEPTHKANIbHOM fleMndHpY1o-
wed BETBH, ONMHpalolieicA HA Kpenb CTBOJIA M COEJMHEHHON C MPOBOJHHKOM
B CepeHHe MpoJIeTa MeXIy OTIOpaMH.

KOHCTPYKLIMH J3JIEMEHTOB U Y3Ji0B
PACCTPEJIbI

2.18. TIpogomnbHbIe OCH BCEX PACCTPENbHBIX GAJIOK Apyca HOKHBI JIeXKaTh
B OJJHOi FOPU3OHTATBHON IIOCKOCTH. B ciiyyae paznuuno# BbIcOTHI Mpoduiei
PACCTPENIOB ROMYCKAeTCA pa3MellleHe B OJHOM IUIOCKOCTH MX BEPXHUX WIH
HIDKHMX TOPH3OHTANBHBIX IpaHeid. KOHCTPYKLMHM COeMHEHMH pPacCTpeoB
Mexqay coBoil M KpeluleHMe NPOBOAHMKOB K PacCTpeniam JOJxHbI O6ecneuu-
BaTh MMHMMAIBHOE OCNabrieHue CeYeHHH HECYIUMX 3/IEMEHIOB, BO3MOXHOCTh
GBICTPOro MOHTAXA H JIEMOHTaXa, NOJATIIMBOCTD Ha Cly4al nedopmalum Kpe-
K CTBOJIa ¥ BO3MOXHOCTb PETYIMPOBAHHUA HX TIOJI0XKEHHs B FOPH30HTAILHOK
TIOCKOCTH.

2.19. KoHcTpykimn apMupoBKM B OOGBbEME 3aKasa JIOMDKHB! M3rOTaBIIM-
BaThCA TOJIBKO MOCNIE KOHTPOJIBHOM COOPKHM OBHOTrO sipyca KaKEOro THIIO-
pasmepa.

2.20. IIpx M3rOTOBIICHMH KOPOGYaTBIX PACCTPENOB JIONMYCKAETCHA CBApH-
BaHME B CTBIK MX COCTaBHBIX 3JIEMEHTOB (M3 YITIOBOH CTaliM, LIBEJIIEPOB)
TpH YCIIOBHH, YTO KAKOBIA M3 HUX He BYHeT MMeTh Gojlee O[IHOTO CThIKA MpH
PACCTOSTHMH MEKIY CTBIKaMHM CMEXHBIX 31€MEHTOB He menee 2 M. IIpu 3toM
CTEIK PACIOJIaTaeTCA B MeECTAX, AOCTYTHBIX AJIA BH3YaJIbHOTO OCMOTpA, M He
NPHMBIKAET K AUIEMEHTaM Y37OB KpemyieHHU.

2.21. B mecrax npHBapKkH 3JIeMEHTOB KOHCTPYKIMH KOpoBYyaTOro paccr-
pena (HAKIAgOK, KPOHIUTEWHOB M T.I.) CBapHble LIBBI, COSOMHAIOLINE ero
COCTaBHBIE YACTH H3 YITIOBOH CTalM WIH IIBEJINEPOB, OMKHbI GBITH 3awMine-
HbI 3aTIO[JIHLO C OCHOBHBIM CT&IBHBIM IEMEHTOM.

2.22. PexoMeHpmyeTcA COeOUHATDH [BYTaBpOBBIE, KOpuBuarsie WIH Tpy6-
yaTpie PaccTpenbl C MOMOLIBI0 MEMEHTOB M3 YITIOBOH CTANM WM CHeUMalib-
HbIX HaKJIAZIOK B 33aBHCHMMOCTM OT NapaMeTpOB I0beMa, CXEMbl aPMHPOBKH,
HATMIMA CBOGOTHOIO MecTa B CTBOJIE ¢ Y4eTOM TpeOyeMbiX 3a30pOB MEXTY
paccTpesioM M MOABEMHBIM COCYAOM M IPOM3BOJCTBEHHBIX BO3MOMCHOCTEH
34BO/Ia-H3rOTOBHTENA. YCTaHABNKBATh OOMH Ha mpyroi (’xoctpom™), a Tak-
Xe HeCHMMETDHUYHO KPENMTh KOHIbI PACCTPENIOB K ONODHBIM JMeMEHTaM
(omHO# rpaHbi0) He PEKOMEHMIYeTCH.
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2.23. PaccTpensl KOHCOJBHOro Turia (opMHapHbie win I1-oGpasHoit ¢op-
Mbl) CJIedyeT NpPHMEHATb BMECTO OGBIYHBIX XOPAANBHBIX PACCTPENOB, eCTM
YTOJl MeXHy OChbI0 MOCIeHHHX M HOPMAJIBI0 K KPEnM CTBONIA B MeCTe 3afen-
kH Opepbuuaer 50°. Tlpu 3TOM IyIst KOHCONBHBIX OJMHAPHBIX PACCTIpESIOB
PaCCTORHUE OT Kpemy CIBOJNA JO ONMOPHOH IVIOCKOCTH NMPOBOXHUKA HOMKHO
6riTh He Gonee 500 MM, a pyia I1-06pasHbIx —He 6osee 700 Mm.

2.24. Paccrpensl, MMeIOLIHE NTMHY, NPEBBHILIAIOLIYI0 OUaMETp CTBOJIA,
WIH TpeByoue AJis 3aBONKH UX KOHLIOB B KpeNb CTBOJIA 3HAYMTENIBHOTO YBeE-
nMyeHns rabapuToB JIYHOK, JOMKHbI BBITIOJIHATECA Pa3beMHBIMH C HEperynu-
PYEMBIMH WIH PErYITHPYEMBIMH CTHIKAMHU.

CoOoCHBI HEperynupyeMbifl CThIK KOPOGYAThIX M JBYTaBPOBBIX paccTpe-
NOB peKOMEHAYeTCs BbUIONHATD (UIAHLEBHIM C LEHTPUPYEMO#l pa3rpy3KoH
gonroB (puc. 2, 3, 6).

CTpiKOBaTh ABYTABPOBbIE PACCTPESIb] MOXKHO TaKXe C MOMOILUbIO LUBeN-
NEpHBIX, JIACTOBBIX WIM CNEHMATBHBIX KODPBITHBIX Npodwied ¥ rpymist 6on-
108 (pHC. 2, B).

CoocHbI perynupyemelii CTbIK NPUMEHAETCS B Clydyae BOBMOXHOIO
HCKPHBIIEHHS OCH CTBOJIA WIM FOPH3OHTANBHLIX Aedopmanuil kpenu. Perymu-
pyeMslil CTBIK KOPOOYaTbIX WIM TPYOUaThIX PACCTPEJIOB BBINOJIHATH TEJIECKO-
MMYECKHM C PETYJIMPOBKOR TONBKO B/I0NIb OCH paccTIpelia WIH IBOMHON
Peryn¥pOBKO# BMOJIb M NONEpeK OCH TMG0 NMPUMEHATh GOKOBBIE HAKIJIAIKH
¢ PeryJIMpoOBKOH BHONIb OCH paccrpena (puc. 2, T, o). Perymupyemsrii craix
[BYT2aBPOBBIX DPAacCTPENIOB BHHIONHATH C NOMONIBI0 HAKAAAOK AHATOTUYHO
HEpEryJIMpyEMOMY, HO C BBEJEHMEM B CTHIKOBBIX 3EMEHTaX OBAIbHBIX
otBepcTHit (puc. 2, ¢).

2.25. TouyHOCTb M3rOTOBJIEHHs DACCTPENIOB peNIAMEHTHpPYeTCH Cllefylo-
WHMH TpeGOBaHHAMM :

a) OTKJIOHEHHE HapYXHbIX pa3MepOB NONEpeYHOro CeyeHUs KOpoByaThix
PacCTpeNioOB OT HOMHMHAIBHBIX He [JO/DKHO IIPEBBILATH MO BBICOTE Npoduns
t 4 MM, O HMpHHE £ 2 MM.

B ciyyae HEMOCPEeNCTBEHHOTO MPUMBIKAHUA NMPOBOAHMKA K BEPTHKANb-
HOM CTEHKe pacCTpena OTIJIOHEHME MO LMpUHe NpOodWIs JOIKHO ObiTh He
Gonee * 1 Mm.

llpenenpHpie OTKIOHEHHA pPa3MepOB IIONEPEYHOTO CEYEHMsA PACCTPENIOB
POKATHOrO NMpPOGWIA MOJXHBI COOTBETCTBOBATh yKa3zaHHsamM B ['OCTax Ha
ITH IPOHIIH;

6) cMeleHMe BepHIMH IIPAMOYrONbHUKA OMOHOTO TOPUA OTHOCUTENBHO
IpYroro BClleICTBHE BHHTOOGPA3HOCTH paccTpena He AOMKHO MpPEeBHIMIATH
1 MM Ha 1 M IyIHHET;

B) ctpena obero nporuGa cBOGOOHO JIeXAIEro paccTpesia He JOJDKHA
fpeBBILATD | MM Ha | M [IHHbI B 6 MM 110 BCell ITHHe;

I) HEMIOCKOCTHOCTh, HEMAapalIeNbHOCT M HelepleHANUKYNAPHOCTh 1O
OTHOWIEHHIO K INpOGHIBHOK OCH paccTpena OMOPHBIX HOBEPXHOCTeH A
KpelsieHMA [APYyruX 37eMEeHTOB APMMUPOBKH HE [OMMNHBI MpeBhUUATH 1 MM B
moBoil TouKe, a A ¢UIaHUEBOTO CTBIKA — B 30He pPACHONOXeHUs GONTOB.

2.26. Kperutenue paccTpenoB K Kpenu CTBOJIa B 32aBUCHMOCTH OT CXeMbl
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H KOHCTPYKUHM fpyca W BM[A KpelM OCYLIECTBIIACTCA: 3a/IeJIKOA OHOTO
HIH 0BOMX KOHIOB B JIyHKH Ha ONpeJielleHHY10 PacueTHYIo riybuny nubo ¢
NOMOLIBI0 AHKEPHBIX IUTaHr (TIpH GETOHHOH M >KeNe300ETOHHOH KpemH
CTBOJA); C NMOMOWBI GONTOBBIX COEMHEHWH (NPH TIOGHHIOBOH KpemH).

2.27. T'ny6uHa NyHKH [OJIXHA IIpeBBILIATh [WIMHY 3af¢/bIBaEMOro
KOHI[@ paccTperna He MeHee yeM Ha 100 MM, NpH 3TOM Iisl CTBOJIOB C TOJIILH-
HO#M Kpel MeHblue PacuyeTHOM [JyOHHbI 3a[e/IKH paccTpena GeTOHHpOBaHHe
JIYHOK JMOJDKHO OGecreunBaTh HafexHoe ONMUpAHHE PACCTPENa Ha Kpelb CTBO-
712 ¥ PHJIETAoIUHE NIOPO/IBL.

BbIBepATh U (HUKCHPOBATH PACCTPENbl B JIYHKaX HEOOXOOMMO METAUIH-
YECKHMH MOAKNAAKAMM H KIHHbAMH, 3 OKOHUATEIIBHO 3a[1€71hIBATDH JIYHKH—
GeToHOM.

TlpHBapHbIe 3aleNbl HAa KOHIAX PAcCTPeNbHBIX GaIOK ClEyeT yCTaHaB-
JIMBaTh TOJIBKO C OOHOH CTOPOHBL

2.28. [Ipu aHKEpPHOM KpeIUIEHMH IIpe[yCMaTpUBAIOTCA ClleflyIoLuMe CIio-
cOOBI KPEITEHHs: PacCTPesioB K KpEMH BePTMKAIbHbIX CTBOJIOB :

K CBapHbIM HJIH JIATHIM KPOHIUTEAHAM, PHKPETUIEHHBIM K KPEeIlH CTBOJIA
€ IOMO1IIbI0 AHKEPOB;

aHKepaMH HeNOCPEeOCTBEHHO K GETOHHO#N KpenH ¢ MpHXXaTHeM OIOpPHOH
IUTMTBI K CTEHKE CTBOJIAa WIH ONHpPAHUEM €€ Ha BBHIABMHYTBIC B CTBOJI KOHIL(BI
aHKepoB.

IlepcrieKTHBHO KpeIUieHHe NPOBOJHUKOB K OOAeNKe CTBOJA C MOMOLLbI0
BHMHTOTPYGYaThIX aHKEpOB, 3aKjlafibIBaeMbIX B GETOHHYIO KpENb B IpoLiecce
BO3BeJICHUA U 06ecneynBaloIMX PEryJIMpoOBaue y3/I0B KPelUleHHA NIPH CTPOH-
TEJILCTBE H B NEPHOJ SKCIUTYy 2TALHH.

B xauectBe aHKEpOB MOTYT HCIIONb30BAThCA MPEHMYILECTBEHHO TpyGua-
Thle LUTaHTH C 33K peIUTIEHHEM HEO PraHHYe CKHM BSDKYLUMM K KJTHHOPACIIO pHbe.

¥Y3en aHKepHOTO KpeIUIeHMs [OMKeH HMEeTh KOHCTPYKLMIO, PaBHONpOY-
HYI0 IIPHK PETIAEMOMY 3J1EMEHTY apPMHPOBKH.

2.29. IIpu TIOGHHTOBOH KpeNH pacCTpenb! 3aKPEIUIAIOTCA H3 ONOPHbIX
IUTKTAaX, KOTOPbIE KPEIATCA K IOPH3OHTAIBHBIM peGpam XeCTKOCTH TIoGHH-
ra He MeHee yeM Tpems Gonramu M30 win M36.

JllnameTp KpenexHpix GONTOB NMPUHHMAETCA COINIACHO PAaCYETHBIM DaH-
HbIM. OIOpHbIE TUIMTBI W3TOTARJIMBAIOTCA M3 JIMCTOBOH CTANM TOJILMHOM He
MeHee 20 MM.

Pacctpenpr B CTBOJIaX 1AXT, ONACHBIX IO Ta3y M NBUIM, KPENATCA K OMNOp-
HEIM [MTaM 6ONTaMM, a B CTBOJIaX, Iie pa3spelIeHO NpPOBOIMTH CBapOUHbIE
pa6oThl, — CBAPKOM C YCTAHOBKO# YCHITHBAIOILHX BEPTUKATBHBIX peGep.

MPOBOTHHUKH

2.30. Kax1oe 3BeHO NPOBOIHUKA [OJHKHO ObITH 3aKpEeIUIEHO Ha paccTpe:

711aX He MeHee UeM B TPeX TOYKaXx.

2.31. KOHCTPYKUHA KpeIUleHUs IPOBOJHHKA [I0MKHa oBecieunBaTh puK-
CallMi0 €T0 HA KAXIOM fIpyce OT CMELIeHHsA BOOJb PAcCTpena H MpPOCKANb3bl
BaHHA B BEePTHKaNpHOM IUIOCKOCTH, 3 TaK»e OOecleyuBaTh Mepepayy Harpy:
30K Ha paccTpenst 6e3 Mo TOB”™ BO BCX HaNpaBIeHUAX.
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IIpumeHeHHe KOHCTPYKUMH KpeIUIEeHUA IPOBOOHHKOB, HApYIIAIOUIMX
LEJIOCTHOCTh PAacCTpelIbHbIX Oaok (Bpe3ka “nexexk”), He HONYCKAaeTCH.

2.32. CTbIKM IPOBOAHUKOB HEOGXOAMMO pacronarath Ha Apycax.

IpH pexoHCTpYKIMH JeHCTBYIOIMX CTBOJIOB H B IPYTHX OGOCHOBaHHBIX
cyyasx OOMyCK3aeTcs pACHONOXEHHE CTBIKOB B IIPOJIETe MEXAY ApPYCaMM.
ITpn 3TOM KOHCTPYKUHMA CThIKA MPOBOIHHMKA JOJDKHA 06eCNeYrBaTh KECTKYI0
CBA3b C NapHpIM eMy INpoBOAHMKOM. IIns opuHapHpiX (060COG/IEHHBIX)
pabouux MpOBOOHMKOB HEOGXOOMMO B IIPONETE MEXAY ApyCaMH, rie pacno-
NAraeTcsl CTpIK, JOMOJTHUTENIHHO yCTAaHABIIMBATh JIOXKHbBIE IPOBOAHHKH JTHHOM
He MEHEe LIaTa apMHPOBKH.

ITprmeps1 KOHCTPYKLMHU CTHIKOB NOKa3aHbl Ha pUC. 3 K 4.

2.33. CTbIKH NapHpIX MPOBOJHMKOB, & TAK)Ke IIPOBOJHUKOB, ITpejHa3Ha-
YeHHBIX OJIA HaNpaBJICHHS OBHXXEHHMA OJHOIO COCY[a, He JI0JKHBI HAXOMUTHCSH
B INIOCKOCTH OJTHOTO sIpyca.

Ha yuactiax pacnonoxeHHs CTaHKOB KONPOB M CONpPsDKEHUH C rOpH3OH-
TaNbHBIMH BBIPabOTKAMM H KaMepamy BBIOJIHEHWE YKa3aHHOro TpeGoBaHUA
He 06s3aTenpHoO.

2.34. [Ipx MOHTaXe METAUIMYECKUX TIPOBOJHMKOB CIEOYET YUMTbIBATb,
YTO MaKCHMANbHBIA 3330p B CThIKE 3BCHbEB NpH HauMMeHbIed TemiepaType
B CTBOJIE He HOJKEH IpeBBILIATh 6 MM. B mepuon 3xciuryaTaluu npd MaKcH-
ManbHOM TeMmepaType B CTBOJIE 3TOT 3330p AOJKEH ObiTb HE MeHee 1 MM.
Yro6n1 06ecneynTh YKa3aHHpIE 3330pbl, HEOGXOOUMO YYMTHIBATH MAaKCHMaJib-
HbIA Tepenaj TeMneparypbl NIPpH MOHTaXe€ U B YCIIOBUAX SKCIUIYyaTalLMH C yue-
T0M K03¢pULiMeHTa TEMIIEpaTypHOTC PACLUMPEHHsA MaTepHajia IIPOBOJHUKOB.

YcTaHOBKA MeXOY 3BEHbAMU NPOBOAHMKOB JXECTKMX AMCTAHUMOHHBIX
NPOKJIAIOK He oMy CKaeTCA.

2.35. Penpcopbie NPOBONHUKY ClEyeT KPeIMTh K paccrpenaM NOoCpencT-
BOM OBYX Nap CMMMETPHUHbIX 3aXXMMHBIX ck0o6 (1unma Bpuapa) c Gonramu
mamMeTrpom He meHee 30 MM, yCTaHAaBJIMBaGMBbIX HAn M NOJ paccIpesioM.
B ciyvae kperieHMs OJMHAPHBIX DPEIbCOBBIX NPOBOJHHKOB HMCIOJIB3YIOTCHA
NOXHbIE MPOBOAHMKHU-KOPOTHILM [OTHOTO MPOMWIA WIH ONUMHAPHbIE CKOGLI
mana COJI. B oTmenbHBIX CIyYasX JIOXKHbIE NPOBOJHUKH MOTYT ObITh CIUIOLI-
HBIMM, IS 3TOTO MCHOJB3YIOT CTaphle, CHATHIE NIPH 3aMeHe, pabouue NpoBOM-
HAKH. [TepcneKTUBHO perynupyemoe iKperleHde MpOBOJHUKOB.

Ina npenynpexxaeHMs MafeHHs B CTBOJI JIOKHBIX NPOBOIHMKOB-KOpPO-
TpIliIeH M YCTaHAB/IMBAaEMbIX HA HMX 3a)HMHBIX CKOO Ha pelibcaX-KOpPOThILIAX
HaJl BepXHeH H MOJ HMX¥HEH CKOGAMM JOIDKHBI IPHBApHBATHCA OrPaHHYUTENb-
Hble TMJIAHKH HJIM OTTHGATHCA MX KOHIbI, IPHYEM VI BU3YAIbHOIO KOHTDPONA
33TAXKKH CKOG OrpaHHYHTEINbHBIE TVIAHKH TOTDKHBI PACIIO/IaraThCs Ha paccTof-
HHM He MeHee 50 MM OT raGapuToB ck06. Cpe3aHue rojOBOK PelbCOB-KOpPO-
ThILIEH HE peKOMEHIYeTCA.

IIpuMeHeHHe pazMUYHBIX CPENCTE IpeNOXpaHeHHa cKO6 OT CoJI3aHMA U
MEXTPOCBApPKH Ha paGoOUMX PENbCOBBIX MIPOBOIHMKAX He NOIIYCKAaeTCA.

2.36. JIna ¢puKCaUUH pebCOBOr¢ NPOBOAHMKA OTHOCHTENIBHO paccTpena
K IOC/IEAHEMY CBEPXY M CHM3Y IPHBAapHBaloTCA HAKIAIKH U3 JIUCTA TOJILLUHK-
Ho# He MeHee 12 MM, B KOTOPBIX MMEIOTCA BbIeMKH (“JIexKH’’) Wjis pa3me-
WIeHHst NONOWBHI penbca. [Ipyu aTom TpyOuaThiM paccrpenaMm B MecTe Kpell-
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Puc. 3. Koucrpyxumn
KpelUIeHHA H CTplKORB
NPOBOAHMKOR, Pacmo-
NIOMKEHHBIX H2E paccrpe-
nes

4 — penbcoOBBIX IPH
paccrpene ABYTaBpOBO-
ro npoduna; 6 — pensp-
COBBIX TIPM paccrperne
Kopobuaroro npodu-

ng; B, r — KopoGua-
ThIX; I — JABpeBfAH-
HbBIX; € — PEeNbCOBBIX

onunapuerx; I — pabo-
unit nposopHUK; 2 —~
JIOXHBIR HAPOBOOHUK;
3 — 3axumuan ckoba;
4 — ’nexka’’ Haknag-
Hasi TpuBapHas; S5 -~
oxBaT; 6 — OrpaHHuUHU-
TenbHBiE MUIAHKH; /7 -
pacerpen; & — nmex-
xa” HaKJagHas CBoO-
GonHasn;, 9 — Hanpas-
nmowan aska; J0 -
KpenexHblit 6oar; 17—
KpenexHas NIaHKa,
NPUBAPEHHasE K MpoO-
pomunky; 12 — ¢pux-
cup yiouui 6onr



Jf"
=

T2

72
I

A
il H
5 ‘

i
|
1
!
I
1

~
~+
L
5
)
T

/
va

M
ﬂ
v
$oS

Puc. 4. KonerpyKums CThIXOB MPOBOZHUKOR, PACAONIOKEHHLIX B TIPONETE MeXAY APY CaMu:

a, 6 — KopoBMaThIX; B, T, [l — PENKCOBLIX; e — AePeBAHHbIX; | — npoBoanuik; J — BeraBxa; 3 — 6onT; 4 — orpaHHyYMTesIbHAn nnakka; S —
HAUPARNAIOWIAN MaKRKa; § — KPenexHas nnanka, IPUBAPEHHAR K NPOBORHMKY; 7 — 32KMMHAR ckobe; 8§ — oxmar; 9 — paccrpen



S 72 min Puc. 5. Haxnaguan paccrpenmbhass ’nex
L . Ka” A penbCoBbIX NMPOBOAHUKOB
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80 min

NeHus NMpHpaeTca KopoGyareii NPOGWIb ¢ MOMOIBIO CHEUMATBHBIX HAKJIA-
TIOK.

[TepBoHauanbHpiii CYMMApHBIH 3330p MeX(1y GOKOBOH IpaHbio JIEXKKH
U TMOJOIBOM penbca He NOJKeH fpeBpnuats 4 MM. [Ipu ero yBenmuuenuu B
IKCIUTYATAaUMM A0 7 MM HaKJ1aJKa NOIEXHUT PeCTABPALMH WIH 3aMeHe.

[Ipoune OTKJIOHeHMsA B pa3Mepax HAaKJIagKH JOJIXKHBI COOTBETCTBOBATb
DONyCKaM COINIaCHO PHC. 5, Iie pasmMep A O3HayaeT HOMHHANbHBIA pasmep
LIMPHHE! HOJOUIBEI PeNlbCa.

2.37. B3auMHO (MKCHPOBATb KOHUBI 3BEHHEB PENBHCOBBIX [IPOBOJHMKOB
Ha spyce HEOBGXOMMMO C MOMOIUBIO CTBIKOBBIX CXBATOB, KOTOpbIe pa3me-
WIAITCA B NPOCTPAHCTBE MEXTY CTEHKON M TOJIKaMH pacCTpeNIbHOH Gasku
M CKPeIUIAIOT KOHILI pefibcOB 32 OZowmBYy (cM. pHc. 3, a).

Ipu xopoGuaTeix WM TpyGUAaTHIX pacCIpesiax CTHIKOBATb 3BeHbA Map-
HBIX NPOBOIHHMKOB WIH OWHAPHOro MpOBOXHHMKA, YCTAHOBJIEHHOTO B Tape
CO CIUIOWIHBIM JIOXHBIM, CJIEAYeT ¢ NOMOIUBI0 TPeX 3aKMMHbIX CKOG THIl
Bpuapa: aByx — Hap paccIpenoM (C YCTaHOBKOH MexRY HUMHM HAKIIafiKH ¢
“nexxamu’’) ¥ OQHOH — NOJ, HUM, NPHYEM CTHIK TPOBOAHMKOB AOJIXKEH BBIT
nocpefuHe CKOGbI, Mexalleit Ha paccrpene (CM. puc. 3, 6). Guxcaumio NpH
3TOM KOHUOB 3B€HBEB MPOBOJHHMKOB NO 3ajHell M GOKOBOH IUTOCKOCTAM I0-
HONMBBI PAIbCA MOXHO TAKKe O5SCTEUHTs C HOMOIIBIO cllelHanbHbix [1-06pas-
HbIX YNIOPOB, PACIONOXEHHBIX B 3a30p¢ MEXHY TMONONIBOM NMpPOBOAHMKA H
PacCTpernioM M 3aKpellIEHHBIX Ha GOKOBOH CTEHKE NOCIEHErO.

TIpu xOpoGUaTBIX MIM TPYOUATHIX PACCTPENAX U OAMHAPHBIX PENbCOBBIX
IPOBOAHMKAX [ONYCKAeTCH IPHMEHATh CTHIKOBOM CXBAT, KOTOPBHIH pasme-
WAeTcsA B NIOXKHOM paccTpenie JBYTaBpOBOTo NpOdwis, NPUKPEIUIEHHOM CBep-
Xy WK CHU3Y K OCHOBHOMY PaccTpeiy ¢ OMOIbIO CBAPKH WM 6OJITOB.

YcTaHaRnHMBaTh B rONOBKAX PeIbcOB (GHKCHPOBOUHBIE IUTH(THI M1 CThi-
KOBKH 3BeHbEB [IPOBOJHHKOB He PEKOMEHAYETCA.
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2.38. KopoGuaTsie MPOBOAHMKH HA paccIpenax pPeKOMEHAYeTCA KpPENMTh
¢ MOMOBI0 crenuanpHbix T-00pasHbix GOJITOB, BCTaBJIsieMBbIX B 71a3 BHOJb
NPOBOJHHMKA, HIIH KpeNeXHbIX IUIAHOK CO CTAHOAPTHRIMH BOITAMH H JIEMEH-
TOM H3 YTJIOBO}i CTa/TH, IPHBaPEHHBIM K HI>KHEH U BepXHE#H TOPH30HTaIbHbIM
ITIOCKOCTAM paccTpesnioB (cM. pHc. 3, B, T).

Ilpu xpemnenun T-0GpasHpiMU GONTaMM IS OpefOTBPALICHUA CMellE-
HUA TIPOBOJHHMKA B [OpPH3OHTA/IBHOM HANpPABIEHMU U pasrpyske 60iToB
YCTaHABIIMBAKT OrpaHUUMTENbHbIE IVIAHKHM, KOTOPbIE MpHBAapUBAIOTCA K Kpe-
NeXHBIM 3IEMEHTAM PACCTpeNia ¢ 3a30poOM OT NpOBOAMHKA He Gonee 2 MM H
KMEJOT TONILMHY He MeHee 12 Mm.

Tlpy kpemneHMH ¢ MOMOMUIBIO IUIAHOK, NPUBAPEHHbIX K IPOBOJHHKAM,
¥ CTAHOAPTHBIX GOJITOB NOJIOXEHHE NPOBOJHMKOB OTHOCHTEIIBHO pACCTpesioB
pery/upyioT B TPEX HAlpaBJIEHHUAX NOCPENCTBOM B3aHMHO NepPIEHIHKYIAD-
HpIX OBAJIBHBIX OTBEPCTHM B CONpsAraeMbpIX OJETAIAX NPOBOOHHKA M paccTpena
¥ IIPOKJIAJIOK MEXAY HUMH.

2.39. KopoGuaTpie NMPOBOMHUKM COEMMHAIT APYT C JiPyroM C NOMOLIbI0
HANPaBAIOMMX IUIAHOK, TPUBAPEHHBIX BHYTPH OIHOTO M3 CTBIKYEMBIX IIpO-
BOJHMKOB M NpeOTBPAlLAIOLMX B3aHMHOE CMELEHHe PaboYHX IIOBEPXHOCTEH
COTPATaEMBIX 3BEHBEB.

KoHcTpyKIMA COeIHHEHNA 3BEHbEB [IPOBONHMKOB JI0JDKHA 0becneunBarh
TOYHOE COBMEILUEHHE TOpLOB 6e3 KakuX-TH0O BBICTYIOB K MO3BOJIATH MOHTH-
poBaTh H IEMOHTHPOBATh KOpPOGUATHIA MPOBOJHMK B /loBom mecTe CTBONA
IpH TOIHOCTHIO CMOHTHPOBAHHOM ApMHPOBKe Ge3 raz0pe3HbIX M CBAPOYHBIX

pabor.
2.40. [lpu uaroTosnexns KOpoGuaToro NpoBOJHUKA HOIYCKAETCsA CBapH-

BaHME BCTHIK COCTABHBIX 7IEMEHTOB IPH YC/IOBHMH, YTO 3BEHO IPOBOIHHKA
He IOJKHO MMETh Gofee OIHOTO CThIKA B OHOM U3 31eMeHTOB. [IpH 3TOM OH
AO/DKEH pacIlojiaraTeCsi B MECTaX, NOCTYIIHbIX J1A BH3YallbHOIO oCMOTpa, 4
He IPHMBIKATh K 3/IEMEHTaM Y3JI0B KpeIUTeHHs. B Mecrax CThIKOBKH COCTaB-
HBIX 3JIEMEHTOB IpaHM NPOBOAHHMKA HE JIOMKHBI UMETh YCTYTIOB Gomnee 0,3 MM.
HapysiHbie cBapHBIE IUBBI HEOGXOMMMO 3aUMLIATS 3ANOMIMIO ¢ paBOYMMHM Ipa-
HAMM IPOBOOHMKOB. DacKH Ha TOpUAX paGOYMX MOBEPXHOCTEN JIPOBOLHUKOB
BBIMOJIHATE 06A3aTENBHO.

2.41. TOUHOCTb M3TOTOBJIEHHA KOPOGYAThIX HMPOBOJHUKUB perflaMeHTH-
pyercs ClleIyIoLIHMH TpeGOBAHHAMM :

a) OTKJIOHEHME HAPYXHBIX PA3MEPOB MOMEPEYHOro CeyeHUs NPOBOIHUKA
0T HOMMHAJIBHBIX Ha [UiMHe He MeHee 300 MM OT TopUA 3BEHA He [IOJIKHO
npeBpnuatsh * 1,0 MM, Ha OCTaJIbHOM [THHE — £ 2 MM

6) cMewieHHe BepUMH MPAMOYTONBHUKA OFHOTO TOpLA OTHOCHMTENIBHO
ApYyroro BCNEACTBUE BUHTOOOPA3HOCTH NPOBOJHMKA HE JOJIKHO ObITh Bosiee
1 MMm;

B) MeCTHble OTIJIOHEHHA OT NPAMONIMHERHOCTH pabounMX NOBEPXHOCTEH
NPOBO/IHUKA, NPOABIAILIHECS HA JIOKATbHBIX KOPOTKHMX yyactkax (IIMHOH
mo 1 M), He DOMKHBI IPEBBIIATD 2 MM.

Crpena obmero mporu6a cBOGOIHO NeXamero 38eHa NPOBOJHMKA JOMYC-
KaeTcAl 10 5 Mm;

T) HEMUIOCKOCTHOCTb, HeNMAPAIENILHOCTh H HeNepleHOHKY/IAPHOCTb 0

19



OTHOIIEHHIO K IIPOMIONIBHOH OCH IPOBOJHMKA OTOPHBIX MOBEPXHOCTEH Wi
KpeIUIeHHs K PACCTPeNy He [O/LNHBI PeBRINATs | MM B MioGo# TOUKe;

1) OTKJIOHEHHE OT 3a[IAHHOM [UTMHBI IPOBOHMKA HE AOJKHO GbITh GoMiee
+ 3 mm.

2.42. Y3111 KpelUleH!sl IepeBAHHBIX IPOBOJHUKOB K PaccTpenam HOMXK-
Hbl MMETb KOHCTPYKTHBHBIE 3/IEMEHTHI, BOCIIpUHUMAloLIMe GOKOBbIC HArpy3-
KH ¥ pasrpyxaole TpoXOoIHbie GOMThl OT ASHCTBUA CABUrAIOLIMX CHI (CM.
puc. 3, ).

T'OJIOBKH H KOHIbI IPOXOAHBIX GOITOB MOMAHBL GbITh YTOIUIEHBL B TENO
NpPOBOOHHKKA Ha ITyGHHy He MeHee ero IONyCTHMOTO MaKCHMAIIBHOTO H3HOC3,

CThIKOBKY 3BEHBEB [epEBSIHHBIX MPOBOOHMKOB DEKOMEHHYEICA OCY-
mecTBIATH B 3y6”, Kak MOKa3aHo Ha puc. 3, 1, e.

2.43. B ciyyae MpHMEHEHHA J1060BbIX MPOBOAHHKOB Ha KOHEUHBIX YYacT-
Kax CTBOIIa M Ha TPOMEXYTOYHBIX FOPU3OHTAX JOJDKHBI GBITH IIpemycMOTpe-
HpI KGO yCTpoicTBa, 06ecneyHBalOIMe 3ar Py3KY-BhITPY3KY COCYHNOB yrae-
HHeM (OTBOIOM, OTKIIOHEHHEM M T.L) OTPE3KOB DPaGOUMX NpPOROMIHUIQB

| Ha NpHEMHBIX TUIOWanKaxX, 60 cHCTeMbl BCIIOMOTaTeNIbHbIX (MepexXOMHBIX)
MPOBOJHUKOB, YCTAHABJIMBAeMBIX HA YYaCTKE pa3pbiBa paGOYMX NpPOBOJ:
HHMKOB.

VKa3aHHpIe YCTPOHCTBA H CHCTEMBI IEPEXOIHBIX IPOBOAHMKOB Ha IPOMe-
XYTOYHBIX FOPH3OHTaX HOMKHBI O6ecTleyuTs NMPOXOJ COCyAa HA MAaKCHMAllb-
HO#i pabouell CKOPOCTH, eClTH He TpeByeTcA ero OCTaHOBKa.

2.44. OpHa U3 BO3MOXKHBIX CX€M YCTAHOBKM CUCTEMEI BCIIOMOTATEN BHBIX
MPOBOAKMKOB C OCHOBHBIMM KOHCTPYKTHBHBIMH NAHHBIMH NpHBElEHa Ha
pHc. 6.

Ha KOHEUHBIX YYacTKax CTBOJI2a MOHOGHOE YCTpOHCTBO HMeeT COOT-
BETCTBEHHO TOJIBKO BEPXHIOK WIH HUXXHIOI YacTh CKBO3HOIO MepeXOmHOTo
ycTpoiicTBa. BaaumHOoe paccornacoBaHHe OCeH BcCeX NpPOBOAHUKOB HApYr
OTHOCHTEJIBHO ApYTa B I'OPH3OHTATLHOH IVIOCKOCTH HA YYaCTKAX NMepeK phITHA
He [IOJIXKHO MPEBHBILATE S MM.

OTHOCHTeNIbHOE CMmelleHHe GOKOBBIX IUIOCKOCTeH (IDIOCKOCTH M o
mnockoctH K) paBounx MPOBOMHMKOB Ha YYacTKaxX B3aHMHOTO NepPEeKPHITHA
CO BCHOMOTraTeJIbHbIMH NPOBOIHHKAMH He HOJDKHO IIpeBbILIaTh S MM. KoHeT-
PYKUMA KpeIUTeHHsA BCNOMOTATENbHBIX NPOBOJHMKOB JOJKHA OGecneuHBaTh
BO3MOJKHOCTb MX pEryJMpOBaHHA B TOPH30OHTAIBHOMN IUTOCKOCTH OTHOCHTENb-
HO pacCIpesnioB B nipepenax * 20 MM H HafexHoe MX (UKCHPOBaHME MOCTe
BBLIBEDKH.

CBoGonHas [yIMHa 3aXOMHOTO YYacTKa IPOBOJHHKA OT €ro KOHLA 0 Mec-
Ta KpeIUICHWs K pacCTpenly He JOMxHA npemsmuars 1 M. JIMHAa yyacrka
B3aMMHOTO TIEPEKPBHITUA KECTKHX paGOYMX M BCIOMOTATENBHBIX MPOBOOHH-
KOB C MOJIHBIM NpodmieM BOMKHA GbITh He MEHee PACCTOAHHA MeXly Bepx-
HHMH ¥ HIOKHMMM HallpaBJIAIOLMMH YCTPOHCTBAMH IIOTbEMHOTO COCY/IA.

2.45. CTaHKM B KONpaXx, CONPKEHHAX C OKOJIOCTBOJIbHBIMH IBOPaMH,
XOJIKaMM, KaHAaNaMy u [APYTMMH BBIpaGOTKAMH CIefyeT MpOEKTHPOBATh,
KaK IpaBHIO, U3 Tex Xe Npoduwiei U ¢ TeMH Xe KOHCTPYKTHBHBIMHU Y3JTAMH,
YTO ¥ apMMPOBKY B crBonte. [103T0MY K HUM NpEabABIAIOTCA Te e TpeGoBa-
HMs, BKJII09as IOMYCTAMBIE OTKIIOHEHHA.
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Puc. 6. Cxema nepexofnoro yCTpoficTBa Ha NPOMEKYTOUHOM rOpU3ONTE NpU noGosom
PACIIOJIONEHHN IPOBOAHHICOB

4 — CXemMa PACNOJIOKEHMA NPOBOMHHKOB; 6 - 3aXxoNHbIH Yy4acTOk Nposomimka; [ —
aGouwme NPOBONMMKH; 2 — BCOOMOTATENbHbIE MPOBOAHMIHM; J -- pacerpens;; P —
33XONHBIA YYACTOK BCHOMOTATENbHOTO NpoBogHHKa; € — Y4YaCTOK NEpeKpPbITHA nNPOBOA-
HHUKOB MoHoro npodwa; 1 — 3axOmubIA yuacrox paGouux npoBomuukon; P — sricora
pa3pniBa paGounx noGoBrix NPOBOAKUIKOB HE TOPU3OHTE



Pacctpesnsl B YKOCHBIX KOMpax KPEeNATCA K MX CTA/IbHBIM 3JIeMEHTaM, a
B GameHHpIX — K 3aKJIafgHBIM IETANAM JKEIE€306ETOHHBIX BEPTHKAJIBHBIX
CTEH WM CTAIbHbIM KapKacam.

B MecTax yCTaHOBKHM pa3rpy30YHbIX KPHBEIX PacCTOSTHME MEXY paccrpe-
JIAMHM ClIeyeT YMEHBLMTb JI0 2 — 3 M.

Ha HyneBoit OTMeTKe Iyl MOHTaXa H JIEMOHTaXa NOAbEMHBIX COCYHOB
YUacTOK apMMpOBKH CT2HKOB CJIeflyeT AefaTh CO CheMHBIMH 3JieMeHTaMH,
OTKHOHBIMH YYACTKAMH IIPOBOJHMKOB IIPH 3aMEHE HaNpaBJIsIOIIHX.

B MecTax CONpsokeHMA CTBOJIOB ¢ FOPH3OHTATbHBIMM BBIpaGOTKAMH
paccTpelisl HeOGXOMUMMO KpenuTb K CTOHKAM, YCTAHOBIIEHHBIM MEXILY sIpy ca-
MM, Ha KOTOPbIX PacCTpernbi 3ajieNiaHbl B Kpeilb crBona. [Ipoduns croek, Kak
MpaBHIIO, ClTeAyeT IPUHAMATh KOPO6YATOrO CEYCHHUA.

PaccrosinMe MexOy ApycamM Ha 3THX YYacTKax MOXeT He COBNAajarh ¢
LLIATOM apMHPOBKH,IIPHHATHIM B [IPOEKTE.

J¥ecTKkocTHBIE MOKA3aTeNMM KOHCTPYKIHH apMHPOBKH B CTaHKax (y3JioB
KpeIUIeHHs CTOEK, pacCIpesioB K HUM, NPOBOMHMKOB K PaccTpesiaM H Ap.)
OOJI¥HBI OBITH He HHXKE, YeM Y OCHOBHOH apMHpPOBKH CTBOJIA.

B apmMupoBKe CTaHKOB HAa IPHEMHBIX IUIOIIA[KAX KJIETEBbIX CTBOJIOB ¢
UHTEHCUBHEIM OGMEHOM B KJIeTAX O6OJIbIIErpy3HbIX BaroHETOK cllemyer
NpenycMaTpHBaTh YMEHDIIICHHE PACCTOSHHMA MEXIY PacCTpesiaMM 10 2 — 3 M,
yCWIeHHe BePTUKATbHBIX CTOEK M pPACCTPENIOB AOMONHMTEIbHBIMU YIIOpDAMH,
CBA3AMM, PaciOPKaMH H APYTHMH 371€MEHTaMH, TIPENIATCTBYIOLIHMM OPH30H:
T&JIBHBIM CMCLUCHHAM TPOBOJHHUKOB M PAacCTpeliOB MpH OMHAMMYECKHX y.a-
pax 3aKaThIBa¢MBIX. B KIIETh BATOHETOK.

2.46. Ha ocHOBHBIX DONTOBBIX COSIMHEHHAX NPOBOAHMKA C paccTperiami
HeOoOXOAMMO YCTaHaBIIMBATh ralKy M KOHTPraiky, Ha OCTAIbHBIX GOITOBBIX

COEIMHEHHAX 3/IEMEHTOB aPMHMPOBKH [ONYCKAaeTCA IpHMEeHeHHe OHOH rai
KM TIpY YCIIOBMM BBIIOJIHEHHS MEPONpPHATHH IO NPENOTBPALLEHUIO €€ CaMo:

OTKpyuMBaHUs (HANpUMEp, PACKEPHOBKA CTEPXHsA GONTa y radku). YcTaHos:
Ka OpYXWHHBIX URHG Ha OCHOBHBIX GONTOBBIX COE[MHEHHMAX 3JIEMEHTOB ap-
MHUPOBKH He IOy CKaeTcH.

NOABEMHBLIE COCYbl H MX HANPABIIAIOIHE

2.47. K nogbeMHBIM COCYOaM OTHOCATCA CKHIIBI, KIETH K CKHIIO-KIIETH,
CKHIIBI IO HA3HAYEHMIO MOAPA3MIETIAKICA Ha PyAHBIE (YTOJNbHBIE) M MOPOR
Hple; IO CocoBy pasrpy3KH — ¢ HeNOABHMXMHBIM, OTKJIOHAIOIIMMCS H ONpd
KHMOHBIM Ky30BOM. KileTH MO KOHCTPYKTHBHOMY  MCIONHEHHUIO NOOpasne
NSATCA HA ONPOKHKIHbIE ¥ HEOTIPOKHMAHKIE, & O TEXHOIOTHH W3rOTOB/ICHHS ~
HA KJIeMaHbIe U CBApPHBIE.

2.48. CKuIbI ¢ HEIOABMXHBIM KY30BOM OGIafaloT XOPOLIMMH 3KCILTY:
TalHOHHBIMH TIOKa3aTensiMH. OHH MONTyywIM HAuGOJNbLICE PacIPOCTPAHEHHE,

CKHIIBI, Yy KOTOPBIX HET CIVIOIUHBIX OOBA30YHBIX IOSCOB, 2 BEPTHK AN
Hpleé CTOHKM paMbl — OCHOBHBIE HECYIMe 3JIEMEHTbI, Ha30BEM DaMHbLIME
Y HuX Ky30B CylIeCTBEHHO He BIIMsSeT Ha H3ruOHYI0 )eCcTKOCTh cKuma. K mi
TaKXe OTHOCATCA CKMMbI C OTKJIOHAIIIMMCA M ONPOKHIHBLIM KY3OBOM

Ckunibl, y KOTODBIX CIUTOLMbIE OGBA30YHBIE IOsiCa BMECTE C pamoi
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00pasyloT e[MHYK HeCyWlyio KOHCTPYKIMIO, ONpefeNAomyn H3rubHy1o
KECTKOCTh CKHIA, — KapkKacHple. OHH HMEIOT NOBLIMICHHBIC MOKa3aTeNH
H3rUOHOM JKECTKOCTH, YTO OCOGEHHO BAXKHO [IA MOABEMHBIX YCTAHOBOK
60JIBILION MHTEHCHBHOCTH.

2.49. IpennoyTHTENbHbIH BAPUAHT HOMBECHOTO YCTPOHCTBA [Jis MOMbeM-
HbIX KaHATOB — YCTPOHCTBO C OJJHMM paGouuM NPUCOEIMHUTE/ILHBIM 3BEHOM,
NONMYCKAIWMXM BO3MOXHOCTh COBMEIIEHMA OCH NOOBECKHM C LUEHTPATIbHOH
BEPTHKAIBHOA OCBI0 MOLBEMHOTO COCYZA IPH OKOHYATENIBHOM ero cbopke u
HABECKE B CTBOJE.

2.50. KoHCTpykuuy NOABEMHBIX COCYHOOB, MX TeOMETpUUEcCKHe, JKecT-
KOCTHBIE M HHEDUMANBHbIE XAPAKTEPUCTHKM HE MOTYT ObITh PUHATEI NPOM3-
BOJIbHO, HE3aBMCHMO OT KOHCTPYKUMH 3pMUPOBKH, TaK KakK SB/SIOTCA
HEOOXOOMUMBIMM FIEMEHTaMH IIpH ONpe[elieHHH HATpy30K H pacyeTe apMu-
POBKH. JTH XapaKTepHCTHKH OIpeHeNIAIICA ChelHaabHpiM pacuyeTom. [lpu
pacyeTe HHEpPUMaJIbHBIX XapAKTEPHCTUK COCYOB MPUHMMAETCA 3arpy3Ka Hau-
Gonee TsXENbIM MaTepHATIOM, WA IIOQBEMAa KOTODOTO Ipe[Ha3HAYEHbI CO-
CyAbI.

OcoGoe BHMMAaHME ClleAyeT YHOeNATh KOHCTPYKLMM HeCYHIMX 3JIEMEHTOB
COCYAR, HANpPABAAOWMX YCTPOHCTB U MX B3aUMHOMY pPaclionoxeHHIo Ha co-
cyme.

2.51. JIna oGecneueHuss HamGonee GIaronpusATHOro AMHAMMYECKOFO
pexxuMa B3aMMOJEHCTBHA OBHXYILEFOCA COCYJA C apMHMPOBKOH BEPTHKAIlb-
Hble PACCTOSAHMA OT IOPH3OHTAIILHOH IUIOCKOCTH, HPOXOMMHICH Yepe3 LEeHTp
TAXKECTH I'PYXEHOIO COCy/a 10 BEPXHHX M HHXKHHX JKE CTKHX Hall paBJIsIOLIM X
YCTPOHCTB (OCHOBHBIX WIH NPeJOXPaHHTEIbHBIX) , HOJKHBI ObITh PABHBI WIH
He3HAYHTEITIBHO OTIMYATLCA APYT OT ApYra.

2.52. Bpi6op KOHCTpYKUMH HANpaBJIAKIUMX YCTPOHCTB 3aBMCHT OT NpO-
WA U PACTIONOKEeHHA NMPOBOMHMKOB apMHUPOBKHU. B 0cHOBHOM NpHMEHAIOT-
A ABe KOHCTPYKIMU : HAIIpaBNAIOUIME CKOJIBXeHUA U POSIMKOBBIE.

2.53. HanpaBnsiomye CKOJIBXEHHA OGBIMHO HMEIOT XECTKYI0 KOHCTpYK-
HHI0 ¥ IPHMEHAIOTCA B COYETAHHM C PEJIbCOBBIMHU M I€PeBAHHBIMH IIPOBOJTHHU-
KaMH.

PonukoBbie HanpaBJIRIOIIME HMET YIIPYTy0 KOHCTPYKLHMIO B pe3ylibraTe
BKJIIOYEHHA JOTOJIHHTENIPHBIX YNPYTHX 3JIeMEHTOB (FYMMMpOBAHHBIX IUMH,
CeNUAN bHLIX TIPY>KMH WIH T'HIpOaMOpPTH3aTOPOB) , ABNIAIOIUXCS TAKXKe eM-
npepamu, ¥ NPUMEHAIOTCA B COYETAHMHM C KOPOGUATHIMU, peXe ¢ PeIbCOBBIMH
H IEpeBAHHBIMHA NpoBoaHUKamMu. JddexTuBHaA paGoTa POIMKOBLIX HAIIpaB-
nMI0IMX O6ecleyHBaeTCA TOMBKO MpH YCIOBMM HENPEPHIBHOTO KOHTAKTA C
pOBOAHHKAMM H HAIHYMH XKECTKHX MpPENOXPAaHUTEIBHBIX Mall, OTpaHUUUBAL0-
X AedOpMaLHH yIIPyTHX JIEMEHTOB.

KoHCTpyKTHBHEIE 3330pbl MeXOY paGoyMMH NOBEPXHOCTAMH JIall M Npo-
BOBHUKOM [IpH YCTAHOBKE JOJDKHBI COOTBETCTBOBATH BEJIMYMHAM, YCTaHOB-
NEHHBIM OTPAc/IEBbIMH IIpaBUIaMH G€3011aCHOCTH.

PaGoune ¥ mpemoXpaHUTENbHbIE HANPAR/IAIIIME CKOJIBXKEHHA TOJBEpXKe-

Hbl MEX3HHMYCCKOMY H3HOCY M 3aMEHAITCH NpH YBEIHYCHUH KOHCTPYKTHB-
HBIX 3a30pOB B IIpefenax, yCTAHOBJICHHBIX. OTPACICBBIMM MpaBWIiaMK Ge3o-
NaCHOCTH.
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2.54. B xayecTBe HAaNPABJIAIOIMX CKONbXKEHHA MOTbEMHBIX COCYHOB IpH
HEpeBAHHBIX TPOBOOHMKAX, ofecnmeunBajomux Gonee OGnaronpuATHbIH
OHHAMHYECKHH peXHM paboThl CHCTeMbl HOLbEMHBIA COCYH — apMMpPOBK3,
PeKOMeHAyeTCcA NPHUMEHATh CIUIOLIHbIE KOPLITOOOpa3Hbie HATIPABIIAIONIME,
JIHHA KOTOPBIX ONpEHENACTCA B 3aBHCHMOCTH OT [Udra apMHPOBKH H IIpH-
HMMAeTcsi He MEHEE €rc YABOCHHOM BEJIMMMHBL. LA OJHOSTANHBIX KIIeTeh
HpH CKOPOCTSAX ABHXKEHHA O 6 M/C yKa3aHHas [UTMHA MOXET GbITh YMEHbILIE-
Ha g0 0,9 wara apmMu pOBKH.

Hanpapnsromue ¢ 060MX KOHUOB JOMKHBI MMETh 3aXOJIHbi€ YKJIOHSL

Ha paGounx MOBEpPXHOCTSAX HANMpABIIAIOLHX HE JIOMYCKAWTICA AedeKTs,
MpHBOLALUIME K MOBBILIEHHOMY H3HOCY MPOBOIHHKOB.

TlepBoHauaybHpIi 3330p Mexay pabouMMH MOBEPXHOCTAMM H Hampas-
JIAWILEH Ha CTOPOHY JOMXEH COCTaBNATh 15 MM, a rimy6OHHa 3eBa HanpaBJIAl-
ILeH ~ He MeHee IIONIOBHHBI BBICOTHI MTPoGUIIsA, HO He MeHee 70 MM.

KOMMYHHUKALMH U TJIOMAIKH B CTBOJIE

2.55. llaxtHple KOMMYHMKauuk (TpyGonpoBoipl, KaGelu M Op.) cie
Lyer pacriojiarath NpeMMYIUECTBEHHO B HEHTPAIBHBIX [O BEHTWIALMH CIBO-
nax. [Ipu paBHOM KOJIHYECTBE MPOXOMOAIIErO BO3AYXA NO CTBONY KOMMYHH-
KalliH cliefyeT pa3MeLaTh B CTBOME ¢ 6O/bIUEH TUIOIaabk0 CEUSHHSA.

2.56. HanopHpie TpyGONpoBOAb! M CWIOBbIE Kabelu JOJIKHLI YCTaHABIIM-
BaTbhCH, KaK IIpaBWIO, B TPYOHO-KaGeNbHbIX OTAENEHUAX CTBOJIOB, 0GOPYHO-
BaHHBIX KJIETEBbIMHU MObEMAMH H JIECTHHYHBIMH OT/IEIEHUAMH.

2.57. KoHCTpyKuMaA H pasmelieHHe TpPyGONpOBOLOB B CTBOJIAX JIOJDKHH
obeclieynBaTh NMOgBEM M CNyck Tpy6 IpH HMX 3aMeHe, yBOGCTBO MOHTaxX,
BO3MOXHOCTb BBHINOJIHEHHA pafoT 0 KOHTPOJI0 M HCHBITAHHIO, 6e30MacHyK
H HAJIE)HYI0 IKCIUTYaTaLKI0 NOMbeMHBIX KOMIUIEKCOB CTBOJIA.

2.58. Il kpeieHHA Tpy6ONpoBOJOB B BEPTUKAIBHBIX CTBOJIAX CHEMyer
IpeaycMaTpHBaTh ONOpel (CTynbs M KojeHa). IlepBeiit omopHeit CTyn
OJDKEH OBITH YCTAHOBJIEH Ha PacCTOAHUM He Goyiee 50 M OT ycThs CTBOMA.
PaccTosiHue MexAy NMOCTERYIOWMMH, 3 TaKXKe MEXAY HOCIeTHUM CTYJIOM K
KOJIEHOM B 3aBMCHMOCTH OT AMaMeTpa TpyGONpOBOOB MOXHO IPHHUMATD 01
80 mo 200 M. OnopHble KOHCTPYKUMH IOM CTYJbA M KOJIEHa He 0Ny CK3eTCA
CBA3LIBATH C apMHUPOBKO# CTBONA.

Ins npegoxpaHeHHs TpyGONPOBOHOB OT MPOAO/BHOrO U3ruGa HeoGXom:
MO TIpeycMaTpHBaTh YCT@HOBKY HAIIPABJIAIOLIKX OMOp (XOMYTOB), pacCTOs:
HHE MeXIY KOTOPbIMH CIIELHATILHO PACCUMTBIBAETCA.

XoMyTbl B CTBOJIE ClIEAYeT KDPEIHTb HEMOCPEACTBEHHO K KpelH aHKepd:
MH, K 3]IeMEHTaM apMHpPOBKH, He HECYLIMM MNPOBOIHHKM, WIH K CIELMal:
HBIM PacCcTpenbHbIM 6aKkaM, yCTaHaBIIMBAaeMBIM IS 3TOM LieNIH.

2.59. Ka6enu B WAXTHBIX CTBONAX KPENATCA HA CNEUMANbHBIX NOIBECKAX,
Ha opuoit momBecke cnefyer pasmewiath He Gonee yeThIpex CHWIOBBIX H He
Gornee NATH KOHTPONIBHBIX WK TeNedOHHbIX Kabenei.

PaccTosiHMe MexOy MeCTaMH KpeImeHus KaGeslell MO BepTHKANH IpHHE
MaTh, KaK NpaBWsio, PaBHbLIM LIATY aPMMPOBKH, HO He Gomnee 6,5 m. ['opu3ok:
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TAIbHOE PACCTOAHME MEXAY CHIOBBIMM KabensiMM MPHHMMATh HE MeEHee
100 MM, 2 MexIy CUITOBBIMH ¥ KOHTPOJIbHBIMH — He MeHee 200 MM.

PexoMeHfyeTca NpHUMEHATHh ClleqyloLuMe CNOCOGh KpeluleHus KaGeniei :

— KpelljleHHe NOABECOK HABECKOH Ha pacCTpesisl;

— aHKepHOe KpelUleHHe NOOBECOK K KpPelH CTBOJIA;

— NpHBapKa MOABECOK C MOMOLIbI0 MEKTPOCBAPKM K paccTpesiam WK
Bpyrum Bajikam.

2.60. JlectHuyHble OTHENEHHA CTBOJIOB MOJIXHBI YOOBJIETBOPATH COOT-
BETCTBYIOWMM TPEGOBAHHAM NpaBwI1 Ge30MacHOCTH H cOBMPAThCA U3 OTAECHDL-
HBIX 3JIEMEHTOB (METa/UIMYeCKMX JICCTHHLL, TOJIKOB M NaHened OrpaxcaeHus)
WIH UEJbHOCBApHBIX ceKLMil. M3roroBnAT ¥ cobMpaioT ceKIMH Ha 3aBOQE,
B CTBOJIE LIAXTHI MX TOJIBKO MOHTUPYIOT.

Paccrpenpr lecTHUYHBIX NMOJIKOR WIH LIETbHOCBAPHDBIE CEKUMH HeOGXOmH-
MO KpPeNHTh B CTBOJIE — OJIHY CTOPCHY 3afielaTbh B Kpellh, a IPYTYIo ONepeTsh
Ha OCHOBHOH pacCTperl.

Jonyckaercs [l LENbHOCBApHBIX CEKLMI KOHCOJIBHOE PacIONOXeHHe

NOJIKOB C aHKepHBIM K PEIUTEHMEM K KpeIlH CTBOJIA.
OIIOprIe 37I€MEHTHI JIECTHUUHOTO OTHAeJIeHUsT HEOOXOUMO paccuudTarb Ha

BepTHKaNbHBIe HATPY3KH (B Mepecuere Ha OJMH LAl ADMHPOBKH) , COCTOSILKME
3 COBCTBEHHOH MacChl IIOJIKOB C JIECTHMLAMH U MNaHeNsIMH OTPaXIEHHA H
BpeMeHHoii Harpy3ku B 2000 Ila.

2.61. Ina ocmoTpa ¥ OGCIYX(MBaHMA MNOAbEMHBIX COCYHOB, aMOPTH3HU-
PYILIMX YCTpOHCTB, OTGOHHBIX GpycheB, MOCAAOUHBIX OATOK, YpaBHOBEUIM-
BAIOLIMX M TOPMO3HBIX KAHATOB, a TAKXKe 1A MOCAMKH HA COCYIBI JitofieH TpH
HX aBapuiHOHM 3BAKYalUHH B CTBOJIAX JOJDKHBI COODYXKAThCA ClieUManbHbie
womaaxyd. OHE MOTYT GbITh CTALMOHapHBIMH, OTKMIHBLIMU WIM B BHMIE Hac-
THIIOB C OrPakAEHMAAMH BbICOTOH He MeHee 1,2 M (Kpome Cilyyaes, OroBOpeH-
HbIX B MpaBHIax Ge30MacHOCTH) .

CBepxy 3TH IUTOLIAJXH HEOOXOIMMO MPUKPRIBATH METANIMYECKHUMU Tpe-
IOXPAHUTENIBHBIMU KO3BIPbKAMH, 3aLMINAIOLIAMA OGCITYKMBAIOWMH 11€pCo-
HaJT OT NONATAHMA [TOCTOPOHHUX TIPEIMETOB .

2.62. TIonk¥ 7NECTHHYHOTO OTAeNeHHsA H O6CyxUBawWMX [UIOLAA0K
A CKMIOBBIX CTBOJIOB MAOJKHBI GBITH PEIUETYATHIMM C PasMepaMM AYECHKH
8 cBeTy He Gosiee 70 MM; IUIA KJIETEBBIX — UETIBHOCBAPHBIMY U3 PUQIIEHOTO
mMcTa M yrioso#l crand. [laseny OrpaxiIeHHA TaK)Ke LejibHOCBAPHBIE B BUJE
PAMKH M3 YTOJIBHMKOB M TI0JIOC WIH NPy TheB, 06pasyiommx ceTky. B naHensax
OTPAXKBEHUR CO CTOPOHB! MOTbEMHRIX COCYHOB HEOBXOIMMO INpejlyCMaTpH-
BATh OKHa pa3mepamu He meHee 600 x 600 MM, KOTOpBIE JIEFKO 3aKPbIBAIOT-
9 CbeMHOMW peileTKoM, obecneunBas Nepexoy NAeH U3 COCYIOB B JIeCTHHY-
HO€ OT/IeNICHHE.

3. PEKOMEHIIALIMM ITO PACYETY
OBIMHE PEKOMEHIALIMH

3.1. Harpysxu u BO3MEHCTBHA Hd apMMpPOBKY MOJHO NOJPa3[eIHTb Ha
ToCTOAHHBIE M BpeMeHHbIe. K MIOCTOAHHBIM OTHOCATCA CTaTHUeCKHE HATpy3KH
0T COGCTBEHHOTO BeCa KOHCTPYKUMH apMHDOBKH, K BpEMEHHBIM — Harpy3s-
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KM, llepefiaBaeMpie NOSbEMHBIMM COCYHaMHM, OT COBMKCHMA OKPYIKAIOLIKX
rOpHbIX IOPOK, MOHTAXHBIE ¥ TEMIIEPATYPHBIC BO3ACHCTBHA.

3.2. Harpy3xu n BO30eACTBHA, 32 HCKITIOUEHHEM Te peJaBacMbIX Ha apMi-
POBKY HOFXbEMHBIMH COCYHJaMM, MMEKT BTOPOCTENICHHOE 3HayeHMe U MX Be-
JIMYMHOM INIpH pacueTe MOXHO IpeHeGpeub, TAK KaK OHM YYTeHb! KO3¢du
I[HEHTOM 3af1aca IIPH ONlpeieJIeHHH Harpy30K OT NOZbEMHBIX COCY/IOB.

3.3. Harpysku, nepenaraemMsie Ha apMHPOBKY NOXbeMHBIMHA COCYaMH,~
[MHAMMYECKHE M B 3aBHCHMOCTH OT PEXMMA BO3[IEHCTBHA MONPA3ACIANTCA
Ha aBapHiiHbie M 3KCIUTIyaTauMOHHble. X cliemyer cuMTaTh OCHOBHBIMM IIpH
pacueTe 37€MeHIOB apmMpoBkH. [Jo HanpasnewMio aBapuiiHpie HArpy3KH-
BEpPTHKAJIbHBIC, IKCIUTyaTaHOHHBIE — FOPHU30HTANIbHBIE.

3.4. ApapuiiHbie Harpy3KH BO3HHKAIOT IIpH OGpbIBE NMOABEMHOrO KaHam
U cpabaTpiBaHMM 3aXBATHIBAIOIMX YCTPOWCTB mnapaunoroB. OHu OniBaior
TONBKO B IIOfbEMAX, 0GOPYHNOBAHHBIX BO3/ICHCTBYIOIIMMM HA IPOBOIHMKH
HapanumoTaMH, H BO MHOTOM 3aBKCAT OT KOHCTPYKUHH NapaumnoToB.

3.5. [IpyuMHa 5KCIUIYyaTAaUMOHHBIX HAarpy3oK — KojieGanua nombeMHOro
coCyna, BBHXKYIIErocs Mo MPOBOSHUKAM APMHPOBKH, KOTOpBIE OINpEesIAI0T-
cs MEXaHMYeCKUMHU (fepOpMAUMOHHBIMM M KHHEMaTHYECKMMHU) CBOHCTBaMI
OMHAMHYECKON CHCTeMbl ~HOIbeMHbIH cocyl — apmupoka”. [lostomy
9K CIUTyaTalHOHHbIE HArpy3KH He MOTYT ObIThb 330AHBI HE3ABMCHMO OT KOHCT-
PYKUHH apMHpPOBKH M COCyOa M ONpeneNAroTICs TOJIBKO B IIpOLIECCE pacyers,
KGTOprﬁ H3N3AracrTca pasee.

3.6. [Io HampapjieHHI0 3KCIUTYaTaUHOHHBIC TOPH3OHTATbHBIE HATDY3KH,
NepeaBaeMble HAIpaBJIAIOLIMM YCTPOHCTBOM HOTBEMHOTO COCyHa Ha Mpo-
BOIHMK, leNlecooGpasso moppasnenuth Ha noBGommie P ¥ Goxosue P,
HanpaBJIEHHbIE ITO HOPMAJIH COOTBETCTBEHHO K JIOGOBOH H GOKOBOH MOBepx-
HOCTAM ITPOBOIHMKA.

3.7. IKCIUTyaTaUMOHHBIE HATPY3KH WUMEIOT CIyYaHylo COCTaBJISIOULYH
no myGHHe CTBOJA, 4TO OOBACHAETCA CIYYaHHBIM XapaKTepOM MeXaHHYyec
KHMX CBOWCTB ApPMHMPOBKH (MOHTDXHBIMHM OTIJIOHEHHMAMH [POBOJIHHKOS,

HEKaYeCTBEHHOM 3a/IeNIKON KOHIOB PAacCTPENOB M T.4.) .
3.8. Pacuer apMMpOBKH Ha TOPH30HTaNIbHbIE 3KCIUTyaTalMOHHBbIE Har-

PY3Ky OGBINHO 3aKIIIYAETCH B ONpEENIEHMH CedeHMH OCHOBHBIX 3JIEMEHTOB
(TIpOBOOHMKOB M pPacCTPeNOB) M BENMYMHBI LIAra apMUpPOBKH. IIpH 3TOM
BCe OCTaJIbHBIE IAapaMETPhl CHCTEMBI ~TIOABEMHBIA COCYX — ApMHMpPOBKaE’
CUMTAIOTCA MCXOBHbIMM. PaccuMTBIBa1OYI B OCHOBHOM METOIOM IIpOGHBIX
BapHAHTOB, T.e. IIPEB3PHTEJILHO BbIOHPAIOT CEYeHHA 3JIEMEHTOB M LAl
aDMHMPOBKH, 3 3aTeM PaCCUMTHIBAIOT. BO3MOXXHEBI Takoke BapHaHIbI pacuers,
KOrja ONpeneisioT HeKOTOpbIe M3 11apaMeTpOB, OTHECEHHBIE K HCXOIHBIM:
HallpuMep, OINpeperieHue AONMYCTHMOH IO YCIIOBHAM HOPMAJIBHOH 3KCIUTY:-
TAUMM CKOPOCTH MOAbeMa WIM KOHLEBOH HATDY3KH, HONITOBEYHOCTH apMH:
POBKH, KOHCTPYKTHBHOH CXEMbI ApYCa apMHPOBKH ¥ T.1I.

3.9. CeueHns 3n1eMEHTOB M IUAT aPMHPOBKH DacCUHTHIBAIOT B COOT-
BETCTBHH ¢ peKomeHaauusamy CHulI o npepenbsHbIM COCTOAHMAM

a) TepBOH rpynnbl, HACTYNAIOIMM B pe3ysibTaTe MOTEPH HeCylleH cro-
COBHOCTH 3J1EMEHTOB APMHPOBKH M3-32 pa3pyllleHHd IpH CHIOBOM BO3HeHCT-
BHH C YYeTOM HeONaronpHATHOrO BIIMAHHA BHEWHEH cpedb! (KOpPPO3HIHOIO
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Puc. 7. Pacuernsie CXeMbl APMHPOBKH

§ MEXAHWYECKOTO M3HOCA) WIM NOTepH YCTOHMUMBOCTH JABHOKEHHA TIOIBbEMHO-
10 COCy/1a IipH BO3HMKHOBEHHH PE30HAHCHBIX KOJeGaHHiA;

6) BTOpOi rpymMilpl, HACTYNIAIUMM B pe3y/bTaTe HENPUTOOHOCTH APMM-
JOBKH K HOPMAIBGHOH 3KCINTyaTallK MO TEXHONOTMYECKMM YCIOBMAM M3-33
I0AB/IEHHA HEJOIyCTHMbIX TPOTHGOB 37IEMEHTOB APMMPOBKH M KOJeBaHui
10ObEMHOTO COCyaa.

3.10. B ocHOBe pacueToB NexMT chemyiomiee oblee MONOXeHME: 3ahaH-
Hble MTIM OlpepesifieMble B MPOLECCE pacierTa NapaMeTphl CUCTeMbI ~TIOIbeM-
HIH cocyn — apMHMpOBKa” 06ecneynBaoT Ge3aBapMiHYI0 3KCTyaTaluio ap-
MMDOBKH, €CITH COXPaHAeTCi YCTOHUMBOCTD CHCTEMBI M HarpsixeHHO-medop-
MHPOBaHHOE COCTOSIHME 3JIEMEHTOB ApMHPOBKH He MpEBBHIILAET HEKOTODHIE
HOpMMpPOBaHHpIE NpeNerbHpIe YPOBHH B TeUEHHE 3aJAHHOIO CpOKa JKCIya-
TalMH .

3.11. PacueTHble CXeMbl AHHAMHYECKOH CHCTeMBI ’ONbEMHBIH COCYHd —
iPMHPOBKA™ MpEACTaBJIeHbl Ha PUC. 7 W MOApA3fesieHbl B 3aBUCHMMOCTH OT
B3AUMHOTO pACMONOXEHHA MOABEMHOr® COCyAa ¥ NpOBOJHMKOB Ha: [Ba
IByXCTOPOHHHX INpOBOJHMKA (CM. pHC. 7, a), [ABa OMHOCTOPOHHHX (CM.
puc. 7, 6), ABa yrioBeix (cM. pHc. 7, B) . BBefieHbI iBe CHCTEMB! KOO PIHHAT:
renonBHxHaA Oxyz u nomewxHana 0, x, v,z .

Cucrema koopmHar 0xyz OpHEHTHPOBAHA OTHOCHTENIBHO NPOEKTHOTO
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MOJTOXEHHA MPOBOAHHKOB: BEPTHKAIBHAA OCb Z COBMAjaeT ¢ reOMETPHA
KO¥H OCbl0 NOAbeMa H JIeKHT H3 paBHOM pAacCTOAHHH OT MPOBOXHHKOL
KOOpIHMHATHaA WwiockocTh zQy mapainienbHa BepTHKAIbHBIM IUIOCKOCTAN
KOTOpble HOpMAIIbHbI K T060BBIM NOBEPXHOCTAM NPOBOIHHKOB H B KOTOPH
nedcTBYIOT J10GOBbIE Harpy3kM F : koopmuHaTHasA WIOCKOCTb z(0x napa
JleNbHa BepTHKATBHEIM IUIOCKOCTAM, KOTOpble HOPMAIbHBI K GOKOBBIM M
BEPXHOCTAAM HpPOBOJHMKOB H B KOTOpPHIX [EHCTBYIT GOKOBBIE HArpysx
P,. Havano koopmuat O HEMOABIOKHO M MOXKET GBITh PACTIONOKEHO Ha JItoboi
rny6HHe B CTBOJIE, HApHMeED, Ha OTMETKE, COOTBETCTBYIOILEH Hayaly HBHXE
HMSL TPY>XEHOro HOABbEMHOro cocyia. B panpHeileM C 1eNbl0 COKpPAIECHH
HazoBeM Iutockoctd z0y M zOx COOTBETCTBEHHO JI06OBOH M GOKOBO

IUIOCKOCTAMM CHCTEMbI.
Cuctema koopmuHat O, x, ¥ Z, KECTKO CBA3aHA C IObEMHBIM COCYTIOM:

Hayai0 KOOppmHat 0, PACIONIOXKEHO B LEHTPE MACC IPYXKEHOro MOXbEMHON
coCy[a, @ OCH MapayUleIbHBI FPaHAM MOABEMHOrO COCY/ia, €ClH MOCTeRHM
YCIOBHO IpeACTaBATE B BHAE NpAMOYTOJBHOro Mapajleenumnena (cm
puc. 7), Npy OTCYTCTBHM KOjeGaHMi CHMMETDHYHO 32rpY>KEHHOTO IO[IbEM:
HOTO COCYHA Haua/lo KOOP/MHAT O, JeXuT Ha OCH Z, 3 OCH KCODIMHAT X,
Y,» Z, ApAIeNbHEI COOTBETCTBYIOLMM OCAM KOODIMHAT X, Y, Z.

Pfanpaamuoume YCTPOHCTBA NOXbEMHOIO COCYda 0GO3HAYECHBI MHICKCEH
mu K =1, 2, 3, 4 (cM. puc. 7) TakuM 06pa3om, YTO C OMHMM NTPOBOTHHKON
KOHTAKTHPYIOT TONBKO UETHbIC WIM HeueTHble HANpABAAMOMME YCTPOHCTBA
TIpOBOJHMKH OHOTO NOAbeMa 0G03HaueHb! MHIeKcaMu n= 1,2 (cm. puc. 7).

3.12. WcxopHble maHHpIe Oj1A pacueTa: NapaMeTphi NOAbEMa; KOHCTPYK:
THBHpIe IIapamMeTpbl CTBONA; KOHCTPYKTHBHBIE MapaMeTppl apMHPOBKH;
KOHCTPYKTHBHbIE NIapaMETpPhI MOMbEMHBIX COCY/IOB; MOHTaXHBIE TapaMeTpy
apMUPOBKH; 3KCIUTyaTalMOHHBIE TapaMETPhl apDMHPOBKHM; PAacYeTHbIE Xapak:
TePHCTHKH MAaTEPHAJIOB.

3.13. ITapameTpsl ogbEMA

THII IOBbEMA;

MaCCa IOPOXKHETO TOLEMHOTO COCYA, M, KT (eM. mpun. 2, 3, 4) ;

Macca I'pyXeHOT0 NMOMbEMHOTO COCYAa, M, KT (CM. mpui. 2, 3,4);

MAaKCHMAaJIbHas TaXOrpaMMHasA CKOPOCTh JBHXKEHHA I'pY)KEHOTO noabeM:
HOro cocyna, V, M/c;

BBICOTA nMogbeMa, H o M

3.14. KOHCTpYKTHBHbBIE ITapaMeTPEI CTBOJIA:

MaTepUai ¥ KOHCTPYKUMSA Kpeny CTBoia.

3.15. KOHCTpYKTHBHbIE IapaMeTPbl apMHPOBKH

MPOEKTHAsA CX€Ma APYCca apMHMPOBKM C YKa3aHMEM OCHOBHBIX pasmepos
TI0 OCAM 37IEMEHTOB, M;

THITBI PACCTPEJIOB H IPOBONHMKOB (CM. Npwi. 1).

3.16. KOHCTPYKTHBHBIE IapaMeTphl IO bEMHBIX COCYOB:

THIT;

cOOPOUHBIE YEPTeXH ¥ OCHOBHbBIE COOpOYHbIe eAMHMIIb;

MOMEHTEI HHEPLMH [PYXKEeHOro nogbemtoro cocyma I, 1, I, oTHock
TeJIBHO COOTBETCTBYIOIUMX LEHTPaNIbHbIX OCeH X , ¥ , z_  (MHHeKCHI 1 3mea
H B [JaIbHEHIEM OIy1IeHBI) , KT - M? (em. mpun. 2, 3, 4) ;
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k& J1060Bas C;w " M 6oxkoBas C,’w x JKECTKOCTH NOJBEMHOTO COCYAa INpH
110 fehOpMHPOBAHMH COOTBETCTBERHO T0GOBBIMH U GOKOBBIMH HArDY3KaMH,
&M (cm. mpun. 2, 3, 5) ;
TUI pabounx HAMPABNIAIOUIMX YCTPOUCTB;
paccToAHMs N0 BepTHKamm I H l2 OT LEHTPa MAcC TPYXKEHOTO
JOIbeMHOTO COCYA2 [O TOPU3OHTAIBHBIX I[UIOCKOCTEH, NPOXOMALIMX COOT-
BETCTBEHHO Yepe3 BepXHHMe H HWXKHME XKECTKHE HalpaBlAioue yCTpONCIBa
(paGoume WM npemoxpaHuTeNbHple), M (CM. npwi. 2, 3, 4), KOTOphbie NpH
JAMOHANIPHON KOHCTPYKIMH IOZBbEMHOTO COCYAa HOJDKHBI ObecleudBaTh
BbITIOJIHEHUE Y CITOBHIL:

L~ 1)

WK
e < 0,1, )

e € — 3KCUCHTPUCHUTET LEHTPA Macc TPYXEHOro NOgbEMHOI0 cocya

11_12

e=|l—-+—'1—l; 3)
1 2

paccTosiHMe MO BEPTHKAIM L, M, MEXOY BEDXHHMM M HIDKHMMM KECT-
KHMH HalpaBiAOLIMMH yCTpOHCTBaMH (paGouMMHM WIM NpeJOXpaHUTENbHbI-
w), L=1 +1;

pacCcToAHMe MO TOPU3OHTAIH § MeEXOy IpOBOAHHMKAMH IOABEMHOIO
cocyna (WMpHHA KONEH) , M;

rabapuTbi MOObEMHOTO COCY[a U B HalpaBlieHUM, NEPIEHAMKYIISPHOM
MOCKOCTH IIPOBOJHUKOB, M.

3.17. MoHTa)KHBIE NAPaMETPbl apMHPOBKH :

BEIUUMHBl KOHCTPYKTHBHBIX 3a30pOB Ha CTOPOHY Mexpay pabounmu
I0BEPXHOCTAMMU IMPOBOOHUKOB H KECTKHMHM HaNpPABJIAIIHMMHA ycrpoicnsa]vm
{pabouiMM WM TpeNOXPaHUTENbHEIMH) B JI0GOBOM Ay u GokoBomM A,
HNpPaBJIEHUAX, M;

Be/IMMHDbI CPE/IHEKBANPATHYHBIX IOGOBBIX Oy, M GOKOBBIX O, , MOH-
TKHBIX TOPH3OHTAJIbHBIX OTIJIOHEHWH NMpPOBOMHUKOB OT NpPOEKTHOTO IOJIO-
XeHMA, M.

3.18. SxcmtyaTaiMOHHpIE TapaMeTpbl apMUPOBKH :

pacyeTHas MHTEHCHBHOCTb KOPPO3HUHHOTO M3HOCA OCHOBHBIX HECYIIMX
VIEMEHTOB APMUPOBKHY, £, M/TOf;

pacyeTHaA MHTEHCHBHOCTP MEXAHMUECKOIO M3HOCZ IpPOBOIHMKOB, ¢,
uroz;

pacueTHbI CpoK c1yx6b1, T, NeT.

3.19. PacueTHble XapaKTEePHCTHKH MaTepHanoB (IIpUHMMAIOTCA HA OCHOBE
ricTBytommx CHull) :

pacueTHbIi MOAYNp YMPYrOCTH MaTepHala NpOBOJHUKOB M PacCTpenioB,
E H/M?*;

PacyeTHOE COTPOTHMBIIEHHE MATepHaNa NIPOBOIHUKOB M PacCTpelOB IpPH
PACTAXEHHH, CXKATHH U H3THGe, R, H/M?;
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pacueTHOE COTIPOTHBIIEHHE GETOHA KPEMH CTBOJA Ha OCEBOE PacTIKeHHE
Iyis TIpefieNbHBIX COCTOSIHMIA IepBOH TpYNNbI NpH Kiacce GeTOHA MO Npoy:

HOCTH Ha cxatue, R, H/ M.

MPEJABAPUTEJIbHBIA BHIBOP OCHOBHBIX MAPAMETPOB APMHPOBKM

3.20. Onpepensiorcs ACi CTBUTENBHAR

(mv*) @
H pacyeTHass HHTEHCHBHOCTH ITOYbeMa
2 - 2
(mv )pac-{ = (mV )Kpacq’ &)

roe Kp acy P3BEH 4 H 2 1A aPMHPOBOK C [IBYXCTOPOHHHM DacIOJIOKEHHEN
COOTBETCTBEHHO DElbCOBBIX M KOpOGYATHIX MPOBOJHMKOB; K .- pasei
12 # 6 1A apMHPOBOK C OMHOCTOPOHHHM pAaCHONOKEHUEM yxaagrmm( TIpo-
BOJHHKOB.

3.21. MpegBapurensHo war apMHpoBKHM [ (M) NPHHUMAETCA C YYETOM
. 2.15, 2.30 1 ycnoBus
1+ I2

1
| —— —nl <02, )

l
v

Tae n— Omkaiiree K OTHOLICHHIO “_I_‘__ HeJ10€ YHCIIo.

3.22. Iins BHIOPAaHHOrO IO KOHCTPYKTHMBHBIM H TEXHHKO-3KOHOMMYEC
KHM CcOOGpakeHMAM THIIa ITPOBOJHMKOB BBIIMCBHIBAIOTCA LEHTPAJbHBIE MO-
MEHTBl MHEpUHM MX IONepeYHOro CeyeHHsa NpH M3rube B 10GOBOMH Inp,
¥ 60KOBO# [ TIOCKOCTAX, M* (CM. NpuIL. 1).

3.23. Tlo NpHHATOMY IIATY apMHMPOBKH [, 3HaueHHIO iorapudma 106080
r0 MOMEHTa HHEPUHH MPHHATOTO CeYeHMA NpoBopmuxa g (/. . - 10%) &
3HAYEHHIO PAacUETHOH MHTEHCHBHOCTH TMofgpema (mb?) acy (W1 apMHPOBOK
¢ OBYXCTOPOHHUM DACIIOJIOXEHHEM MPOBO/IHHKOB 3TO 3HAYEHHe YIBaHBact
cA) OMpeneNATCcA C MOMOINbI0 HoMOrpamms! (puc. 8) norapudm noGosoi
xectkoctd Ig C y» @ 33TEM HeofxoauMas JTOGOBAST JKECTKOCTh paccTpent
C y (xH/m), chymero nposopHHK. Ha HOmMOTpamme ¢ MpaBoH CTOpDOHN
oﬁpenenne‘rcx JIHHHA YPOBHA Gmkaiiuero GOJNbIIEro 3HAYEHHS (mV’)ll
no cpasHemmio ¢ (mV?) pacy ¥ BbMHCIIAETCA K03 HHIHEHT HOMOTPaMMH

(mv?y,

= Y

KH (m Vz) pacy

3arem N0 NPUHATOMY ILIATy apMHMPOBKH / M KO3dpdHuUMeHTY KH Haxo
TMICA TOUKa A Ha TpaHCHapaHTe, IOMEUICHHOM B JIEBOM BEPXHEM YTy
HOMOIPaMMBI, KOTOPbiii HEOGXOAMMO TIPEIBAPUTENBHO BBHIYEPTHTb Ha Mpo¥
pauHoM Mateprane. Janee Touka O TpaHCNapaHTa COBMELIAETCsA C roph
3OHTATIBHOH JIHHMER Ha HOMOTPaMMe, COOTBETCIBYIOLIEH YPOBHIO Ig . pxt
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Puc. 8. Homorpamma [iis NPEABAPUTEILHOTO BIGOPa NapaMeTpoB apMHUPOBIKCH

x 10%) ¢ 1eBO# CTOPOHBI HOMOTPaMMBI, H;l)u 3TOM TPAHCH4 PAHT O PUEHTUDYET-
¢4 TAKMM 06pa3oM, uro6er ero KA OO GbUla BEPTHKANIBHOM, T.¢. Mapai-
NIENBHOM OCH OPIMHAT HOMOTPaMMBL B TaKOM IONIOXKE UK TPAHCIIAPAHT lepe-
JBUTAeTCA MO TOPU3OHTANIK, COOTBETCTBYIOLIEH Y POBHIO 3Hauenui Ig (1 X
x10%), o Tex nop, noka Towica A He COBMECTHTCA C paHee HAfLe HHOH THHAeH
(mV*),,- B 3T0M NONOXEHUM TPAHCIAPaHTa ONpenenAeTe shauckue lg  C
KiK IpoeKuys TOYKH 0 TpaHCNapaHTa Ha 0Cb aGCIHCC HOMOT PAMMBI, 110 KOTO-
POl O TIIOXKEHbI 3HAYCHUA 1g Cp y ITo 3Hayenuo lg Cp y BpuHCIAETCA 1060-
BaA XKECTKOCTH paccTpena Cp y:

3.24. [lo npuHATOMY IFary apMMpoBKM [, 3Hauemsio sorapudma Goko-
BOr0O MOMEHTd KHHEPLUMM NPHHATOrO CeYeHUS NMPOBOOHMKL [ (In - 10%)
H 3HaYEHMI0 PACUeTHOH MHTEHCHBHOCTH mombema (mV?) (q AHATOTMUHO C
IOMOIIbI0 HOMOTpaMMbI (CM. pHC. 8) BpHHCIMOTCA AOrapudpm GoxoBOM
KECTKOCTH Ig Cp y» @ 32TEM HeoO6X0pHMMAasA OOKOBas XECTKOCTh paccrpena
CP "

3.25. Ecnu 0pd nonp30BaHMM HOMOTpamMMoH (cM. puc. 8) TpaHCHAapaHT
BBIXOIHUT 3a NpefeInl HOMOTPaMMBI, TO 3TO 3HAYHUT, YTO IPHHATHIH THIOpa3-
MEpP MPOBOJHMKA He MOXeT oOeclieuuTs TpebyeMOH MHTEHCHBHOCTH TIOQbEM-
HOA YCTaHOBKH. B 3TOM ciydae cliefyeT NIpMHHMATH NPOBOAHUK CO CPABHHU-
TeNbHO GONBIIMMY 3HAUCHUAMHM MOMEHTOB WHepuMH. ISt fepeBAHHEIX 1pO-
BOMHMKOB IpH MOJIb30BAHMH HOMOTPAMMOM BelTHUHHbBI Illpx u Irlp y cie-
IyeT AenuTb Ha 21.

3.26. Heo6xogumbIe LEHTPANIbHEIE MOMEHTHI MHEPLHH 1p , TOIEpeuHbIX
(CYCHUI HECYIIMX PAcCTPesIOB OTHOCHTEIIBHO BEPTUKAIBLHOM OCH ONpENeNsAIoT-
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Puc. 9. OcHOBHEIE YCIOBHDbIC CXEMDbI 5IPYCOB apMHPOBKH

cA MO 3HaueHWAM xecTkocred C y H Cp x> TONIYYeHHbIM ¢ NOMOLIBH
HOMOTPaMMBI, B 33BUCHMOCTH OT NpPHHATOH CXEMBl SIpyC2 apMHPOBKH
(puc. 9) cnemyloupiM 06pazom.

3.27. Ecnu Hecyumit paccTpen onMpaercs oGOMMH KOHUAMH Ha Kpeli
crsona (cM. puc. 9, nos. 3, 4), HeoGxomUMbIH MOMeHT HHepuuH [, (m*)
CEUCHHMS HECYILIEro paccrpena INPUHMMAeTCsA DaBHbIM GolblieMy H3 OBYX
3HAYEHHi, ONpefieNIAeMbIX 10 GOpMYyJIaM:

)3

a:_(l - a

= 9o p 0
Ipz 3ElP GP}” @
22
.- (H +0,06) [1lJ 3a a, - ao)]C
pz 9EL, px’ ®)

rhe | — pacueTHmHi NPONET HECYWIEro paccIpena, M; &, — Gonbiee pac-
cTO OT KpelH CTBOJIa 10 MPOBOJHUKA IO IPOJIONIBHOR OCH PAaCcCTpena, M;
H - BpicoTa npodwis NpoBOOMMKA, M.

3.28. Ecnu Hecynmi#i pacCTpen omupaercs OIHMM KOHIOM Ha Kpell
CTBOJIA, a IPYTHM Ha KOPEHHOH pacctpen (cm. pHc. 9, mos. 2), Heobxom:
MBI MOMEHT HHEPUHH Ipz (M*) cevenns Hecymwero paccrpena npuHUMaer-
¢ PaBHBIM GONbIEMY M3 [BYX 3HAUEHWH, BBIMMCIAEMBIX H3 BbIPAXKEHHM:

- ag [‘”; - 2, Blp - ‘ag)z] . (10)
Iy, = 1251; py’
2712
.- (H +0,06)* 1] — 32, (¢, ~ a5)] c .
pz 9EI, px (
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IIpu 3TOM HEOGXORUMBIE MOMEHT MHEDHHMH M BBICOTA CEYEHHS KO-
PEHHOFO paccTpena NPHHUMAIOTCH He MeHee MOMeH’IPOB uHepmuu I 4 Bpico-
Thl CEYCHH HECYIMX PACCTPENIOR, OMAPAIOIMXCA Ha 9TOT KOpeunou paccTpen.

3.29. Eciu Hecyuimii paccTpen ONMpaeTcst OGOMMH KOHUAMH Ha KOpPEHHBIE
paccrpenbl (cM. pHC. 9, nos3. 1), HeOGXOAMMBIH MOMEHT ymepmm[ CeYeHHA
HECYILIETO PAcCTPena OnpepensAeTCs no Gopmyne:

2
a, (I p ao)
Ipz = 21 pr, (12)
p
me 4, — PACCTOAHMe MO NPOROTBHOR OCKH HECYIIErO paccTpena OT MecTa
(OIPAXEHHUS €ro ¢ KOPeHHbIM PACCTPENOM [0 NMPOBOAHUKA, M.

[pu atom HeoGXOmUMBIA MOMEHT MHEpUWKM [~ KOpPEHHBIX PACCTDENORB

PBHBIX TIPONIETOB Ip oIpefIeNACTCA IO GOpMYyTe:

2. - a)?
_ oVp 0
Iy, = =i G (13)
p

e &, ~— pacCTOsiHHe IO NPOJOIIbHON OCH KOPEHHOTO PAaccTpenia OT Kpemk 10
ONPSXKEHHA C HECYLLM PacCTPesioM, M.

3.30. na xorconsHoro IT-o6pasmoro paccrpena (puc. 9, mo3. 9, 10)
1e06X 0 IUMBIi MOMEHT HHEPLHH I, CeueHMA HECYWEro paccrpesa TMpHHM-
MA€TCA PaBHBIM Gonbmemy H3 mayx ero 3HauYeHMH, BBUHCIAEMBIX 10 ¢dop-
Mynam:

2 2
a, - a)
—op o .
L, = vy C,,: (14)
3 -3 .3
[ _ 101 102 sin“w  sin“w, c (15)

4
pe LIEQ sinfw, + 13 sin® W) P
me I — pacueTHpI# NPONET HECYLUEro paccrpena, M; 4@, — PACCTOSHHE MO
1pofONTbHOM OCH HECYWIEro PACCTPENa OT MECTa CONPAXEHHs ero ¢ yopoM A0
IpOBOJTHHKA, M; I0 W { , — DacueTHbIC NIPONETHI YNIOPOB, H3MEPAEMbIE OT
HECTA COTIPSKEHMA C HECYWMM PaccTpenom OO 3afieIKM B Kpelb CTBOJIA, M;
@, W, —BHYTpeHHUE YIJibi, OOPA3OBaHHbIe NPOJOTIBHBIMA OCHMH HECYLIEro
pccrpena ¥ ynopos. IlpH 3TOM MOMEHTHI MHEpPUMM CeueHUA YTIOPOB MpPUHH-
MAIOTCA PaBHBHIMK MOMEHTaM HHEepLMH CeyeHMs HeCylEro paccrperna.

3.31. Ilna KOHCONBHOrO OFMHAPHOrO paccrpena (cm. pHc. 9, mos. 7, 8)

1oGXOMUMBIA MOMEHT WHepuMM [ . cevemMa paccTpena NpHHMMAeTCH

MBHBIM GOJIBIEMY M3 IBYX €10 3uaueﬂmx PaccydThIBAEMBIX NO GOpMynam:
13

oz = 35 Sy (16)
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1 =——2¢C
z 1

P P X (17)

roe I, — wieyo cwinl (M), JeAcCTBYowteil Ha KOHCONMbHDL paccTpen, paBHoe

TIpH PeJIbCOBHIX NPOBOMHMKAX

IK = lp —0,5)‘ + H (18)
M KOpoGYaThIX
= 2H
Lo =4+ 5, (19)

rne lp — JIMHA KOHCONBHOTO paccTpena OT Kpel CTBONA O MONOIIBH
IpOBOIHUKA, M; 7 — BBICOTA FOJIOBKH PEJlbea, M.

3.32. IMo BenuuuHe HEOGXOMMMOroO MOMEHTa HHEPLHK [, TIPHHHMAIOTCH
THIT ¥ IpOMiTE paccTpena (cM. Tipwi. 1) ¢ GnukaiimiM GONbLUMM 3HAYCHHEN
I, . Ecnu uMeeTcs HECKOJIBKO THIIOPa3MEPOB NPOBOMHHKOB, 110 H3TT0KEHHOR
METOAMKE ClIefyeT ONpeNe/uTh COOTBETCTBYIOIHE MM IlUAr APMHUPOBKH H T#
NOopasMeprl PACCTPENOB, a B KAUECTBE PACYCTHOTO NPHHATbH OIMH M3 BapHak
TOB MCXOJISl U3 TEXHHKO-3KOHOMMYECKHX BO3MOXKHOCTEH.

[IpenpapuTesHO BBIGHPaTh OCHOBHbIE NapaMeTPsl apMHPOBKH  (ma
U THIIOPa3Mephl TPOBOMHMKOB H PACCTPENIOB) NOMYCKAETCA C YUETOM OMNbIm
M aHAJIOTHYHBIX NPOEKTHbIX pelenuit. [Ipu 3TOM peKOMEHIYETCH HCIONB3¢
BaTh THIIOBLIE POEKTHBIE PEIICHUA,

ONPEAENEHUE NMAPAMETPOB KECTKOCTH

3.33. Ina npuHATHIX MpodHiIeli NPOBONHUKOB H PacCTpesioB (CM. IIpHIL
1) 3amMCHIBAIOTCA reOMETPHYCCKHEe XapaKTePHCTHKH IOMEpPEYHBIX CEYCHH;
OCEBBIE MOMEHTEI MHEDIMM pPacCTpenoB Ipz, NPOBOIHKKOB Inp < 4 Inw
H IUTOIAY NOTIepeYHbIX CEYeHHH PaccTpesioB F_.

Ha ocrHoBanMy NpMHATOH KOHCTPYKTHBHOH CXeMBI Sipyca COCTaBIISeTt
pacueTHast cXxema HeCYLMX pacCTpesioB IIpH MX AedhopMHPOBAHHH T0GOBBIME
U GoxoBriMM Harpyskamu (puc. 10), mepepaBaeMpiMH IMPOBORHHKAME

3.34. Hecyume paccrpebl, 3aKpeIUleHHBIE ¢ OGOMX KOHIIOB (CM. pHC. Y,
nos. 1, 2; 3, 4), npu pedopMHpOBaHHH JIOGOBBHIMH HAarpy3kamH (CM. pHC.
10, a) paGorator Ha m3ru6. Mx no6osas xecrkocts C, (H/M) B mectax
KpeIUIeH!s MPOBOHUKOB C YYeTOM JONOJHMTENbHBIX cBseit onpenenaeTct
M3 BBIPOKCHHA

K
% = 8 —6 x —8 x — 5 '
00~ %01% TO0p% Tov T % — .= by axy
+Cy, (20)
rae i, j=0,1, 2! 3,..., N — HOMEp U TOUKa KpeIUIEHHs MONOJIHHTENBHOK

CBA3K Ha HecyweM paccrpene (0 — TOUKa KpeIUIeHMA NIPOBOOHMKA M MPMIO-
WeHHsA 106oBOI Harpy3xd P Py Ha HeCyluem paccrpene) ;
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K — xoaddHuMeHT, yuMTBIBAIO-
WHMA 3aKpelUIeHHEe KOHLIOB HECYLUEro
paccrpena: K = 1 —~ oba konna
KpettatTca GonramM (aHKepamu) (cMm.
puc. 9, nmo3. 1); K = 1,7 — omuH
KOHel| 3afeiiaH B Kpenb CTBOJA, IpYy- )
roifi — xpemurca GontoM (cM. puc. a,
9, mo3. 2); K = 3,212 — B Kpefb ‘ o
(TBONa 3afienanpi 06a KOHMHA paccr- 5 P ) Py 5

penia, COOTBETCTBEHHO He HMEMOLIErO )[}
9 3 > c 7 C, c
(cm. puc. 9, mo3. 3) M HMelolero a, 7 0 2

(cm. puc. 9, mo3. 4) HONONHUTEIIbHBIE - a,
G

CBA3U, 2y

b;; — KOIDPHUMEHT BIMAHNA, i
T.e. NONEpEYHble NMEPEMEIEHUA Hecy- Pox
Iiero paccrpeyja B Towke { TOf, ] 0
ReACTBHEM EIMHMYHOH CHIIBI, TIPUIIO- 3 -
XEHHOH B Touyke | 0e3 yuera CBA-
fi; & . — IoNepeuHsie NMpeMelne- a ] Zp

0/
WA HeCYWIero paccrpena B TOYKE !

KpelUieHuss NpoBopiuka [ = 0 mop  Puc. 10. Pacucrusie CXembl oupepenenus
ueﬁcn;ueM emmgﬁ CHIIBI, HpH' MECTKOCTHBIX XAPAKTEPHCTHK paACCTpeNnb-
JOXEHHOR B TOUKe j B3 yuera cpg- "X 630K

seit; xoapduumenter b = 8.

i ji
onpefieIAI0T 1O pOPMYIIE: !

2 2 - 21 _ 3
Uy =P Uy = Gy map I —apThy @1
iy i -
6E1pzzp
r;gg a < a; caraemoe (a; - a].)3 =0,npy i =j ¢opmyna (21) npumer

2 2
a]. (Ip a].)

5, = ———— (22)
iy T 1 ?
3E pzlp )
X, OHpENeNnAwT H3 peUleHHS CHCTEMbBI YPABHEHMM, WMCIO KOTOPBIX PABHO
WCTY BCEX AOMOMHUTENbHBIX cBA3ell /N Ha Hecymem paccrpene: ~
(Ax +5“)x +812x2 ot 51]'xj oot 51Nx1V =610

821x1 +(A2 + 8”)x2 +...+ 82].x]- +...+ 82NxN = 620,

........................................... ? (23)

...............................
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rae A; —nogatmsocts (M/H) J-it mononmmrensoii caazm,
A = — 29

rae C, — xecrkocts (H/m) /- mONONHMTENBHOR cBA3M, KOTOpas ONpeng:
nxercxj B 3aBHCHMOCTH OT BHJIa CBA3H CJIE/IyIOLIKM 05pasoMm:

JECTKOCTh PACIHOPHOTO NOMepeuHoro paccrpena C;, ONMMpPAIOLLErocd
Ha COCenHMH Napa/ulenbHp (CM. puc. 9, mo3. 6), Clemyer NPUHMMATh
PaBHO# 1060BOA H3rMOHOM XECTKOCTH MOCIEIHETO B TOUKE €TI0 CONPKEHHT
C PacCrOpHBIM PAaCcCTPEIIOM;

KECTKOCTh PACNOPHOTO MONEPEYHOro pacctpena C;, ONHPAIOWEroct
Ha Kpens cTBoja (cM. pHC. 9, 103. 5), paBHA €0 OCEBOM KECTKOCTH

rne F. — IUIOWwAmp NOMEpevHOro CeyeHHs PACIOPHOTO paccrpena, M’;
I - zm?ma pAacnopHOTO paccIpena, M; 7 — KO3QUUUEHT, YIUTHIBAIOLINE
)?CJIOBPU[ 3aKpeIUIeHHs. PAaclOPHOro pPaccrpena M TPUHHMACMbIA PaBHBIM

a+ L lp) M 1 COOTBETCTBEHHO MJIfA PaCOPHBIX PACCTPENOB, 3aAEIaHHBX

B Kpellb CTBONA, U ¢ GONMTOBbIM (ZHKEPHBIM) KpEIUICHHEM;
MECTKOCTh 3aKpEIUIEHHBIX Ha HECYIIEM paccTpelie COCeOHUX NPOBOJHH
KOoB (cM. puc. 9,103. 1, 2, 3, 4) :

OIMHAPHEIX
8EI
np x
G =—F—. (26)
CMIapeHHBIX
161 gp x
G=—""p (27)

JECTKOCTBIO COCE[HHX NpPOBOJHMKOB HAa HECYLUEM PAacCTpelie MOMHO
npeHeGpeys, €CIM paccTpesl HMeeT YIOpHI, COENMHAIOIIHE €ro ¢ Kpemnby
CTBOJA;

xecrkocTs C, MPOBOJHMKA, CNAPEeHHOTO C OCHOBHBIM, /YA KOTOPOIO
NpOM3BOINMICA pAacyeT, yuMThiBaeTrcsi B ¢opmyne (20) IONONHUTEIBHEIM
WICHOM; TP 3TOM XKECTKOCTh | OIpENeNIACTCA H3 BhIPaXKeHHA (26) M BBO:
IMICA B PacYeT TOIBKO NPH HANHYMH TAKOTO CIAPEHHOro MPOBOMHWKA, a IpH
ero orcyrcreuu B popmyne (20) cnepyer npunary C, = 0.

Ilpu HanwuuM He Gollee BYX [ONOJIHMTENIBHBIX CBA3eH Ha HecylueMm
paccrperne, TOMUMO IOMOJTHMTENbHOR CBA3M B BHMIE MPOBOMHHMKA, CIIaPEHHO:
ro C OCHOBHBIM, 9TO OGBIMHO HaGlTI0JAeTCA B KOHCTPYKUMAX XECTKOH apMu-
POBKHM, pacueTHas CXema [yif ONpelelleHUA JIOOGOBOM XeCTKOCTH pacCTpesios
MMeeT BHJ, OKa3aHHeN Ha puc. 10, 6. [Ipy 3TOM 11060Bas XeECTKOCTb paccr:
pella B TOYKe KpEIUICHHA TPOBOJHMKA C YUeTOM [ONOIHHUTENbHbIX CBs3eH
MOXKeT GbITh ONlpenieneHa ClieaylomMM 06nazom:
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TpH ABYX OOIMOJIHUTESIbHBIX CBA3AX 1 H 2:

1 K
3B, 1,
2
a (lp - ao)
, (28)
CP,V - 2 2 5 o
3E{)zlp 513 + 82A - 2D51 2
1 —
a( —a,)? AB - D?
p
TIPY OJTHOM JAOTIOSIHMTENBHOM CBA3M L:
1
3E1pz pK
a; d, - a)?
pr = N + Co, (29)
pz'p 52
1-
a’ y- 2,)? 4
TpH OTCYTCTBHH [IONOJIHUTENBHBIX CBA3CH
3EI I K
V4
CPY " =t 2 * Co’ (30)
a, (Ip - a,)
e
1 2 - 2
a; (IP al)
A = C + 3% j ,
1 IPZ P
2 2
B = N a, (1'p a2)
b
c, 3151szp
2 . 2
ax(lp—az) (2a219—al a’)
b= 6FI__1 ' (31)
pzp

Koad¢puunentsr 81 )8 , OTpefe/lsATca B 3aBUCHMOCTH OT YUCIIA pac-
YeTHBIX NIpOJIETOB, HA KOTOPBIE OCIHUTCA pACCTPEIl NOTIONTHUTEIbHBIMH CBA3S-
MH 1 ¥ 2 (cm. puc. 10, 6), ¥ MOJIOKEHMA JTOGOBOM Harpysku B 3THX IIpo-
nerax:

IIPU HAJIMYMK [ABYX JONOJIHUTENBHBIX CBA3EN H TpeX pacueTHHIX IpOJIeTOB
0<a, <a, <lp)

a) Harpyska B HepBOM KpaitHeMm nponete (0 < a <a1)

s a, (lp - a,) (2”11p - ag - af)

- ’

1
pz p
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a (I -a) Qa/l B —a23
P 2'p ” % 2 ’ @)

3 !
6L, 1,

6) Harpyska BO BTOpOM cpeaHem npornete (¢, <a, <a,)

2 __ 2
5 = al(lp—ao) (2ao£p— a, a')
1 1 ’
6E1pz P
2 __ 2
%(lp‘ ”2)(2a21p_ aq 02)
5 = s (33)
2 6EI 1

pz P
B) HarpysKa B TpeTbheM KpaiiHem npoitete (4, <a; < Ip)

2 2
a . - ao) (2a01p— a a®)

p 0 1

8, = 6EI 1, ’
a, Uy~ a,) Qagl, ~ ay — a3) -

8, = 6E1 1, ’

IIpY HAJIMYMH OJIHOH MOTOTHUTENBHOM CBA3H 1 M NBYX pacyeTHBIX Mpone:

108 (0<a, <lp, a, =Ip)
a) Harpy3Ka B NepeoM nponere (0<a, <a,)

ay Uy — a) Qa,ly - ag - b
5 = , 8. =0, 35)

1 1 2
6EI ,, 1)

6) Harpy3ka Bo BTopom nponiete (2, < a, <Ip)

a,( —-a)Qal, — a®—a?)
1 0 0 (V] 1
8= —————" ,5,=0, (39
6ETpz 1p
IIpH OTCYTCTBHH IOIIOJTHHUTEJIbHBIX cmaeﬁ B HATHYMHU ONHOTO pacqemoro
nposnera

5,=8,=0, (37

Cy» Cl s C2 — YEeCTKOCTH [IOTIOTHMTENIBHBIX CBsA3eH Ha HeCyLeM paccTpele.

Hecyumie paccrpesnsi, y KOTOpBIX 3aKpeIvleHbl 06a koHuUa (CM. pHC. 9,
nos. I, 2, 3, 4), npn pedopMupoBaHMH GOKOBBLIMH Harpy3Kamu paGoTair
Ha CXKATHE M PACTAKEHME C M3THOOM OT BHEIEHTPEHHOTO INPHIIOXKEHHUS HArpy-
30K (cM. puc. 10, B) . JIononHKTeNbHbIE CBA3M HA HECYILEM PACCTpesie IpH Of
peneneHuH ero GoKOBOM XECTKOCTH MOTYT HE YYHTBIBAThHCA, H GOKOBasA XecT-
xocts (H/M) paccrpena Cpx B MECTaxX KpelUleHus MpOBOIHUKOB OMpene:
JIAETCA U3 BHIPAXKEHUSA
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Cox = (38)

2
I F * g UpUy = 3ap) +3a]+ @
PP P pz

me K — xo03bMuMEeHT, yUMTHIBAIOIIMH 3aKpelUleHHe KOHIOB HeCylero
paccrpena: K = 1 — oba koHua kpensrca Gonramu (aHKepamu) (CM. pHC.
9,no3. I); K = 1,1 — opyH KOHell 3afieNaH B Kpenb CTBONA, IpyTrOil KPenHT-
¢a GontoM (cM. puc. 9, mo3. 2); K = 1,15 u 1,35 — 06a xouua 3ajgenaHsl
B Kpefb CTBOJIA, MPOBOJHUK DACIONOXEH COOTBETCTBEHHO MOCpeluHe (CM.
puc. 9, mo3. 3) M Mexay CepedMHOH paccTpena M KpeMblo CTBOJA (CM. pHC.
9,103. 4) ;

a, — 60nbIee PacCTOSHUE M0 IPOMOTIBHON OCH PACCTpENa 0T ero KOHIA
[0 TOYKH K PETUIEHHA POBOOHMKA, M;

d — pacyeTHRI 3KCUEHTPHCHTET NMPWIOXKEHHs GOKOBOH HAarpyskH (M)
Wi IPOBOJHHMIOB : PeIbCOBBIX

d=0b-05r+H, (39)
KOpoGyaThIX
2H
d=b+ 5 (40)

me b — paccrosHMe OT IIPOJONBHOM OCH paccrpesia O MOAOLIBEI POBOIHHU-
Ka, M;

$ — BenuuMHa, xapaKkTepusyllaa GOKOBYI0 NOAATIMBOCTb KpeIUICHHA
npoBomHMKa (M~ ') M paBHas 1500 misA penpcoBrix MpoBomHMKOB P50 M
P65, 500 — mnA mepeBsHHBIX M penbcoBbIx P75, 300 — mnisa kopoGyaThix.

3.35. Hecyumie KOHCONBHBIE OOMHApHBIE paccTpenst (CM. puc. 9, mos.
7, 8) npu pedopmMUpOBaHMH TOGOBHIMM M GOKOBBLIMM Harpy3skamu paGoTaioT
Ha C)KATHE C M3rUGOM B 3aBHCHMOCTH OT HAaNpaBJIeHHUA HATPY30K IO OTHOLUE-
M0 K NpOJONBHOM ocu paccrpena. JIoGoBas >xeCTKOCTh pr (H/M) xon-
CONIBHBIX OMMHAPHBIX PACCTPENIOB ONpeNeNAeTCA M3 BbIPAKESHMHA |

E
= 1
py nl_cos®w Kl sin?w ’ (41
P K
¥ 31
FP pz
e [ - I~ onpepensiorca 1o m. 3.31; w -- yron mMexay NpoaoJIbHOH OChI0

paccTpenta M J1060BO¥ IWIOCKOCTBIO CUCTEMBI 20 Y (Tpamyc), T.e. INIOCKOCTbIO,
HOpMaJIBHOH K NOGOBBIM PaGoyHM IOBEPXHOCTAM MPOBOJHMUKOB (CM. pHC.
7); apu w = 0 paccuutsiBaloT MO dpopmyae (25);

n — K03 GHUKEHT, yUHTHIBAIOLMHA YCIOBUA 3aKpelUIEHUs paccTpena npu
¢TO CHKATHM M TIPHHAMAEMbIA U3 BpipaxeHus (25) ;

K — xosduument, yuHThBaIOLIMH YCTOBHA 3aKpelUIEHHs PacCTpena NpH
¢ero uarnbe K = 1,44 2,8 — 514 3a[e/IaHHbIX B KPEIlb PACCTPENIOB JBYTaBPO-
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BOrO NpOQWIA COOTBETCTBEHHO C BEPTHKATBHO pACNONOXEHHON CTEHKOH,
KOpOBYAaTLIX M C TOPU3OHTATBLHO PacloNoXkeHHOH creHkon; K = 4,0 — om
PaCCTPEINIOB C aHKEPHbIM KPeIyIeHHEM K K eIl CTBOJIA.

BoxoBas xecrkocth C . KOHCONbHBIX OIMHADHBIX PACCTPENOB OMpefe:
JIACTCA H3 BHIPAKEHHA

E

CP" = nl_sin® w KI; cos? w ' 42)

: F * 3r te
p pz
3.36. Hecymme xonconshsre I1-06pasHbie paccrpens: (cM. pac. 9, 103
9, 10) npu pmedopmMUpOBaHMM JIOGOBBIMH HATPY3KAMH HMEKT DPaCuETHYR
cxeMy, NOKa3aHHyio Ha pHc. 11, a. Mx no6oBas xeCTKOCTh pr B MecCTax

KpeIUTeHHs [IPOBOHHICOB ONpefenAeTcs H3 GOopMyIIb:

E
c, = - — @)
Py ag - a)? "[(Ip‘”o)zlolsmz“’; = all ,sin*w, ]’
1 * F I?
BIPZ P op
rne L, ! l @, W, , W, BHMKCIAITCA MO I 3.30 4 B COOTBETCT

01’ ‘02’ “n’ "
BHM cppnc. 11, a; ,F_— nnomadp NOMNEPevyHOTO CeueHHst ymopa (CTOMKH),

M?; n — K03dGUUMEHT, YUMTHIBAIOUME YCTOBHA 3aKpEIUICHUA YTIOpOB X

TIPMHHMAEMBIi COITIACHO BRIPAXEHHI0 (25).

Ilpi necopMHUPOBaHMK GOKOBBIMH HATPy3KamMy KOHcoMbHble I1-06pasnbe
paccTpenbl HMEIOT PACUETHYI0 CXeMY, IOKa3aHHYI0 Ha pHC. 11, 6. Ux 6oxoBsaz
KECTKOCTh Cpx B MECTaX KpeIUIeHMsA MPOBOAHMKOB ONpejensercs mo dop-
MyJte: E

= -
x 3 ;3 . 2 L2
p a, (IP - no) 1011025111 W, sin”w,
+ 3 2 3 .2 *
1 F . . .
p'p 2,1102(1013111 wl lozm wz)
- , (44)

2

y [1rp Uy - 3a,) + 3a§] + @
Pz p

I, , — MOMEHT HHepIMH TIOTIEPEYHOrO CeYeHNA yopa (CTOAKH) paccTpe
J1a OTHOCHTEJTbHO BEPTHKABHOM OCH, M° .

3.37. ¥KeCTKOCTh HECYHMIMX DPAacCTpE/IOB NpH YITIOBOM (JMaroHaibHOM)
PACIIONIONEHHH NIPOBOJHHKOB OTHOCHATENIBHO MOOBEMHBIX COCYHOB (CM. pHC.
9, no3. 4) onpeaenAeTcA B COOTBETCTBHM C PaCueTHOH CXeMOM, I10Ka3aHHO#
Ha puc. 11, 8. Ilpn medopmupoBanuu n0GoOBOK HAarpyskon Ppy noGosas

KEeCTKOCTh PaACCTPEIOB

1
CPY— sin 6 /cosa ’
/| )z ' 2
\ \Cpll

Cpl

49)
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me 6 — yron mexnay no6oBo# mioc- a Py
KOCTbIO cHCTeMbI {CM. pHc. 1,1, 7, B) AN 0 2
1 IpOQONBHOR ocklo paccrpena (cm. VY /Y a, N
puc. 11, B) ;
C,| — MeCTKOCTb Hecymero g ip
PACCTpENia B HAMpAB/ICHUH, MEpIeH- p o
WAKYNADHOM €ro NpOMNOJILHOA OCH, . U:T P ,
onpenensemas M3 BbipaxeHud (20) VO T
wm (28) @A paccTpenoB ¢ 0GOMMH d
33K peIUIEHHBIMH KOHLAMM H BbIpaxe- 7 lp
muA (43) mia KoHconsHeix [1-06pas- Ppx
HBIX pPaCCTpENIOB; b 8
C_ | — XECTKOCTb Hecywero pac- g
cfpenia B HANpaBIEHWH, Iiapalielp- 4;
HOM €ro MpOJONBHOM OCH, JIA pac- T %
(TpenoB ¢ OGOMMHM 3aKpeIlIeHHbIMM ip
KOHI[AMHM HAXOAMTCA M3 GOpMYIbI:

AL

o~

Puc. 11. Pacuernmie cxemsr onpeneneHusn

EF pl'p (46) WECTKOCTHBIX XAPAKTepHCTHK PacCTpesh-
CP” =L a4~ 4y HyIX 620K
2, Uy = aq
e a_, F_ onpemensorcs, Kak K B BhpaeHuu (38), a st KOHCOND-

HBIX If-OGpaSHbIX paccTpenoB —

E
3 ;3 2 22 >
p a, (lp—ao) 1,15, sin" w, sin“w,
+
2 3 .2
Ipr 2, llaz(lmsm w, +102sm w,)

roe lp, a_, Fp, 101, Ioz’ Ioz, W, , W, ONPEMEIAITCA KAK H B BRIpaxe-
i (44) .

[Ipn meopMUpOBaHHH BOKOBOH Harpy3Koi P . Ofpenenserca Goxopas
XeCTKOCTb PacCTpenoB

C

px cos 0 /sm@ Y a? [l (- 3a )+ 342
z+ 0+ >
p" 3KE1pz p
—> (48)
¥ E
?E)-Cp It Cp" HAaXO[ATCA MO PEKOMeEHmauMaM BhipaxeHuit (45), (46),

Ip, a,, Ipz, K, ® — no pexomenpauusm Beipaxewns (38); d
onpenesisieTca Mo gopmynam (39) u (40), rme b — paccrosiHMe OT Mpo-
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TOJIBHOM OCH paccTpena O MOJOUIBEI HPOBONHHKA MO JIMHWM, COSOHHAN-
wieil MPOBOIHHUKH, M.

3.38. PaumoHANBbHO CIPOEKTHPOBAHHAA KOHCTPYKTMBHAas cXeMa fpyca
DOMXHAa 0BeCneulBaTh MPUOTU3HTENILHOE PABEHCTBO COOTBETCTBYIOLIMX XKECT:
KOCTeH HeCYmx paccTpelloB B MECTaX KpPEIUIEHHs PasiIMYHBIX [IPOBOJIHHUKOB
[aHHOTO NOTBEMA

c . =C ., CP"; ~ Cp,‘2 s (49)
rme n= 1, 2 - HHACKCBI MPOBOOAHHKOB OJHOrO Nogbéma B COOTBETCTBHM ¢
PACUCTHBLIMM CXeMaMH, NMOKAa3aHHBIMU Ha puc. 1 u 7. CobmiofeHKe 3T0ro ycno-
BHA NOCTHraercs IpHMeHeHHeM Pas3THYHbIX NpOduIeil WA HecylHMX paccTpe:
JIOB OJJHOTO IIO/IbEMA.

3.39. BespasmepHble apaMeTpsi 1060Bo# @, U GOKOBOH @ >KecTKOC
Tei APMHUPOBKH IO A-MYy INPOBOOHMKY onpenen}llol'ca u3 Bmpaxemm

6ET p x
T = (59
pyn
_ 6Elnp y s
axn - 13 L ( 1)
Cp xn
mme C,,, ¥ C_ ., ~— COOTBETCTBEHHO N0GOBaA M GOKOBaA XKECTKOCTE

Hecyuxero paccrpena B TOUKe KpelUIeHMHl #-ro IpOBOJHMKA, ONpemensde-
MbI€ B 3aBHCHMOCTH OT KOHCTPYKIMH fIpDyCca apMHPOBKH B COOTBETCTBHH ¢
na. 3.33 — 3.38 (H/m).

3.40. Beapaamepnme napaMeTpnl J1060BOi a H GoxoBOH a;n HKecT-
KOCTeH cHCTeMpl “HOIbEMHBIH COCYN — apmxpomca IO n-My NPOBOIHHKY
OHpeNeNAIoT U3 COOTHOLIRHHN :

C
pyn
%*
a =a (1+ ——); (52
rn rn Cncy
* Cpxn
%xn = %n 1+ T__)’ G3)
ncx
roe C H C — COOTBETCTBEHHO J1000Basg U 6OKOBas KeCTKOCTH NOOb-

eMHOI‘O cocyna onpene.rmemme no raGnuuam (cm. npui, 2, 3) WIN clielpan-
HBIMH pacueTaMH, HpUBeJEHHBIMHE B IIPHII. 5, B 338BHCHMOCTH OT KOHCTPY KIME
MOABEMHOTO COCYIa C YUeTOM I1. 4 IUTA CKHIIOB H 1. 6 mna knereit, H/m.

3.41. B ciyuae 060pyAOBAHHA NOTbEMHBIX COCYZIOB YIIPYTHMM POJIHICO-
BBIMH HANIPABJIAIOIMAMY YCTPOACTBAMH C PErynHpyeMONR XeCTKOCTBIO ITPOH3-
BOJHUTCA PAaCYeT XEeCTKOCTHBIX APAMETPOB HANPABJI AKX YCTPOHCTB.

Ynpyrue 3neMeHTbl HANPABIIAIMMX YCTPOACTB AOIDKHLI HMETb HENHHe-
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e XKeCTKOCTHbIE XapaK TepHCTHKH, Hx 1060Bad H 6OKOBaA XeCTKOCTH IpH-
FAMAI0TCA COOTBETCTBEHHO PABHBIMM MaKCHMATBHOMY M3 IBYX 3HAUEHMH :

CHy = max [C, wym CH},C], (54)
Cnx = max [C ) Cuxcls (55)
1o He Mmenee 150 xH/m, roe mpuusATEI CieftyiomHe 0GO3HAYEHHH : C
{ — COOTBETCIBEHHO JIO0OBas ¥ OOKOBasg AMHAMMYECKHE »cecncocm

JIPYTUX 37EMEHTOB HAIPaBIAIOWMX YCTPOHCTB, KOTOphie BpiOHpawTcs W3
JCTIOB WA :

p?
Cny 1 (56)
2
Cyxg = 0,175 " (57)
C B C,_ __ — COOTBETCTBEHHO JI0GOBax M GOKOBAA CTATUYECKHE KECTKOC-

HyC HXC .
T YNpYTHX 3JIeMEHTOB HANpaB/IAIIUUX YCTPOHCTB, KOTOpbIE BhIGHpAKTCA

3 YCTIOBHI

Caye 2§, (m+ m_ ). 1073, (s8)
CHXC> §,(m + mXK) ©1073, (59)
e m, . — Macca XBOCTOBOIO KaHara, Kr; H §x — MOMPaBOYHbIE KO-

$HIMEHTBI NpPH pacyeTe COOTBETCTBEHHO no&moﬁ H OOKOBOH XeCTKOCTEH,
JBMCALIME OT THIIA IOAbEMA M PACIIONIOKEHHA TOMOBHOTO KaHara, 1/C2:

S’ =2; §‘ =4,7 — pJig OQHOKAHATHOIO U OBYXKAHATHOIO NOXbEMOB
cpacnonomelmeM KaHaTuB B IUIOCKOCTH, MEePIEeHOMKYNAPHOH IIOCKOCTH
IpOBOJHMKOB (B OOKOBOM MNIOCKOCTH 20X) ;

¢ = S’x 3,3 — @jis IBYXKaHATHOTO MOJZbEMA C PACHOJIOXNKEHHeEM KaHa-
0B n TII0CKOCTH IPOBOJIHUKOB (B JI0GOBOM INIOCKOCTH ZOY) ;

= 4,7, { = 3,3 —[yIA YeTHIPCXKAHATHOTO OXbEMA C PACIIONIONEHHEM
xaﬂafyon B IIOCKOCTH IMPOBOJIHMKOB;

¢, =2 §,=53 - UETHIPEXKAHATHOTO MOAbEMA C PaclloNoxKeHneM
xanafos B rmocxocm TeprieHUK YJIAPHOR IUIOCKOCTH IPOBOSHHICOB.

PACYET APMUPOBKH NO NPENENbHOIM COCTOAHHAM
IEPBO T'PYNIB U3 YCIIOBHA NMOTEPH YCTONYHBOCTH
ABKEHHMA NMOJABEMHOIO COGCYAA

3.42. Pacyet 3ak1043eTCA B IpoBepKe 3aNaca yCTOMUMBOCTH [IBHIKECHHUS
MOXBEMHOrO COCYHa 10 OTHOIUEHMI0 K JIOGOBBIM M GOKOBBIM KOJIEOaHUAM.
lIlpu 3TOM HMMeeTCa B BHIY, 4TO cobiopanTcs ykasaHua m. 3.38 mo pauuo-
HajIPHOMY TIpOEKTHPOBAHHI0 apMMPOBKH. Tak Kak 06eclieyuTh BhIOIHEHHE

43



Ecp

L5

L0

\

\

05

\
\\

g 7 2 J 4 lge”

Prc. 12. T'paduk H3MEHOHHS OTHOCHTENb"
HO#l cpenmel XeCTKOCTH NPOBORHHKOB
€ p B 38BHCHMOCTH OF Ig { ah)

C

by, ucC C

rne C —
A Py’ px,’ Tpx, co

ycroBHit (49) KOHCTPYKTHBHO OYeHs
CIIOXHO, B PacyeTrax pEKOMEHMyercd
NPHHAMATD:

IUIA CXeM apMHPOBKH C [BYX:
CTOPOHHMM PpacliONIOeHHEM NPOBOL:
HHUKOB OTHOCHTEJILHO NMOOBbEMHOTO CO-
cyna (cMm. puc. 1,6, B, 1; 7,3,B)

/A (60)
Coy = pr1 CPJ’:’
“ox, 7 Cox, (61)

DN CXeM apMHPOBKHM C OJHOCTOPOH:
HMM DACIONIOEHHEM ITPOBOIHHKOB
OTHOCHTENIBHO TOABEMHOIO COCYNd
(em. puc. 1,3, 1; 7, 6)

e )
N R
-Jc. .
Cor = Vi, " Cr o (6

OTBETCTBEHHO J10 60B b1e K GOKOB bi€ XKeECT-

KOCTH HeCYIHMX PacCTPeNyioB B TOYKAX KPEIUIeHUA 1 ¥ 2 MPOBOJHUKOB OJHOT0
NOQbEMA, BHIMKCIIAEMBIE B COOTBETCTRHH C IL.11. 3.34 — 3.38.

3.43. OTHOCHTENBHBIE CPENHHE JKECTKOCTH MPOBOJHMKOB €,

nsorca no rpagpuky (puc. 12).

onpene-
p OTPR

OTtHOCHUTENTbHAR cpenHAs J1060BasA >KECTKOCTD OBYX- H OJHOCTODOHHHX

TIPOBOHHKOB € cp NpHHUMAETCA

=a
o <f;o
HHKOB €. ., M €.,
g(1/a}) u 1g (1/ax';) C yueTom
NMOIbEeMHOTO COCyHa Cnc
mna knered. Eam (1/ag) <1, €,

xn
OTHOCUTeNnbHAA CpeHAs Goxgnan

KOB €
=2
nogsemHoro cocyna C.
Ecnn (1/a}) <1, €

YCTaHABIIMBACTCA B 33aBH

P

nc
p X

,» TIP¥ JIOGOBOH ecTKOCTH paccrpenoB C,
pmynam (60) wm (62). Ecnu (1/a ) < 1,7e,
OTHOCHTEBHbIE CPeTHHEe GOKOBBIE KeCTKOCTH B
NPHHUMAKTCA COOTBETCTBEHHO B 3aBHCHMOCTH OT

B 3aBHcuMocTH oT lg(l/a ), rpe a, =
y":Cp y, _ Ofpenensemoi

=4 32q,13.
& yxcropo{;}mx NpOBOL:

Cpx H Cpx npu GOKOBOH XKeCTKOCTH

1 2
x> KOTOpas ONpeqeNAeTca COITAacHo Mpwil. 5, 1. 6

= 32a3 /3.
ECTKOCTb OMHOCTOPOHHHX TTPOBOJIHY-
CHMOCTH OT lg(l/a;) ,THe ay =a¥ TpH

cyserom C . 10 dopmyne (63) u npil GOKOBOH KECTKOCTH
{(CM.TIpHIL. 5, 11. 4 7151 CKMIIOB M I, 6 151 KNeTed).

Iy 32“*p'am/_3, (n=1; 2).

3.44. IlpuBeneHHBIE OTHOCHTENbHBIE XKECTKOCTH CHCTEMBI ’TIOIbEMHbH

COCY[ — apMHPOBKA’ OIpeNIeNAIOT CA
44

cIemylongm 06pasom.



TlpuUBefieHHas OTHOCHTENbHAA JIODOBAsA XXECTKOCTh CHCTEMbI C IBYX-
O[THOCTOPOHHMM PACTIONIOKEHHEM TPOBOIHHKOB |

€
cpy
€, = ————F—— > (64)
Yo ey
CP)’ Cncy
me €., ompenensAwIcA Mo m. 3.42; Cncy — JI060BaA XECTKOCTb

ﬂO)IbeMHOI‘O cgcyna (cm. mpun. 5, .. 4, 6) .
TpuBeneHHbIE O THOCUTENbHBIE GOKOBBIE XECTKOCTH CHCTEMBI !
no pa3IIH‘leIM HPOBOI[HHKaM npn HX II.ByXCTOpOHHeM paCHOHO}KEHMH

ecpxl €cp X2
€xl = c ; exz - C ’ (65)
1+ —BXL 1 + —BX2
Cncx Cncx

IPH KX OTHOCTOPOHHEM PaCHOJIOKe HHH

€
cpx
: - (66)
_—_px
1 +

Cl’lC.‘(

3.45. TlapaMeTpbl HEOJHOPOJHOCTH [e(OPMAUUHOHHBIX XdPAKTEPUCTHK
ONpeneNnAnTCA CAEyIoUMM 06pasom.

Jns cxeM apMUpPOBKH ¢ ABYXCTOPOHHHM PAcrojIOXeHHEM 1POBONHUKOB
BRYMCnAeTcs KO3 ULUUHEHT HEOQHOPOJHOCTH AeOPMALMOHHBIX XapaKTe-
PUCTMK TIPOBOAHMKOB B GOKOBOI IUIOCKOCTH:

2

EXZ exx
aXZ aX'l
g=ledm—m—————— | (67)
x2 ‘I—' Xt
a. a
X2 X1

me a, ., @&, M € , €,  ONpEIENANTCA COOTBETCTBEHHO MO HOpMYTIaM
SHu (65)

JIins cxem apMMpPOBKH ¢ OJHOCTOPOHHMM PacloOXeHHEM NIPOBOHUKOB
BHIYMCIIAETCA OTHOLICHME CPE[HHX JXKECTKOCTeH GOKOBOW M J1060BO#H
IpH GOKOBOM OFHOCTOPOHHEM : IIpH JI060BOM OHOCTO pOHHEM:

Cpx €x oy €

p =T b p =
e ’
py &y 2Cpx6x

(68)
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roe C M €, € ONpEMENAIICA COOTBETCTBEHHO MO GOpPMYINam

s Cx
(62), 63) & (64), (66).
3.46. My/nBTHIUIMKATOpBI YACTOT KOJIEGaHMH TpPYXKEHOro MOXbEMHOrO
cocyna (cm. puc. 7)
MYJIbTHIUIMKATOp YaCTOThI NMOBOPOTHBIX KOJieGaHu# cocyna B s1060Bo#
TLIO CKO CTH

2
AL = mL?/ar, (69)

MYJBTUIUIMKATOpP YaCTOThI MOBOPOTHBIX KONebGaHuii cocyma B GOKOBOi
IUIOCKOCTH:

2 2
)\y = mL /4'Iy, (70)

MYIIBTHIUIMKATOP YAacTOTHI MOBOPOTHBIX KOJNeGaHMA cocyma BOKpYr
BEePTUKAIbHOM LIEHTPANBHOH OCH

)\;s = ms*/4l ,, (71)

MYNBTHIUTHKATOP YaCTOTHl TOBOPOTHHIX KOneGaHWit cocyma BOKpYT
BEPTHKATBHOH LEHTPANBHON OCH (MCIOJIB3YETCA TONbKO NpPH pacyeTe apMH:
POBKH C OJTHOCTOPOHHHM PacCHOJIOXEeHHEM NTPOBOTHHKOB)

2 —

N, = mi/al, (72

rme m, L, s u, Ix, I, Iz OIlpeeNAKTCA B COOTBETCTBUM ¢ M.m. 3.13,

3.16 ¢ yueToM ClIemyoIMX ZONOTHeH:A (CM. pui. 4)

I, — UEHTpanbHBII MOMEHT MHEPIWMH TPYXEHOTO NMOIBEMHOTO COCYM,
olNipefienAeMplii Npd GOKOBOM [IBYXCTODOHHEM PDACIOJIOXEHHH [POBOJIHH-
KOB 1O nepsoit gopmyne (169) wis ckMNOB M N0 Nepsoi dopmyne (183)
Vi KileTed, MpH 10GOBOM IBYXCTOPOHHEM M OHOCTOPOHHEM — IO BTOpOi
dopmyne (183), mpu GoxOBOM OINHOCTOPOHHEM — IO BTOpOH (Gopmyme
(169) mna ckunos u 1o nepBoi dopmyste (183) mia KieTei, Ipu aUaroHans
HOM (yI7I0BOM) — 110 NepBoit popmyste (184);

I — UeHTpabHpIf MOMEHT MHEPUHMH rpPYXXEHOTrO NMObeMHOIO COCY/S,
onpeﬁ’enxemmﬁ npy GOKOBOM [BYXCTODOHHEM pACIOJNIOXEHHH  IPOBOJ:
HHKOB N0 BTOpo#l ¢opmyne (169) miIsA CKMIOB M IO BTOpOH ¢hopmyne
(183) pmna knereit, npu 1060BOM MIBYXCTOPOHHEM M OMIHOCTOpOHHEM -
no nepsoit ¢opmyne (183), npu GOKOBOM OIHOCTOPOHHEM — MO MepBOi
¢dopmyne (169) pnsa cxunos u no BTopoit popmyne (183) mnsa knereit, npu
[MaroHalbHOM — 110 BTOpo# ¢popmyre (184);

I, — UeHTPATHHBII MOMEHT HHEPUMH IDYXeEHOTO NOBEMHOTO COCYM,
omnpepenseMbii IpH G0KOBOM IBYXCTOPOHHEM H OJHOCTOPOHHEM, T0GOBOM
OBYXCTOPOHHEM ¥ OHOCTOPOHHEM pPACTONOXKeHHM NPOBOIHHKOB MO TPeThelk
dopmyne (169) mia ckunos u no Tperveil dopmyne (183) mia knerei;
NpU JHArOHATILHOM — TI0 TpeTbeil gpopmyne (184).

3.47. O600LIeHHbIe MYJIBTHIUIMKATOPBI YaCTOT KONMEeGaHWH TpyXeHOro
NOAbEMHOTO COCYAa p TNPUHMMANITCA B 3aBHCHMOCTM OT ¢opmsbi Koieba-
HHMIl M pacueTHOM CXeMbl apMHpOBKH (cM. pHC. 7). OGO6LIeHHBIH MYTIBTH
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LIHKATOP YacTOT JOGOBBIX KONeOGaHHH I'PYXEHOro MOAbEMHOrO cocyma p .
NpH pacyeTe aPMHPOBKH

¢ 60KOBBIM ¥ TOGOBBIM ABYXCTOPOHHMM DPaclOJIOKEHHEM NPOBOJHHKOB
{cM. puc. 7, a, B) paBeH:

= {ienar e i e w09

e € — SKCUEHTPHUCHTET LEHTPa MACC TPY>KEHOTO MNONbEMHOIO COCYyMa,
ompezenAeMsii o popmyse (3) ;

¢ GOKOBBIM OFHOCTODOHHHUM pacCMONIOKEHHeM NPOBOIHUKOB (CM. PHC.
7,6, 1,2) NpHHUMAETCA MEHBLIAA U3 ABYX BETHUHH Py, H Py, THE

by =+ { 1+ 02 (1+ e?) Vi N (1 +eH)]? --47\3;}’ a4

1P, ONPpENENAETCH KaK MEHDIIMH KOpeHb Ky OUYECKOro ypaBHeHUsA
2

p3 — p;Z{)G“ +p[l+ x;(1+e2) +)\§u]} +py2i pz)\;(1+

»2

+A2) PN (14 e?) + A2 (]} - PPN = (75)
KOTOpOE€ peLIaeTCcA MeTOAOM NOJCTAHOBKH HIH 0 HTEpanuoHHOR dhopmyrie
HbloTOHa, MK 110 GopMyNam, IIpHBEAEHHBIM B NIPWI. 6 (IIe P BpIMMCIAETCH
o nepBoit popmyrie (68));

¢ JI0GOBBIM OIHOCTOPOHHHUM PACION0XXEHHEM TIPOBOIHUKOB (CM. pHC. 1,
[) NPUHMMAETCA KaK BTOPO# IO BeMHUMHE KOpeHb KyGUueCcKOro ypaBHeHMs
(75), rme mynsTunnukatop A2 cienyeT 3ameHuTh Ha 7\2 BEJIMYUBY p
OnpeneNTh 10 BTOpo#t popmye (68).

0B6Oo6IWEeHHEI MYNBTUIUIHKATOP YaCTOT GOKOBBIX KONEGaHWA  IpyKeHO-
10 MObEMHOTO COCYAA P, TPH PacueTe APMHPOBIKH

¢ 6OKOBIM H JI0GOBEIM BYXCTOPOHHHM PACliOJIOXKEHHEM IIPOBOHHUIKOB
(cM. puc. 7, a, B) onpefensercs Kak MeHbLIMA KOPEHs KyBUuecKOro ypaB-
HeHUS

p:— o2 [)\;(l+ ey + X +1]+p [7\;_ (14

+ e?q) + )\qu + 7\;] — A;R:sq =0, (76)
KOTOPOE PEelAeTcs Nepe i cJIEHHbIMU BbiLile CocoGamuy;

¢ GOKOBBIM OJHOCTOPOHHMM paCIOJIOXKEHHEM IIPOBOHUKOB (CM. pHC. 7,
6, 1, a) NpUHMMAETCA KAK BTOPOH IO BeMHUMHE KOPeHb KyBuuecKoro ypas-
wexms (75), rie p onpenensaeTcs fo nepsBo# popmyne (68);

¢ 1060BBIM OHOCTOPOHHMM pACIIOJIOXKEHHEM [IPOBOIHUKOB (CM. puc. 1,
) TpHHHMAeTCA KaK MEHbIIAsA U3 ABYX BENIMUMH: BEJTHUMHBI, 10JIyYaeMOH U3
spipaxerms (74), roe cnepyer MyNbTHIDIHKATOP )\i 3ameHuth Ha A2, M
BEJIMUMHBI, OTpefleNiieMOH KAK MEHbUMA KOpeHb KyOMuyeckOro ypaBHEHHs
(75), roe MyRETHIUIAKATOp A> Clle/lyeT 3aMEHHTh Ha )\2, BEJIMUMHY P pac-
CUMTaTh IO BTOpOii popmyrie (gS)
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Heo6xomumo MMeTh B BHAY Takxe ciemylowee: mpr ¢ <0,1 u ¢ > 0,98
MOXHO IIPHHATB py =p, = 0,95; npu e >0,] u q > 0,98 MOXHO TIPHHATh
P, KaK MeHbitee i3 BenwunE A2 u

—;—{7\;(1 +et)+1- \/[1 (1 +e2)]? — 47\;}, W

He npuberas K ONpe/eNieHnIo KOpHel KyOHYecKOro ypaBHeH .

B Tex ciyuasx, xOraa KaKas-iu6o BenHuMHa A%, )\;, 7\:  OKa3BIBAETCA
MEHbIlle CAMHMIBI, 3HAUYeHMs P ¥ P, HeoGXO[MMO OIpeNenaTh 0COGEeHH0
TUIATENBHO, HMeSA B BHIY, YTO MPUGIIKEHHOe 3HaYeHHe p, WIH p, paBHO
cootBercrBenso A} mm AL (A7 ().

3.48. TlapameTp NeMyIbTMIUTMKALMOHHOTO PE30HAHCA i ONpEHeNIsAeTch
no rpa¢uxy (puc. 13) crenyioupiM o6pasom.

[TapameTp mEeMYNBTHIUTHKAUMOHHOTO pPE30HAHCA [O JOGOBBIM KoneGa-
HUSAM [ ONpeHeNsAeTcs B 3aBHcumocTy ot 1g (1/a¥), rme ¢* = a* mpu
@, = d, cyderom C]J yn = pr PaCCUUTAHHBIM 110 qmpmy)ylam (_gO'S HITH
(62) n npu noGoBoi xecTKOCTH NOABEMHOrO cocyna Cp » (cMm. mpa. S,
L. 4 ¥ 6); NyiA 3HAUCHMUH (l/a;) <1
ciegyeT npuHumath 4 =05.

IlapameTp neMyiBTHIUIMKALMOH-

1 -1

9% HOro pe3cHaHca Mo GOKOBbIM Kone6a-
HMAM M, ONpeNeNseTcs B 3aBHCH-

4 v mocrr ot lg (1/a}), rae mia mByx-

CTOPOHHHX NPOBOAHHKOB a; TN pHHH-
MaeTcA paBHbIM OONbUIEMY M3 3Haue-
= * *

HMi @y M al mpu a M oa, ¢
3 ysetom C . v C x; COTJIACHO
dbopmyne ()613, a ans OJHOCTOpOH-
HUX NPOBONHMKOB a} = a}  TNpH
a, = a, C yuerom

X
o =C
j COrNacHo ¢opmye (6%5‘” H ngl:
Vi

BGOKOBOM XECTKOCTH TIOAbEMHOIO CO-

cyna C,.. (cM.mpun 5, nm 4u
% *

6); mns 3mavennit (1/af) < 1 cne-

myer MpHHHMaTs 4 = 0,5.

! 3.49. [lonycrumeli 3amac ycroi-

UMBOCTH BIDKEHHS OIBEMHOTO COCY-

’

IO OTHOIIEHHIO K JI060BBIM KO-
ne6aHuAM

05 17 15 B
[K,]=375(1,3u, -021) (1)

npu <09,
Puc, 13. I'padux wiImMeHeHus mapamer- P Ey
POB pemymbTH onnoro pesoman- [K ] =3,6npu u, > 09;
caporig(@’) Y Y
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O OTHOILEHHIO K BOKOBBIM KOJIe6aHUAM

(K] = 3,75(1,31, —0.21) npu p, < 09,
(79
[K,] = 3,6 mpu u, > 0,9,

me W, K, ONMpENeNAIOTCA COrIacHo 1. 3.48.

3.50. JleHCTBUTENbHpIA 3aNac YCTOHMYUBOCTH [IBHMXKEHHA MOObEMHOTO
WCy/a OIIpeleNifeTCA B 3aBMCHMMOCTM OT CXEMbl apMMPOBKHU (CM. pHuc. 7)
mey IoLIMM 06pa3oMm.

Ilpu pacueTe apMHpOBKHM C GOKOBBIM H JIOBOBBIM [IBYXCTOPOHHHM
RCTIOJIOXKEHHEM [TPOBOMIHMKOB O OTHOLIEHHIO K T0GOBBIM

CP}’ e}’p}’ 1
Ky = 20(K_p ) my? > K] (80)
Py
160KOBBIM KOJIEOAHUAM
(Cpxx € * Cpxz exz) pxlz
Kx = = [Kx]. (81

2, 2
20 (K p) “my

Ipu pacyere apMUPOBKH ¢ GOKOBBIM OJJHOCTOPOHHHM DACIOJIOKEHUEM
IPOBOJHMKOB MO OTHOILEHHIO K JIOGOBLIM

12
c - 0,076pr Ey py . [K ] (82)
Y m) -y

150KOBBIM KONEGAHNAM

c._ &Ep 12
py y'x /
K, = > [K,]. (82")

2 2
10 (Kppx) my

IIpu pacuere apMHPOBKH C NOGOBBIM ONHOCTOPOHHHM PaclONIONEHHEM
IPOBOJTHMKOB 110 OTHOLUEHHIO K 10GOBBIM

2
c e p, !
px x7y
Ky: 3 2 > [Ky] (83)
10 (Kp uy) mV
1K 6GOKXOBBIM KONeOaHUAM
0,076 C__€ p 1%
- px xFx
K= , > [K,]. (83)
2
(Kp“x) my
me pr, Cpxl, Cpxz, €y exl, ex2 OIpEeNeNAICA COOTBETCTBEHHO IO
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dopmynam (60), (62), (61), (64), (65); Py OIpeNeNAITCA 10
peKoMeHpauuaAM 1. 3.47.; | — war apMHpOBKH, M, I} — K03¢dHLHenT,
3aBUCAILMHA OT THIIA paGOUMX HAINPaBNAIWMX YCTPOHCTB x?omemnoro cocym
M TpUHMMAEMbIA PaBHBIM | NPH XECTKHX HANPABIIANOUIMX CKOJbXEHUAX R
0,85 — IpH YHNpYIMX pOJIMKOBBIX HaNlpaBNAOWIMX; M — MAcca IPY>XKEHON
NOOBbeMHOTO COCYZa, KI; V' — cKOpOCTh ABMXKEHMS MOXbEMHOTO COCYH,
M/c.

3.51. Ipu snmonHenuu Hepamencre (80), (81), (82), (82), (83),
(83') mpepensHOe cOCTOsIHMe TIEPBOH FpYMINbl M3 YCIOBHsA NOTEPH YCTOHUH
BOCTH [BH)KEHHfi HEBO3MOXHO M pacueT apMHPOBKH MOXHO IPOIOJIXNATh
I1py HeBHIIOTHEHHH YKa3aHHBIX HEPABEHCTB I10TEps YCTOHUMBOCTH [IBHIKCHHS
BO3MOJXHA, YTO YKa3pIBa€T Ha HEOGXOOMMOCTh M3MEHEHMs KOHCTPYK TUBHBX
fapaMeTpOB apMMpPOBKH, TIOC/IE YEro pacyeT ciiemyeT NOBTOpUTs. [loBrIcHn
3amac YCTOHYMBOCTH IBHXKEHHMS MOXHO,NIDMMEHMB GONblMe THUIIOpAa3MepH
TIPOBOJHHMKOB M PAacCTPeSioB (CM. NpHI. 1), HOMONHUTEIbHBIC CBA3H H YIIODH
Ha ApYCe, a TAKXe IIyTeM BapHallMH 111ara apMUPOBKH, H3MEHEHHSA KECTKOCT
HBIX, HHEPHHANIBHBIX H reOMETpHUYECKHX [IapaMeTPOB MObeMHBIX COCY/IOB.

3.52. JlnA KOHCTpYKIMH MOXBEMHBIX COCYHOB, CHPOSKTHDOBAHHBIX i
npuMeHsemMbIX Ge3 yueTa COBMeCTHOH paGOThI C XeCTKOH apMHPOBKOH, M(-
ryT He YHOBIIETBOPATHCA YCIIOBHA TpeGyeMbIX 3a1acoB yCTOHUMBOCTH. Ecm
IIpH pacuere oxaol(crcx yro K, < [K, ], T0 cnemyer onpenmenuts K,
npuuss (C, [ Cic = 0. Eciu npu 3TOM GypeT BbIIONHATHCA ycnomu
Ky 0 > [K p]y 108 omenmmx Clly4asix MOXHO JOGHThCA ynonnemopmem-
HOH paﬁoru CHCTeMBb! “TIOOBEMHBIA COCYZl — apMHpPOBKa”, YJYYLIHB Xecr
KOCTHBIE XapaKTEPHCTHIH COCYTOB, AJISA YETO CIefyeT ONpene/iuTh HX Tpedye:
MYI0 OTHOCHTETbHYI0 IofariuBoctb (C. / e y) no ¢popmyne:

Cop  Kyo - [K)]

= . (84

Cncy €epy [Ky]

BuiBoABl O TEXHHUECKOH 11e1ecO06pa3sHOCTH TAaKOro peueHHss HeoOXom:
MO [1eJ1aTh Ha OCHOBE KOHCTPYKTHBHBIX HAHHBIX O BO3MOXHOCTH yCHJICHHS
Pambl IOABEMHOTO COCyaa.

3.53. JlomyctuMasi CKOpPOCTb JBHXKEHMA MOMbeMHOIO COCYAa IIpH 3ajiak
HOM €ro Macce NPHHAMAETCA KaK MEHbLICe U3 IBYX 3HAUYECHMH :

JIOIy CTHMO# CKOPOCTH 1O OTHOLIEHMIO K JI060BBIM

T
v,] =v/=2 (89)
y [,]

H 60KOBBIM KOJIeGaHHAM

K
v]=r/——0o. (86)

[x,]

3.54. Jlomyctumas macca MOMbEMHOTO COCYHA NpH 3aJaHHOH CKOpOCTH
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¢r0 ABMOKCHHA NMPUHUMAETCA KAk MeHbllee U3 JBYX 3HAYCHMA OMYCTHMOMH,
MacCpI:
1O OTHOLUEHHIO X JIODOBLIM

K
[m,] =m [—Ky]L (87)
1 60KOBBIM KOJIe6aHHAM
KX
[m] =m ™ (88)

MCYET APMHPOBKH IO NMPEJENLHbIM COCTOAHHAM TNEPBOA TI'PYIIIbI
i3 YCIOBUSA IMPOYHOCTH EE J3IIEMEHTOB

3.55. Pacuer apMHMpOBKH U3 YCIOBHMA HMPOYHOCTH IIPOBOIHHKOB IMpexyc-
MATPHBAET IPOBEPKY IPOYHOCTH NMPHHATHIX CEYCHHH IMPOBOJHMKOB NpPH MX
IFHOBpEMEHHOM H3rube B 1060B0H M GOKOBOM MIOCKOCTAX OT BO3IEHCTBHA
JOPH30HTAIbHBIX JJOGOBBIX M GOKOBBIX 3KCIUTYaTallHOHHBIX HArpYy30K C yye-
10M BO3MOXKHOTO HX COYETaHHUS.

3.56. TI'opuzoHTanbHBIe 106OBBIE IKCIUTyaTalHOHHble Halpy3ku (H) Ha
1 NPOBOJHMK apMHPOBKH

154, k2 my?
Y P
Py, = 2 Yyni

[OpH3OHTA/IpHbIe BOKOBBbIE IKCIUTYATALHOHHBIE HATPY3KH 11a /-d TPOBOMHUK
iPMHUPOBKH

(89)

B ISAsz my?

xn 12

- (90)
me n=1, 2 — uHOEKC MPOBOJHUKA aDMHPOBKH, 11 KOTOPOFO Oflpefesset-
of Harpyska; A , A, — 3a30p Ha CTOpOHY MexJy pabounmy Wiy Npeaoxpa-
WTENBHBIMM HANpaBIALMMYA CKOJIBKEHHA M NPOBOIHUKOM COOTBETCTBEH-
10 B 1060BOH M GOKOBOM IUIOCKOCTAX, KOTOPbIA B pacyeTax MO>XHO IpPHHM-
MATh OJIMHAKOBHIM B OGeHx II0CKOCTSAX ¥ paBHbIM 0,01 M 115 penbcoBhiX,
0,015 m xopoGuareix ¥ 0,02 M aepeBAHHBIX TpoBOAHMKOB;, K _,m, V, I—
ONPENENsAIOT B COOTBETCTBHM C M. 3.50; 7, Yy, — KOIPDHUKEHTDI COOT-
BECTBEHHO B JI0GOBOH M GOKOBOH IUIOCKOCTAX, NpHUHMMaemsie no T1adm. 1
B 33BMCHMOCTH OT: 3KCUEHTPHCHTETA LIEHTpa MAcCC TPYXKEHOro MOJbeMHOTO
cocyna e, ompepensemoro no ¢opmyne (3); mapamerpa lIg (1/a yn) "
(1 /axn) COOTBETCTBEHHO B J10G0BOH M GOKOBOH IUIOCKOCTNX, I'le " & .
¢ BbHHUCHAITCA Mo dopmynam (50) u (51) c ywerom C yn B C .,

xn
n-T0 MpPOBOAHMKA; OTHOIUEHHA (A;n/Ay) u (A} /A) cOOTBETCTBEHHO B
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Ta6nuual

3navende Ko3pdHuHEHTa Y

lg (1/®)
AYA e
o—o,sl 0,6-1,2 [1,2-1,8 |1,8-2,4 | 2,4-3,0 {3,0-3,6
0 0,91 0,89 0,70 0,60 0,54 0,51
0 0,2 1,14 1,09 0,84 0,72 0,64 0,62
0,5 1,59 1,53 1,20 1,02 0,90 0,82
0 1,25 1,05 0,78 0,66 0,61 0,59
0,5 0,2 1,48 1,25 0,95 0,78 0,73 0,71
0,5 2,04 1,70 1,31 1,10 1,00 0,85
0 1,58 1,40 1,03 0,81 0,79 0,73
1,0 0,2 1,88 1,66 1,25 0,98 0,93 0,85
0,5 2,45 2,08 1,56 1,28 1,18 1,07

INpumevanus: 1. [IpoMexxyTouHble 3HaYEHHA 7Y ONPENENATCS METONOM HHTep
nomAuMH. 2.JNA IpaHHYHBIX 3HadeHu# Ig (1/0) kozxdduument Y NpUHUMAeETCa Cpet
HHMM IUTA CMEXCHBIX THANA30HOB.

n1060BOK M GOKOBOH IIOCKOCTAX, TAE Ay . 0 AL (M) ompenenawTca 10
dopmynam:

Vi [ oosH,

&, =0,(—+V2h ——); €2
V2§ [ opsH,

Ay = 0y, (—— + V2l ——); %2

n

0 M 0_ — BEeNHYMHp! CPeHEKBAApPaTHYHbIX MOHTAXHBIX TOPHIOHTAIIBHBIX
OTKJIOHEHMi1 7-TO MPOBOHUKA OT NMPOEKTHOrO BEPTHKANBHOIO MOJIOXKEHUA
COOTBETCTBEHHO B JIOGOBOH M GOKOBOM IUIOCKOCTSIX, KOTOPKhIE IPUHHMAIOTCA
MO pesyNnpraTaM MapKIeH/1epcKoi Mpo¢WINPOBKH IPOBOSHUKOB M OGBIYHO
Haxoparca B MHTepBanax 0,001 m <o, < 0,0035 M u 0,001 Mm<o,, <
< 0,0035 m; H_ — pacueTHas BhICOTA nomema O CTBONY, M; NpH coﬁmone-
Huu 16 BemMuMHEI (A;‘ /A ) u (A% /A)) NpPHHUMAIOICA ONMHAKOBBHIMA
(A*/A) mna Bcex rlposom{mcon nogbema B 0Genx IWIOCKOCTAX M PaBHBIMH
0,5 mna penbcoBbix, 0,35 mepeBanHpX M 0,25 x0poGUATHIX MPOBOIHMKOB.

Ecmu pacuets o popmynam (89) u (90) marwt coorsercrsenHo P <
<0,08mg u P, <0,08mg, cnefyeT NpHHUMATH Py =0,08mgu P, =
=0,08mg, rme g YCKOpeHHe CBOGOIHOTO NaJIeHUA, M/c

3.5.7. Be3pasMmepHbple KOOpPOHHATHI E), n M £, TOUEK  IpHIOXeHHS
FOpH30HTANbHOR N0GOBOH P~ ¥ GOoxoBOH P, Harpyaox COOTBETCTBEHHO
K N-My NPOBOJHHKY aPMHPOBKHM B IIpOJIeTe MEXAY APYCAMH, BIPaXEHHHI
B e[MHMIAX IIIara apMUPOBKH /, ONpeneNnsaioTca 1Mo rpaduxy (puc. 14) B 3-
BHCHMOCTH OT 3HAYeHMil NapameTpoB (A;,‘nlAy) u (A5 /A), g (I/ayn) H
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Puc. 14. IpadmK H3IMEHEHHA KOOPAHMATHI £ Toukm npu.nmxemm Harpy3KH Ha nponou»
MK B MpoJeTe MEXAY APYCAMH B 32BHCHMOCTH OT 1 @Hn mapamerpa (4 )

g (1/a,,) COOTBETCTBEHHO, rNe 3TH MapameTpbl NPHHAMAIOTCA  COTJIACHO

1. 3.56.
3.58. [IpoYHOCTE IPHHATOrO CeYeHHA 7-TO NPOBOJHMKA apMHPOBKH NTpO-

BepseTcsa:
B TOUKaX NMpOJIeTa ¢ KOOpAUHaTaMM £, NPWIOKEHHUsA JIOGOBBIX HATpY-

0K

' g)’" ’ K
M,, (o, - M) + M )] -
xn
+ < R; (93)
wnpyn wnp xn

B TOYKaxX MNponera ¢ KOOpAHHaTaMH .Exn T PWIOXeHHA 60 KOBBIX Harpy--

0K
M ) o + MK
M., [« yn "~ Myn) 1- gyn ynd S xt
+ < R, 94)
W W
npxn np yn

me M, ¥ M, - u3ruGalomMe MOMEHTHI, ACHCTBYIOLIME B CEYCHHAX M-TO
TPOBOJHMKA COOTBETCTBEHHO NOJ M0GOBOM M GOKOBO# HAarpy3KaMH, B IUTOC-
KOCTH 3THX Harpy3oK M ollpefienisiembre 1o ¢opmynam, H - m:

Myn = Pynlﬁrlp yn 95)
Mxn = Pxn lﬁnp xn’ (96)
e P — COOTBETCTBEHHO 7I060Basg H 601(01;&;1 Harpys3KH, onpepesse-

yn’
MBIe H3 Bblpa)KeHHH (89) 1 (90),H; Bipyns Brpyn — - KOG GHIEHTBI TO-
fooit M GOKOBOH# HArpy3KH HAa MPOBOIHUK, ONpedensemsie 10 rpadpuxam
(puc. 15) B 3aBHCMMOCTH OT COOTBETCTBYIOIUMX 3HAueHHH MAapaMeTpoB
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Puc. 15. I'padux u3menennn xosdpduunentos p ¥ ﬁp B 3aBHCHMOCTH or lg (@ ') u xoopaymare { TOUKH MPpWIOKeHHR
HATPY3KM [UIA 3HaYeHHH NapamerpoB 0, =0 n g, =0o°



4(i/a,,) u lg(1/a,,), xoopmuar £, uE ,TapaMeTpa: g, KOTOPbIA
IPAHUMAETCA: 1A PElboOBBIX NPOBOMMKOB 0, = 0 NpH JI0GOBOK HarpysKe
¥ 0, = o npu GOKOBOH HArpy3Ke, i KOPOGUATHIX H [EPEBAHHEIX POBOL-
mKOB 0, = O npu 106080 ¥ GOKOBOI Harpyske; M. w M -- nonpasoy-
Hbie namgalonme MOMEHTBI COOTBETCTBEHHO OT JIOGOBEIX M BOKOBBIX Harpy-
0K, ONpefensembie o popmynam, H - m:

1] —_ 1 .
My, == P, 1B,; 7
' —_ 1
Mxn - Pxn Iﬁxn’ (98)
me 6}', p Bay — KOXPUUKEHTHI 10BOBOM M GOKOBOI HATPY3KH Ha MPOBOX-
mK, ONpefensiempie Mo rpapuxam (puc. 16) B 3aBHCHMOCTH OT COOTBETCI-
IIOIMX 3HaueHuH napamerpos g (1 /ay n) ulg (llax") u xooppuHat £y,
x(xn; K,,, K, - K03 GHUUMEHTH COYETAHUA HArpy30K MO BpEeMeHH

§eACTBHA, KOTOpBIE ONpeeNnAIoTcs Cledyomum 06pasom:
/151 CXeM apMUPOBKH C JIBYXCTOPOHHMM DPAcIONOXEHHEM I1POBOIHUKOB

o ottt A o Gt ), o)
vt K Coy€y
/ prey

+
px1 € Cpxz €x2

me K — 6mukaiiuee LENOe UHC/IO K OTHOLUECHHIO

VCoxy &1 * Com 6, VG, €))5

14 CXeM apMHPOBKH C OJHOCTOPOHHHMM PACIONIOXeHHEM IIPOBOIHHKOB |

HOKOBBIM
1 ng €y
Kyt=l—|1-';<—\/c s I,
Py Yy
pr ey I
K. =1-11-K+ ;
xt ' cpx €, (101)
J1060BBIM

1 /ZCpxex
K, =1-11-—¢ c € l
py <y
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Puc. 16. I'padnx m3menennst KO3 PHIHEHTOB HATPY3OK B}: n g’
lg (') u xooppumar sy l!'é,g 'x B 32BHCHMOCTH 01

C €
K 2C, €, (102)

rme K — Gmmxaiimee uenoe YMCIo K OTHOLIEHHIO (\/C\e‘ \/C,_r

€) mm
GOKOBBIX OJTHOCTOPOHHHX ¥ K OTHOLICHHIO (\/2C € x/‘ C e zum 11060-
BBIX OJTHOCTOPOHHHX IPOBOJHHKOB; Wnp ym "npxn Momeﬂru COIIPOTHB-
JICHHA TONEPEYHOro CeYeHHs n-ro MpOBOMHMKA IPH H3rHGe cooTBETCTBEHHO B
1060BOI M GOKOBOH ITOCKOCTAX, M>; R — PacueTHoe conpoTuBneHie Mare-
pHana NPOBOJHMKOB NpH H3ruGe MO Npemeny TeKYYeCTH, IpHHUMAaeMOe s
penbcoBpix mpodmied; R = 350 Mlla, mia kopoGyaTeiXx — Ha OCHOBAHHK
peiicrByroupix CHull B 3aBHCHMOCTH OT MaTepdana M pasMepOB NMpPOdIA

NIPOBOJHHMKA.
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3.59. Pacuer apMMpOBKM M3 YCIOBHSA IPOYHOCTH PACCTPEIIOB NpedyCcMat-
pMBaeT MpPOBEpKY MPOYHOCTH MPHHATHIX CEYEHHH HECYWUHX pPACCTPENOB IpH
HX OJHOBPEMEHHOM MH3ruGe B TOPH3OHTATBHON IUIOCKOCTH OT HNEHCTBUA
N0GOBBIX, H OCEBOM PACTSXKEHHH — OT JeHCTBHA GOKOBBIX HArpYy30K, Nepea-
BAEMBIX Ha APYC, C YUETOM BO3MOXHOTO MX coueTanus (cm. puc. 10,2).

3.60. T'opusoHTaNBHBIE TOBOBHIE H HOKOBEIE K CIUTYATaUMOHHBIE HATpY3-
ku (H), nepepasaeMpie #-M NpPOBOOHMKOM Ha HECYyLUMH paccrpeonpene-
NSIOTCA COOTBETCTBEHHO MO (o pMyIIam:

Ppyn = Pyn ‘prn; (103)
prn = Pxn‘cpxn’ (104)

rme n =1, 2 — HHAEKChI IPOBOOHMUKOB ApPMHPOBKH, IepeJaolMX Har py3Ky;
P n Pm — COOTBETCTBEHHO JTI0GOBasg ¥ GOKOBasg HAarpy3KM Ha NM-H MPOBOJ-
Hﬁx, onpepensemMbie BoipaxeHuamu (89) u (90), H; prn, ﬁpxn — ko3 du-
IMEHTHI T0GOBOH 1 GOKOBOM HArpy30K, [epeiaBaeMbIX Ha paccTpell, KOTOPbIe
onpeneNATCA N0 rpadyKamM Ha puc. 15 B 3aBUCHMOCTH OT COOTBETCTBYIOLIMX
3HaueHMit mapamerpos lg (1/a W Hlg (l/ay,), xoopmuHar gyn wk , Wnapa-
MeTpa O, , IPHHHMAEeMOTO [0 PeKOMEHIAUUAM 1. 3.58.

3.61. TIpouHOCTs NMPHHATOrO CEYEHMs PACCTPENA, HECYLIETO n-d NpOBOJ-
HHK, TpOBepAeTCA N0 dopMmyTe:

(m ) | P
—pyn + —P¥ r < R, (105)
Wos Fy yt

roe i =0, 1, 2 — MHAEGKC CBA3M Ha HECYILLEM paccTpejie, BKiouas IpoBO/I-
HYK, Nepefatou@it Harpysky (i = 0) u He Gonmee mByx (I = 1, 2) pacuer-
HBIX JOTIONTHHUTENBHBIX CBA3EH N0 H3TOXEHHBIM HH)Ke PeKOMEHIAUMAM B BHIE
ynopop (MONEPEYHBIX PACCTPENIOB) M COCEOHMX NMPOBOTHHMKOB (OMHAPHBIX

WIH CTIAPEHHBIX ) , KaK 3TO HOKa3aHo Ha puc. 10, 6; l%(}',zll — MaKCHMAJIbHbIH

1o a6CoMoTHOM BenHuHHe M3ruGaomuin Moment M )n cpean M3THbaroWMX
MOMEHTOB B CEYEHHAX pacCTpeNa, COOTBETCTBYIOUMIMX TOYKAM KpelUleHWs
npoBogHuka i = 0, JONONHUTENBHOM cBA3M | =1 U JIOMONHUTENIBHON CBA3HM
i = 2, KOTOpEIi ONpenensercs N0 pacyeTHOR CXxeMe, MIOKA3aHHOHW Ha PHUC.
10, 6, ot nobomoit Harpysku P, onpenensemoii no gopmyne (103),
H-wm; P —B0KoBas Harpy3ka Ha paccrpell, onpefienisemas 1o popmyrne
(104), H‘: W ; — MOMEHT CONPOTUBIICHHsA NONIEPEYHOrO CeYeHus paccrpena
npH ero nsmge B FOPH30HTAIBHON WIOCKOCTH, M>; F_ — Iiouiaap nonepey-
HOTO ceueHMA paccTpéna, m?; K — Npou3BemeHue nopnpano‘moro ko3 du-
upeHra K , yUMTHIBAIOUIErO YCIOBHs 3aKPeIUIEHMA KOHIOB paccTpena,
HOTpaBOYHbIX KO3} ¢HIHEHTOB K , wm K 5 WM K 40 WIH KS , YUMTBIBAIOLIM X
THII NONOJIHUTENBHBIX CBA3€A M MOJIOXKEHHE HX B Nponete; K ye T Kk03ddu-
IMEHT COYETaHHA HArpPY30K IO BPEMEHM, ONpeHdersieMbli B COOTBETCTBHM C
pexomeHpanuamH 1. 3.58 no dopmynam (99) u (101) B 3aBHCUMOCTH OT
CXeMbI apMHDOBKH.
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3.62. IlonpaBounst Koadduuuent K i YUMTBIBAIOLIMH YCIOBHA 3aKpel-
JIeHMs1 KOHLIOB paccIpesia, BBOOMTCHA M7 HECYIUMX pacCTPElIOB C OJIHOM
BOTIONHKTEBHOM CBA3BIO THIIA YO, @ TaKxke IpH X OTCYTCTBHHM BHE 3aBH-
CHMMOCTH OT HANMUYMA ¥ YMCNA [ONONHMTENbHbIX CBA3EH THUNA IIpOBOMHMK:

ms paccrpenos 6es ymopos K, = 0,8 mpu ogHom u K , = 0,75 npu mByx
32/1eJIaHHBIX B Kpelb CTBOJIa KOHLAX;

Asis paccTpenioB ¢ ynopamu K| = 0,85 npu ogsom u K , = 0,8 mpu gByx

3aJIeNAHHBIX KOHIAX;
VIS PAcCTPE/ioB C DOJNITOBBIM (QHKEPHBIM) KpeIUleHHeM KOHUoB K, =

=1,0.

3.63. MonpaBouHbie KO3bGUIHMEHTH, YUNTHIBAIOIIKE THUI TOMOTHHUTEND:
HBbIX CBfi3edl ¥ NMOJIOXEHHE X B IpOJieTe, HA3HAYAKTCA CIEMyomKM 06pasom.

TIpy OTCYTCTBMM YIOPOB H HAIHMYMH HECKOJIBKHX JIOMOJTHMTENIbHBIX
NpOBOAHHKOB B pacueTe YUHTHIBAIOTCA TOJIBKO /Ba M3 HHMX, HauGonee 6HU3Ko
pacrioNioeHHble K TOUKE KpEIUIeHMs NPOBOMHMKa, Nepefaiero 1060Bymn
Harpysky. [Ipu 3TOM BBOJHMTCA MOMpaBOuHbIA Koapduument K = 08.

TIpK HayIMYH¥ OIHOTO YTIOpa M ABYX WIX Gojee JONONHUTENBHBIX IPOBOJ:
HHUKOB B pacyeTe YUMTHIBAETCA TONBKO OIMH M3 HHX M B [IEPBYIO OYepeasb TOT,
KOTOpBIH HAXOOMTCA Ha TOH )€ CTOPOHe OT YNOpa, YTO M IPOBOIHUK, Iepe-
Jaroumi no6osylo Harpysky. IIps 3T0M BBOJMTICA MONMpPaBOYHBIA KO3Ghdu-
upent K, = 0,9. llpn Ham'wM HBYX YNOpOB HONONHMTENBHBIC CBA3M THIA
HpPOBOJHUK BO BHUMaHHE HE IPHHMMAIOTCA.

Ipu Hanuumu Tpex M Gonee ymopos, pacHONOXEHHbIX O OHY CTOPOHY
OT NpOBOAHMKA, MeperalolIero JI0GOBYye HarpysKy, M OTCYICTBMH JOMOJ-
HUTENBHRIX MPOBOMHMKOB pacyeTHaf JJIMHA DACCTpeNla OrpaHUUMBAEICH
TPETBHM  OT JIOGOBO# HAarpy3KH ynopom. EciiM MMeEIOTCA HONOJIHHTENbHbIE
NIPOBOJHUKH, PACIOJIOXEHHbIE C TOH k€ CTOPOHBI OT YNOPOB, UT0 H JIOGOBasd
Harpy3Ka, TO pacyeTHas [JIMHA PacCTpesia OrpaHHYMBAECTCA BTOPBHIM OT Ji0Go-
BO#H Harpysks ynopoM H BO BHHMAHME IPHMHHMAETCHA TONBKO OTMH Grikail-
UM K Harpyske JONOTHMTENBHLIA NPOBOAHMK. JIONMOIHMTENbHbIE MPOBOJ:
HMKH, pACTOJIOXEHHBIE IO [PYryi0 CTOPOHY OT GIDKaHIIEro K HAarpyske
ynopa, He yuuThBalorca. IIpy 3TOM BBOEMTCA MOIPABOYHBIA KO3bDHIHEHT
K, =09.

Ipn Hanuuuu Tpex u Gosee ynopoOB M PaclonNoKeHHH JI0GOBOH HATpY3KH
MEXIY HMMM pacyeTHas JjIMHA pacCTpelia OrpaHMuMBaeTCA OByms Oirokai-
UMMM K Harpyske ymopamu. Ilpu 3T0M BBOIMTCA NONpPABOYHBM KO3¢dH-
HHEHT Ks = 0,7, a xo3¢pbrmueHT K1 =1.

IIpx HanAYMH HONOJIHUTEIILHBIX NIPOBOJHUKOB, PACIOJIOXKEHHBIX B IIpese-
JIaX YKa3aHHOW [JIMHBI, B PacueT MPHHMMAITCA He Gonee OBYX GmibaiLmMX
K N0GoBO# Harpy3Ke NPOBONHUKOB. JJOMONTHHTENbHEIE IPOBOHUKH, pacro-
TI0XEHHbIE 3a pefieyiaMyl YKA3aHHO# IMHBI, B PACUET He IPHHUMAIOTCA.

3.64. Ilpy OBYXCTOPOHHEM pACTOJIOXEHHH IPOBOJIHUKOB (6OKOBOE,
71060BO€, YTIOBOE HITH JHATOHAIbHOE), KaK MIOKAa3aHO Ha pHuc. 1, 6, B, T WK
OJHOCTOpPOHHEM JI0G0OBOM Ha pHC. 1, O IpOYHOCTb HECYLIEro paccrpena
npoBepsierca no ¢opmyne (105) or BosmeicTBUA 1060BOH M GOKOBOH Har-
PY3KH B TOUKE KpEIUIEHHi OZHOro paboyero NMpOBOAHMKA Ha paccrperie.
Ilpu opHOCTOpOHHEM GOKOBOM (CM. pHC. 1, a) IPOYHOCTH HECYLIETrO paccTpe:
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na TaKdke nposepsierca no ¢opmyie (105), rae |Mp(;,)l |- MaKcumanbHas

10 aGCOMIOTHOM BeNMUMHE CyMMa H3ruGaoumx mMomentos |M(D)  + M(")2 | B
CeYeHMsAX paccTpela, COOTBETCTBYIOIIMX TOUKE KperieHus lIIpOB(?J{Hm(a
i = 0, TOyKe KpeIUleHHA HOTOTHHTENbHON CBA3M i = 1 M TOUKe KpeIUieHUs
ROTIOJTHMTENBHON CBA3U | = 2; (’)1 — M3rubannive MOMeHTH B YKa3aHHBIX
CeUEHHAX pacCTpesia, OmpejiefifAeMpie IO pacyeTHOH cxeme (cm. puc. 10, 6)
or 1060BOH HarpyskH P y2 ompenenseMo 10 dopmyne (103), npu ee npu-
NOXESHHH TOJIPKO Ha nepgom paboueM NPOBOMHMKE, a BTOPOil pacCMaTpHBaeT-

¢4 KaK JOTOMHATENBHAA CBA3b Ha paccrpene; MU ; — u3rubaiole MOMeH-
Tl B YKa33HHBIX CEYEHMAX DACCTpENa, ONpeqeAiéMble O PACUETHOH cXeMe
(cm. puc. 10, 6) ot nobosoii Harpysku P, onpenensiemoii o dopmyie
(103), npu ee MpHIOKEHUH TOJIBKO Ha BTOPOM paGoyeM MpOBOJHHKE, a NEp-

BbIi pacCMaTpPUBAETCA KaK IOMOJHMTENbHAA CBA3b HA PaccIpelie; prn -
fOKOBast HArpy3Ka Ha pacCTpernie, paBHast CyMMe GOKOBEBIX Harpy3ox (P T
+ prz) Ha NIEpBOM H BTOPOM paboyeM IpOBOJHMKE, OHPEHCH}IeMbB{ no
dopmyne (104), xorma pacueTHOE CeUeHMe DACCTpeNa ¢ MAaKCHMATIBHBIM
H3rubaroIyM MOMEHTOM | M (i)l + Mlgfvz | coBmapaer ¢ TOUKAMM KpeIUIeHHs
pabouMX TPOBOIHMKOB JWIN He JISKHT MeXHIY HUMH, M paBHas GONbLieH M3
GoxoBBIX Harpy3ok Ha mepsom P 1 BTOpOM pr2 paboyem NPOBOIHH-
Ke, KOT[a pacyeTHOE CEYEHHE paccIpelia ¢ MAKCHMAIBbHBIM H3rHGAOLHUM

MOMEHTOM IMP(}’,Z + Mp‘y?l JIEXHT MEXY TOYKAMM KpelUleHHA paGounx

IpOBOIHUKOB.

[Ipounocts paccrpena, Hecywero OOHOCTOPOHHHe GOKOBbIE HPOBOIHH-
KH, IPOBepAeTCA WIA ABYX CXeM IPHIOKEHUA HArpy30K IO MX HAaNpPaBJICHUIO
Ha COCeHMX IPOBOHMKAX: OT BO3HEHCTBHMA NOGOBBIX HArpy30K OOHOro H
POTHBOIIONIOKHOTO HAlpaBIeHHi Ha COCEeIHMX MPOBOJHMKAX, KOrga GOKo-
BbI€ Harpy3KH HeHCTBYIOT BCET/A B OJTHOM HaNpPaBIIeHHH.

3.65. UarnGaroume MOMEHTbI (y'zl (H - M) B ceueHusix paccrpena [ =
=0, 1, 2 onpenensiorca Mo obwel pacyeTHo# cxeMe (cm. puc. 10, 6) B 3aBu-
CHMOCTH OT WYMCJa PacyeTHhIX IpONETOB, HA KOTOpbIE HEJIUTCA PAaccTpelt
JOTIOITHUTEILHBIMH CBA3AMH 1 ¥ 2, U IONOXKEHHUA JIOGOBOI HATPYy3KH B 3THX
npornerax.

Ilpy Hamuumy ABYX HONMOMHMTENBHBIX CBA3EH W TPEX DACYETHBIX HpOJIe-
©B (0<¢, <a, <l ),xorna 1060Bas HArpy3Ka IPHIOXKEHA:

a) B nepnoxvzx xpaiiem nposnete (0< a; < a,)

0) - - M) = _
Mi’)’n RAao’ Mp}en— RB (lp al) +

R, @, —a); M), = Ry(, - a,); (106)

6) B cpemHeM IpoieTe (@, <a,<a)

M) =R, +R (a,~a),

Pyn
1) _ 2) — .
M(pyn =Rya,, M(p}n =Rp(, - a,); (107)
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B) B TpeTsem Kpaiinem nponere (2, < a, < 1)

(0 =
M), = Ry (i, — a,), MDD =R,a

pyn pyn 1’
M), =Ry4a, + R, (a,~ a,), (108

rae R, u R, — onopHnte peakipy (H) cooTBercrseHHo Ha N1eBoi 1 mpaBoii
onope paccrpena BBIYMCIAEMBbIE M3 BBIPaXKEHHH :
pyn(p )—R « _al)—Rz(Ip_az)
R, = , ; (109)
p
P a, —Ra — R_a
pyn-o 1°1 2“2
p
rae R, M R, — peakuuy [OTONHUTENIbHBIX CBA3eH COOTBETCTBEHHO 1 1 2, On-
penensempre U3 Gopmyii:

38‘ - 1)82 »
1 AB—Dz pyn’
A82—-D81

R, = AB - D? Ppyn’ (112)

(111)

roe A, B, D — onpepenswrcs o gopmynam (31); 8., 8, — no ¢opmynam
(32), (33), (34) B 3aBHCHMOCTH OT IIOJIOKEHHS HArPY3KH HA PAcCTpeNe.
Ipy HanuuMu OJHOM HONONHUTENbHOR CBA3H 1 M NBYX pacuyeTHBIX MpoJie-
108 (0<a <lL; a,=1 )}, xorpa noGoBasA Harpy3Ka IPHIOKeHa :
a) B nepsom nponere (0<a,<a)

0) - . -
;fy)n R 48,3 Méyn =Rp(), — 9,), (113)

6) Bo BTOpOM Mponere (2, <a, <IP)

0 - =
ng)n =Ry (l, — 4,), Mp;n R,a,, (114)
tRe R, u Ry — onpenenxmcx COOTBETCTBEHHO N0 ¢dopmysnam (109) u
(110) rxpn Ig — peakuMs ROIOTHUTENbHON CBA3M 1, onpepense-
Maf U3 Bmpaxcem
8, s
Rl = 7 ) PP)’"’ (115)

A — onpepensierca N0 NepBoit popmyne (31); 8, — mo neperM popmynam
(35) u (36) B 3aBHCHMOCTH OT IOJIOXKEHHA HATrpY3KH.
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Ipu OTCYTCTBHM [OTONHHUTENBHBIX CBA3eH M OJHOM pacyeTHOM IIpoJiere

MO = : (116)

PACYET APMHPOBKH (1O MPEJEJ/IbHbIM COCTOAHUAM IMEPBOHM IPYIINbI
H3 YCIIOBHA MPOYHOCTH COEAWHEHHH EE J3JIEMEHTOB

3.66. PacyerHas rmyOuMHa 3afIeIKH KOHLOB paccTpena B KpeMb CTBOJNA
OnpeneNsaeTcs B 3aBHCHMOCTH OT FOPH3OHTAIBHBIX HAI'PY30K Pp o AP
104eK MX TMPWIOXKEHHA M0 [JIHHE PacCTpesia, TUNOpa3Mepa paccTpelia, CXeMbI
€r0 3aKpelieHUs H Kiacca 6eToHa.

PacueTHas rny6GHHa 3a[e/IKH onpeaensAetca o Gpopmyne, M:

1+ cosw
t =t y (117
2coso.>p

e ¢ — IyOHMHa 3a[IeNKHU, M; _ — YrOJI MexJIy IpoIONbHOH OChI0 paccTpe-
12 ¥ HOPMAlIbl0 K IIOBEpXHOCTH KpEIIH CTBOJIA B MECTe 3a[eNKH, rpamyc.

MuHHMAaNbHY10 pacueTHyI0 TNyGUHY 3afeNnKH ! CiefyeT NpUHUMATH:

0,30 M — mia paccTpenoB ¢ ABYMs 33aKpPEIEHHHIMH KOHUAMH IpH
w, < 30°; 0,35 M— s paccTpenoB C [BYyMA 3aKpEIUIEHHBIMH KOHLAMU
mpu w_ > 30°; 0,45 M — s KOHCONBHBIX OJMHADHBIX PACCTPENIOB;
0,40 M — pns kouconvHpix [1-06pasHbx paccrpenos; 0,25 M — is paccTpe-
NI0B JIECTHUYHOTO OTAENEHUsA ¥ YHOpPOB.

Ecnu B peaynprare pacuyera Nonyyaercs tp > 0,8 M, cnepyer npuHUMATh
tP =0,8 m.

3.67. IInAa KOHCONBHBIX paccTpenoB (cM. puc. 9, mo3. 7, 9) rny6una
WENKHK ¢ onipepensercs no Gopmyire:

1t

3P I

= Pp / Pp .2 P K
EE 08— V() s (118)

me P — pacyeTHas ropu3oHTanpHas Harpyska (H) Ha KOHCONbHBIA pacct-
pest, KOTOpas [is OAMHAPHOTO paccrpena,

PP = max{(l’p yn S0 w); (pr" cos w)} ; (119)

nna [T-o6pasHoro paccrpena

Pp = O,Sprn sin w, (120)
P u P ., — COOTBETICTBEHHO JIOGOBbIE M GOKOBBIE HArPY3KH Ha pacct-

pgn}:nonpenenxemme no ¢opmynam (103) u (104), H; w — yrom mexnay
NpOPOJIBHOH OCBI0 OMHAPHOIO paccrpena Wik ocklo ynopa I1-o6pasHoro pac-
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cTpeinia # J1I060BOM TUIOCKOCTBI0 CUCTEMBI ZOY WK MEXTy MPOIOIBHON OCb
I1-oGpasxoro paccrpena u ocsimMH yropos (cToek), rpamyc; /. —— mevo ci
Jibl, AEACTBYIOLEH HAa KOHCONBHBIA paccTpelt, ONpeNensaeMoe B 3aBHCHMOCTH
OT THNa NpoBOAHMKOB o dopmynam (18) wiu (19), rae / - muma oy
HapHOro paccrpena win ynopa [I-o6pasHoro paccrpefia OT Kpelld CTBOJIA [0
TIONOIBHI NMPOBOJHMKA, M; R* — KOHCTPYKTHBHBIN NMapameTp, 3aBHCHUM
0T podHIIA paccTperia M ero nonoxenus, H/m;

Ui OBYTaBpOBBIX O&IOK C rOPH3OHTAIPHO DACIIOIOXEHHOH CTEHKO#

R* = Rs(2b +025h —d); (121)
OjA [OBYTaBPOBHIX GANOK C BEPTHKAIbHO DACIIOJIONEHHOH CTEHKOH
R*= Rg(h +05b —0,25d); (122)

s Ganox xopo6yaToro npocdwis ¢ BEPTHKAILHO PACIONIOXEHHBIMH CTeH:
KaMH (C BepTHKAILHO DACIOJIOXKEHHOH [JIMHHOH CTOPOHOH KOpOGYAaTOro

npo¢wis)
R* = Rgy(h +0,250), (123)

rge Rg — pacueTHOe COMpOTHBIIeHMEe GeTOHa Ha OCEBOE pACTAKEHME A
NpefieNIbHBIX COCTOAHMA IEPBOH rpylinbl NpH Kiacce 6ETOHa MO IPOYHOCTH
Ha CKaTHe, NIpUHMMAaeMOe Ha OCHOBaHWM pmedAcTBylonmX CHull pys GeToHos
xnaccoB B15-0,75 MIla, B25—1,05 MIla, B35—1,3 MIla; 7 — Bricora mpo-
¢una, 1.e. pasmep B HanpaBJIeHWM CTEHKH OBYTaBPOBOI0 WIH UIMHHOM CTo-
POHBI KopoGyaToro mpodwiert, m; b — LIMpHHA NOJIKH JBYTABPOBOro WIH
KOPOTKOH CTOpOHb! KOpoGuaroro npogwiei, m; d, — TONLMHA CTEHKH
JIBYTaBpOBOTO HIH CTEHKM KOpoGuyaroro npodueii, M.

Koapduunenr 0,8 B popmyne (118) yuuTpiBaeT BIHsHME Ha IIIyGHHY
3afleJIKH aHKEPHBIX 3allENIOB, BLUIONHEHHBIX B BHIE HABApHBIX TUIAHOK JIHG0
M3 YITIOBOH CTaTH.

3.68. Ilns paccTpenos, 3aKpervleHHbIX ¢ OBOMX KOHIIOB, rily6uHa 3azen-
KH t onpepnensercs Ge3 yueTa aHKepHBIX 3aliellOB CIeAyIOLMM 0GpasoMm:

IUIA PacCTpenoB, 3afefIaHHBIX B KpeNb CTBOJIa OJHMUM KOHLOM (CM.
puc. 9, nos. 2),

t = \/ETE;+ B, (124)

rne B, (M) 1B, (M%) onpepensiorcs no popmynam

1 P 3R6E1pz
- [—2 (3] —2P — ) - —OPE . 125
8, p [213 @41, —28 — a) " ] (125)
P P
3Ppa°
2 _ 2y.
B, = TRMZ CH 3aolp +2[p)’ (126)
p

Pp = Pp yn = onpepensercsa no ¢opmyne (103), H; a, — paccrosHue no
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NpopONIbHOM OCH paccIpenia OT KpemH CIBOJNIA IO TOYKM KpelieHHs NpOBOJ-
HHK3, Mepenaowero JoGOBYI0 HarpysKky, M; [/ — pacueTHas [JIMHa paccT-
pena, M; 7T — KO3hGHUHEHT TOCTeNnH, npmma%mmﬁ paBHpiM 10* MIla/m;
I, — UeHTPIBHBIT MOMEHT MHEpLMH NONEPEYHOTO CEYEHHs PACCTpena OTHO-
CATETHHO BepTHKAIbHOM ocH, M*; R¥, R — onpepensioTcs 110 peKOMeHAA-
mMAM 11. 3.67; mWis pacCTpenoB, 3afieNIaHHbIX B KPENb CTBOJIA ABYMs KOHLAMM
(cMm. puc. 9, no3. 3, 4),

t =\/B§Tﬁ2 —Bli (127)

rme B, (M) ufB, (M) ONpemENIOTCA H3 BHIPAXKEHHH :

Pp
3 = ; (128)

' 2R®

3P 1

= —PRP
B, aR* (129)
Pp, R*, | — onpegnensiorca 0 peKOMEHOAUNAM Boipaxenuit (124), (125),
(126).

3.69. s ynopoB (cM. puc. 9, no3. 5) ryGHHA 3a/1enKy ! OnpepensaeTcs
o popmye

2P,
t = —F— (130)
UpRG

rme Pp = PP yn ¥ OTIPEAENAETCA U3 COOTHOLIEHHA (103) xak ropusoHTanb-
Hasg Harpy3Ka Ha Apyce, JeHCTBYIOIAA B HaNMpPaBlIeHUM MPOJIOIIbHOM OCH yNno-
pa, H; U — BHeumuit nepuMeTp NONeEPevyHOTO CeYeHMs ymopa, m; Rg —
onpenenagl'cx B COOTBETCTBHH C 1. 3.67.

3.70. Iiia paccrpenioB ¢ ynopom (cM. pHc. 9, 1o3. 10) miyGuHa 3aenxi
t onipepenserca no ¢popmyne

2Pp

t = ——, 131)
UpR6 (

e P =P . ¥ BprMciAerca 1o ¢popmyne (104) kak ropusoHTaNbHAs

Harpyska Ha sipyce, AEHCIBYIOIAsA B HAIlPABJICHHH TIPOJIONIHON OCH PaccTpe-

na, H; lff — BHELUHUA NepHMeETp NONEPeYHOro CeYeHHA paccTpena, M; Ry —

onpenenseTcsa COrnacHo m. 3.67.

I'my6HHa 3afenKH KOHIIOB pACCIPEIOB pPAacCUMThIBaeTcs N0 ¢opmyie
(131) B atyuae 3aKkpelUieHHs Ha pacCTpesie YIOpOB Ha pacCTOAHHM He Gonee
0,5 M 0T poBOHMKA, lepeNAIoIUEro HAarpy 3Ky Ha spyc.

3.71. AnxepHsie ¥ GONTOBBIE COEIMHEHHA PACCTPENIOB C Kpelbio CTBOIA,
CTHIKOBBIE COCTMHEHMA PACCIPENIOB B NpefeNax Apyca, COeMHEHHS IpPOBOJ-
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HMKOB C PacCrpeiiaMi H CTRIKOBbIE COeIMHEHHsl NPOBOJHMKOB Ha fpyce pac-
CUMTBIBAIOTCA IO M3rHGAOIMM MOMEHTaM, IOMNEpeuHbIM M NPOIOBHEIM
CWIaM, AEHCTBYIOIIMM B YKa3aHHBIX COEQMHEHMAX OT J106oBbIX P n B
60Kx0BbIX P TOPH3OHTAIBLHBIX HArpY30K, ONpeNelAeMBIX COOTBETCTBEHHO
1o popmyndM (103) u (104).

PACYET APMHPOBKH MO NPEAEIIbHBIM COCTOSAHHAM BTOPOM TPYIiIbl
N3 YCIIOBHA OTPAHMYEHHA NMPOTHBOB NMPOBOAHHKOB

3.72. ApmupOBKa M3 YCIIOBHA OrpPaHWYEHHMs NpPOTHOOB NPOBOJHMKOB
PACCUHTHIBAETCA TONBKO I CXEM C JBYXCTOPOHHHM M JIOGOBBIM OIHOCTO-
POHHHMM pACIIOIOKEHHEM IPOBOIHUKOB OTHOCHTENBHO COCyda B JI0GOBOM
HalIpaBITeHUH.

3.73. PacuerHpit mporu6 n-ro mpoBOgHMKA (M) B TNpOJIETe MEXDY
apycamu [ yn TOR JI060BOH Harpy3koi Py  PAOJIXEH YTIOBJIETBOPATH YCIIO-
BHIO

f P}’n S (132)
N AL 1
yn = Jnp»
ol &
roe P, — FOpU3OHTANbHAA NOGOBAA SKCIUVIATAUHOHHAA HArpY3Ka Ha ni

nponommx apMHMpOBKH, ompefenseman mo gopmyne (89), H; C .
JI0GOBag KECTKOCTh HECYIIErO paccTpella B TOYKE  KpeIUIeHHs H-To
NpOBOJHHKA, ONpefensAeMas B cOOTBeTcTBMM ¢ mm. 3.33 — 3.38, H/m;
f (E ) — 0Ge3pasmepHas GYHKIMA XECTKOCTH A-TO MPOBOJHMKA B TOUKe
npnno;xem cwipt P, ¢ xoopmunaroii £, (cM.1m.3.57), onpenensemas
no rpadpuxam (pHuc. f7) B 3a3ucmvxocm or lg(l/a,) u o, roe o
Ha3HayaeTcA corjacHo m. 3.58; — TIpepnesIbHbIH npomﬁ nponommxa
KOTOpBIH peKOMeHOyeTcs l'lpHHHMa¥b paBupiM 0,015 M mnA penbcOBBIX
u pepeBaHHRIX U 0,045 M — KOpOGYaTHIX TPOBOTHUKOB.

3.74. PacueTHsIit nporuG n-ro mpoBoxHuMKa (M) Ha sApyce f nog,
no6GoBoit Harpy3koi P TOJKEH YOBJIETBOPATh YCIOBHIO

pyn
P
pyn
foyn = __f(_g__ < fopr (133)
Coyn! Cynd

roe P > yn .~ TOPUIOHTAILHAA no60Basg IKCIUTYyaTaUMOHHAs HArpy3Ka, mepe-
naBagMas n-M ~ NPOBOJHMKOM Ha HECYIUMH paccTpelt, omnpeensdemas Mo
dopmyne (103), H; C yn — BBMHCIAETCA ¢ yyeTom 1. 3.73, H/m; f (Eyn) -
Ge3pasmepHasa ¢y s XECTKOCTH 7-r0 NpOBORHMKA Ha Apyce, Ofpene-
nsemas no rpaguiam Ha puc. 17 npu E =0, B 3aBucumoctx ot lg(1 /a )

HO; f11 p — IPHHMMAETCS COTIIACHO . 3 73, M.
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IMPOBEPOYHBIE PACYETHI
HONI'OBEYHOCTH J3IIEMEHTOB APMHPOBKH

3.75. IIpoBepouHbie pacyeTsl JOJITOBEYHOCTH IIPOM3BOJATCA A e
MEHTOB apMMPOBKH, TIO/IBEPEHHbIX KOPPOIHAHOMY H MEXAHHUECKOMY H3-
HOCY, C Iie/Ibl0 YCTAHOBIIGHHA CPOKa MX CIyx#Gpl T M3 yCIOBMA HACTYTUIEHHA
TpeenbHBIX COCTOAHMA NepBOi M BTOPOH rpym.

3.76. PacueTsl OCYWIECTBNAWTCA MO H3NMOXeHHsM B mm. 3.1 — 3.75
PEKOMEHAUMAM s TeX e MPOEKTHbIX 1aPaAMeTPOB apMUPOBKH, 33 HCKJIK-
YEHHEM FEOMETPHUECKMX XaPAKTEPHCTHK MONEpeyHBIX CEYEHUI TPOBOHUKOB
K pAacCTpENIOB, KOTOpHie IPHHUMAIOTCA C YYETOM MX KOPPO3WIHOrO H Mexd-
HMYECKOrO M3HOCZ B MOMEHT 3KCIUTYaTallMH apMHUPOBKH T IO CIe/YIOlHM
dbopmynam:

1A PACCTPENIOB ¢ OTKPHITHIM NPODHIEM MONEPEYHOrO CeYeHU

= p
Ipz (7) - ]pz (-2 _dc—- T)’ M4; (134)

_ P
Fo = Fpl=2== 1), oe%; (135)

MLs1 paCCTPENIOB C 3aMKHYTHIM NPOGIIIEM NOTIEPEYHOTO CEYSHUS

p

I, (D) =1, (1~ —T),u"; (136)
c

F(T) = ! 2

p(T) =F,(1 - —;C—T), M*; (137)
IJ1S peNTbCOBBIX MPOBOIHUKOB

I = £ o

ap #(T) = Iy (1 =2 =T =05 5—1), " (138)
I Ty =1 1-2" 2 { o

apy M) =Ipp, (1~ d, T -065 d, ). (139)

1A KOpoGuaThIX MIPOBOHUKOB C OTK PHITHIM IpOdHiIieM NONEePeyHoro ce-
YeHus

P o 8 .
]npx(T) = Inpx(l -2 a T — 0365 a, 7)), M°; (140)
I (" =1_.(1-2 2 109 ——ir) m*; (141)
npy npy d ¥ o d >

c C
U1 KOpOGYaThIX MPOBOAHHKOB ¢ 3aMKHYTHIM npoduem Morne peyHoro ce-

YeHHsA
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o

Topx(M =1 (1~ 2 T - 0,65 T), m*; (142)
C

I T) = 1 T-0 { T),m*;

npy( ) —-Inpy( - dc - 79 dc )7M 3 (143)

U1 BCeX BBILIENTPHUBENCHHBIX CIIYYaeB:

21
= pzu .
Wozu = b M (144)
21
npyu
W = , M2 (145)
np yu bnp
21
— ___mpx 3,
Wapsu= 7+ M3 (146)

IVIA PENBCOBBIX [TPOBOJHHKOB :

Inpxu

- P s, 1
wnpxu wnpx Inpx - M (147)

me 1, F P’ 1, px Inp 3 “Wnpx — MPOEKTHBIE reOMETPHYECKIIE XapaKTe-
PHCTMKMU MOIIEpeYHBIX CEUEHMH pacCIPesioB i MPOBOJHMKOB, ONpeleeHHbIe B
worerctBun ¢ mm 3.1 =375 I, I, I w s Wap yuw
Wrl <y TEOMETPHUECKHE XapaKTepUCTHKH NOMEPEYHBIX Ceve naﬂomehgmx
pac%rpenon M [MPOBOIHHKOB; p — PacyeTHafs HHTEHCUBHOCTb KODPPO3HHAHOIO
#3HOCA MPOBOJHMKOB H PAcCTpeNoB, M/Jle1; { — pacueTHas HHTIEHCHBHOCTh
MEX3aHMYECKOrO M3HOCA MpPOBOJHMKOB, M/neT; d . — PacueTHas TONLIMHA
¢teHxd npowia (cm. npwi. 1), M; T — NPONOIIKUTENBHOCTD SKCIUTYaTALMK
IPMUpPOBKH, JIeT; b _ — LIMpPHHA TOJIKK ABYTABPOBOrO Npoduis WIH HMPHHA
KOPOTKOM CTOpPOHBI KOpoGuaToro mpodunst paccrpena, M; & — UIpPHHA
I0AOMIBBI PENIbCOBOTO MPOdWIA WIK 1M PHHA KOPOGYATOro Mpopwis NpOBOA-
mka, M; H — BpicOTa podHns NPOBOTHUK A, M.

B pesyinbTaTe NMOCTENOBATENBHBIX PAcueTOB NpPH BO3PACTAOIMX 3HAUe-
max T OMHpeensaeTcA CpPOK cayxObl WIK JOITOBEYHOCTD 3/1€MEHTOB apMH-
poBKKH 7T, IpH KOTOPOM HAaCTyNaeT uX IpefIeNIbHOE COCTOsIHHME, COOTBETCT-
bylwee BLIMIONIHEHUIO MNpefenbHex yomoBumit (93), (94), (105), (132),
(133), KoTOpbIE B 3TOM Cilyuae CAeHyeT paCCMATPUBATH KAK YpABHEHMS.

POBEPOYHBIE PACYETHI HA BEPTHKAJIbHBIE HATPY3KH

3.77. llpuHATHIE CEYCHHA MPOBOJHMKOB H PACCTPENIOB, HA3HAYCHHBIC U3
JUTOBHIA pacyeTa apMMPOBKH Ha TOPU3OHTANBHBIE SKCIUTYaTalMOHHBIE HATPY3-
k1 cormacHo nm. 3.1 — 3.75 cenyer MPOBepHTh Ha BEPTHKAIbHBIE MOHTAX-
Hble HArPY3KH OT COGCTBEHHOro Beca KOHCTPYKUMH M aBapHiHble HArpy3KkH
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npd 0GOpYAOBaHMM MOXBEMOB BO3[EHCTBYIOWIMMH HAa NPOBOJHMKH MNaps
LIOTAMH.

3.78. Mpu pacyeTax Ha BepPTHKATbHBIE HATPY3KH, YKa3aHHple B I. 3.7],
NPOBOJHUKH PEKOMEHIYeTCA PacCMATPUBATD KaK GankH, HIAPHMPHO 3aKpel
JICHHBIE HA sIpYCaX, 4 HeCylUMe paccTpenbl ~ KaK 6anKH, IapHUPHO 3aKpel:
JIeHHpie [0 KOHI[AM MpH H3ruGe M XECTKO 3aKPEIUIEHHbIE IPH'™ KPYUCHHH,
66e3 yueTa [IONOTHUTENBHBIX CBSA3eH.

3.79. Tlpu pacueTe Ha BepTHKANIbHBIE MOHTa)KHbIE HArpy3KM Hambones
HeGIaronpuATHpIA CITyyaili Harpy>KeHuA PacCTPENIOB — MOMEHT I1pe/IBa PUTEN:
HOH pa3BeCKH 31E€MEHTOB META/UIOKOHCTPYKUHH Ha OTHENbHbIE PACCTPENH
TIPH MOHTaXXE APMHUPOBKH.

PaccTpen pacCUMTBIBAETCA HAa NPOYHOCTb NpPH [IEHCTBHMM HA HEIO BepTH
K&IBHBIX COCPEJOTOYEHHBIX CHJI B MECTaX HABECKH IIPOBOJHUKOB, pacrpeng
JIEHHOM HArpys3KH OT COGCTBEHHOrO Beca paccIpeNia M JPYTHX BO3MOJKHBIX
Harpy3ok (OGIUMBOYHBIE WHTbI, TPYGONPOBOABI ¥ T.IL) .

Benuwna M MecTo HOEHCTBHA COCPEJOTOYEHHBIX HArpy3oK OT Bed
IPEeNBAPUTENPHO Pa3BelMBAEMbIX 3BEHbEB IIPOBOMHHKOB M T.I. ONpeHeNanT:
cA MX YMCTIOM M OpraHusanues pabor NpH MOHTaXe apMHPOBKH.

3.80. Pacuer Ha BepTHKaNbHBIE aBapHUAHBIE HATPY3KH NPOH3BOOMICA B
c1yyae 060pynoBaHHA NOAbEMOB BO3ACHCTBYIOLMMHE HAa [NPOBOMHMKH Mape
LTOTAMH.

PacuetHrie BepTHKaIbHbIC aBapuiiHple Harpy3kd (H) Ha mpoBoOmHHKEK
[IPHKIIABIBAIOTCA BJONb MX NPOMONILHOW OCH B CepeflMHE NpOIeTa Mexay
ApycaMu U npmmmaxgrcﬂ PaBHbIMH

P =15

np z

— (149)
np

a IIpH BO3/ICHCTBHH HA HECYILIUE PACCTPENbl— BHEUEHTPEHHO C IKCHEHTPHCH:
TeTOM d, onpepenseMsM No ¢opmynam (39) win (40), ¥ MpHHMMAIOTCA

PaBHbIMH
G !
sz =15 . R (149)
np 3B
rae G — Bec IpyeHOro MOZbEMHOTO COCYHa M XBOCTOBOrO KaHaTa, H;
n,, — WACNO HECYIMX [POBONHMKOB, 332 KOTODEHIE NPOMCXO[MT 3aXBal
napaunoroB; [/ — mIar apMUpOBKH, M; l,; — IVIMHA OHOTO 3BEHa POBOJ
HHK3, M.

4. PEKOMEHJALIMM 110 TNPOU3BOIACTBY MOHTAXHBIX PABOT

[TPOU3BOJCTBO PABOT 110 APMHPOBAHHIO
BEPTHKAJIbHBIX CTBOJIOB

OBUME YKA3AHUA

4.1. PaboTer MO0 apMHMPOBAHHIO CTBOJIOB ClIefyeT OCYLIECTBNATb B COOT-
BETCTBUM C IIPOEKTOM NPOM3BOACTBA paboT, pa3pabGoTaHHBIM Ha OCHOBAHHH
pabounx yepTexxell apMHPOBKH CTBOJIA, NMPOEKTAa OPraHM3allMHd CTPOUTENbCT:

68



33,  "TeXHOJIOIMYECKMX CXeM apMHpOBAHHMA BEepPTHKANBHBIX CTBOJIOB”
(BHUMOMLIC, 1980 r.), KOTOpBIH LOJKEH COMEpXKATh: YKA3aHUA IO
IEPEOCHAILEHHIO CTBOJIOB IIpH Iepexofe OT INPOXOOKH K apMHPOBAHMIO,
1€XHOJIOTHYECKHE CXEMbI PaGOT IO MOHTAXY JIEMEHTOB apMUPOBKH, IIAHBI
PACIIOJIONEHHA MCIIONIb3YyeMOTO NIPH apMHPOBAHMM O0GOPYHOBaHMA IS KaX-
foro 3rama paGot, rpapuku paboT, KOMILIEKC MEepOIpPHATHI 110 3aroTOBKE,
TPAHCTIOPTHPOBAHMIO M CITYCKY B CTBOJI 3/IeMEHTOB apMHUPOBKH (¢ yKa3aHHeM
0YepeHOCTH M MOPSAAKA), YKA3aHHA N0 obecHeyeHHio paGoT MpH apMHpOBa-
M OBILETIAXTHBIMH TEXHOIOTHYECKHUMH KOMIUIEKCaMH (TIOgbeMOM, BOJIO-
0TIMBOM, NPOBETPMBAHHEM, IIEKTPOCHAGKEHHEM, CBS3bl0, CHTHAJIM3alLiMeH,
0CBELLICHHEM H T.[.) , MEPOIIPHATHA MO G€30MaCHOCTH paBoT.

4.2. B cocraB paGoT MO apMHpPOBAHHIO BEPTHKAIBHBIX CTBOJIOB ILAXT
JOIDKHBI BXOOMTD: YCTAHOBKA PacCTpesiOB; HaBeCKa IIPOBOAHUKOB H TOPMO3-
fbix (MapalnoTHBIX) KAaHATOB, MOHTAX JICCTHHUHBIX OTHEJIeHHH, TpyGompo-
I0ROB M HECYLMX KOHCTPYKUM# (6aloK 1op ONOpHBIE CTYJibi, KOMIIEHCATO-
JOB, KPOHIITEHHOB WIH CKOG 1A 3aK peIU1¢Hus KabeneH, MocaouHbIX 6anok,
jaM 110, MOFBEMHBIE COCYAbl, PYOHMUHBIX CTAHKOB M G@IOK MO KyJIaKH,
fatox nop OyHKep [iA yNaBIHBAHHA MEJIOUM, [JIA 3aKpeIUleHUs Napalor-
ibIX KaHAaTOB M OTGOMHBIX GPYCBEB, I XBOCTOBBIX KAHATOB, K POHIUTEHHOB
Wi 3arpy30YHBIX YCTPOHCTB M IpPYTHMX KOHCTPYKLHH B CTBOJIE, IIpedyCMOT-
jEHHBIX IPOEKTOM) ; MCIBITAHHE CMOHTHPOBAHHOM CHCTEMBI apMHPOBKH IO,
HArpy3KOH B COOTBETCTBHHU C TpeGoBaHuaMHU ~TIpaBwi TexHHYecKOH 3K CIUTya-
rauuu”, § 404 (B Teuenue 240 u) .

4.3. ApMHpPOBAHHI0 CTBOJIa JIOJKHO NpeIIeCTBOBATh COCTaB/IeHHE MAPK-
eHAEPCKOro MPOEKTA PACIIONIOXKEHHA apMHPOBOYHBIX OTBECOB M 3aKpeluie-
e MX TOYEK Ha IepBOM KOHTPOJIBHOM fpyCe apMHpPOBKHM (MapKIuednepc-
KOM IIOJIKE) .

Pacnionosxxenue ApMUPOBOYHBIX OTBECOB H CHIHAIOB HAHOCHTCA ITIABHBIM
MApKLUEHIepOM YTIpaBJIeHHs Ha CeyeHMe apMMPOBKH CTBONA H YTBEPHOACTCA
IMaBHBIM MHXKEHEPOM LIAXTONPOXOAYECKOrO YIpaBJIeHH.

4.4. ApMHpOBaHHe CTBOJIOB MOXET MPOMU3BOMMTBCA KaK MOCIE OKOHYa-
i TMPOXOOKH M KpeIUIeHHs CTBONIAa (TIOC/IEIOBATENBHO), TAK M OJHOBpe-
MEHHO C HUMM (TIapaJlnesibHo) .

ApMHPOBaHHE CTBOJIA MOCIIE €r0 NMPOXOIKH JOJNKHO MpPOU3BOIMTLCSA MPH
1oJTyyeHUH COOMKHM Ha HMMGHEM rOpM30HTE C LIAXTOM WIM BTOPBHIM CTBOJIOM.
B cnyvae HeBO3MOXHOCTH NoOyyeHHsA cGOAKM HEOGXOMMMO Ha IEpHOJ apMH-
pOBAHHS MpeyCMaTpUBaTh B CTBOJIE BOMOOTIIMB M BEHTWISALMIO €rO HIDKHEH
WACTH.

4.5. BoiGop TEXHOJIOTHYECKOH CX€MbI apMHPOBAHHs CTBOJIA OCYLUECTB-
IA€TCA HCTIOJTHUTENEM M OINpepnensercd NpOeKTOM OpraHM3alMU CTpOU-
1eTBCTBA.

ApMHpOBaHHe CTBOJIA NIOC/IE €ro MIPOXONKH M KPEIUICHHA JOJIHO BhIIO-
HITBCA B 3aBUCHMOCTH OT MoOpsfaka (OuepefHOCTH) YCTaHOBKH pacCTpENoB
§ HaBeCKH NPOBOJHUKOB MO ONHOH M3 CJIENYIOIIMX TEXHOJOFHYECKHX CXEeM:
I0C/IEIOBATEILHOM, MApAJIeNIBHOR WM COBMEWEHHOR (B HANpaBJIEHWH
(BepXy BHM3 HJIH CHM3Yy BBEpX).

Ipu cnoxHOH apMMPOBKE HEO6XOOMMO OpPHEHTHPOBATHCA B OCHOBHOM

69



Ha apMHMpPOBaHHe CTBOJIOB II0 TOCTENOBATENbHOM CXeMe. YCTaHOBKY paccrpe
JTOB NpelycMaTpUBaTh B HANPABJICHMHM CBEPXY BHH3 C HKCIONIb30BaHUEM Npo-
XO[TYECKOTo IOJIBECHOrO NONKa, epeoGOpyNOBAHHOTO V1A apMHPOBAHNA, H
YCTaHOBOK [jist BhIGYpUBaHMA JIYHOK M aHKEpPHBIX LITypOB IO PAcCTPeNsL
Mocneayomas HaBecKa NPOBOOHMKOB M TPYGOIpPOBOLIOB MOJDKHA MpOH3-
BOJMTHCS CHH3Y BBEPX C UCIOJIb30BAHUEM JIOMIBECHBIX JIKJIEK.

[Ipu NpOCTOR apMHUpPOBKE DEKOMEHMAYeTCA NApalyenibHaA CXeMa apmi:
pOBAHHMsA B HAlpAaBJICHHH CHH3Y BBEPX, OGECNEYMBAIOLIAA OTHOBpPEMEHHO pa-
GOTHI 110 YCTAHOBKE PACCTPENIOB, HaBeCcKe NMPOBOMHHKOB M MOHTaxy TpyGo-

IIPOBOXOB.
ApMHpOBaTh CTBOJIBI, TPOXOAHMBIE CIIOCOGOM 3aMOPaXMBaHHs, HEOGXO-

AHMO TOCTE COOPYKEHUA HX Ha MOJTHY10 Iy OHHY .

4.6. Pa6oTh1 110 apMHMPOBAHHIO CTBOJIOB JIOJDKHBI BECTHUCh C NOJIBECHBIX
[ONIKOB M CHEUHATBHBIX JNIOJIeK. BhbicoTa J107IBKM JOMKHA OGecreuuBam
OHOBPEMEHHOE 3aKpellUleHHe [TPOBOJIHHKA IO BCER €ro IJIMHe.

Paccrosiuie mexxmy 3TakaMH apMHPOBOYHOIO IOJKAZ M JIIOIBKH HOJDKHO
COOTBETCTBOBATH PACCTOAHMIO MEX/Y fApYCaMH pacCTpesioB. ITAXM AOKHH
ObITh COENMHEHBI NECTHMUAMM ¢ TNPEJOXPAHMTENbHBIMM OFPAXKICHUAME
(Ha ToNbKax) .

4.7. Ilpu nocnenoBaTenbHOW cXeMe apMMpPOBAaHMA 3aKpeIUIeHHe Hampas-
JAOIMX KaHATOB Gamby MOxeT GbITh KaK Ha HaTAXXHOH pamMe B 3ymIide CTBO-
J1a, TaK 4 Ha OBECHOM IOJIKE WIH JIIOJIbKeE.

I1pH nmapasnnesnbsHOH cXeMe apMHPOBAHMA CBEPXY BHH3 B KauecTBe Halpas-
NAOWHX 1A Gaged B OTHeNBHBIX CIIYYAsAX CIIemyeT MCIOJIb30BATH MOCTOfH-
HbIe IPOBOIHUKH.

4.8. Tlpu yrny6Kax CTBOJIOB C TOPH3OHTOB M NMPOXOJKE CieNbiX CTBOJOB
CXEMBbI 2pMHpPOBaHHMsA IPUHMMAThL aHATIOTHYHEBIE OObrYHBIM. [loskH H mioNbKH
JOMKHBI GbITh OGseryeHHsIMH, pa3GOpHBIMHM Ha y3libl ¢ rabapHTam, HO3B0-
JIAIOIUMH NOCTABJIATb HX B WIAXTY EHCTBYIOUMMH IIOZbEMAMH H TIO CYIIECT-
BYIOLIHM BbIpaboTKaMm.

ITopauy s3meMeHTOB apMMPOBKH B CTBOJI, KaK IPaBWIO, NIpe1yCMaTpUBATh
C TOPH30HTOB, C KOTOPBIX NPOM3BOMIIIACH YT/Iy6Ka WIM IIPOXOAKa CTBOJIOB,

ApmupoBaHKe yriyGmseMOoro CIBOjia HaUMHATh C yCTAHOBKH KOHTPOIb:
HOro Apyca pacCTPesioB Ha 2 — 3 M HIKE KAMMTAILHOTO NPEAOXPAHUTENBHOIO
MOJIKa, CJEeNOro CTBONA — C YCTAHOBKH 6aJloK MOAUIKHBHBIX IUTOLIAZOK OC-
HOBHBIX NIOTbeMOB M KOHTPOJILHOTO fApyca Ha 2 — 3 M HUXKe HHX.

Ha xouTponpHOM sipyce 3aKpemnisioTci KpOHLUTeHHBbI mif UKCAME
orBecoB. [lpu yrny6ke cTBO/Ia HA OIMH — IBa IO PU3OHTA MPHMEHSAIOTCA CBO-
6oaHO BHCAILME OTBECHI, MpH GonbilleM 1uUare yriyOKu — Iiyxue, 3ahuKcH-
pOBaHHBIE B IBYX TOYKaX.

ApMHpOBaHHE YYaCTKa CTBOJIA B 30He Pa3MEILEHUs IIPeOXPAHUTENbHBX
YCTPO#CIB IIPOM3BOIHMTbL TOC/HE HMX MEMOHTaXa C JIErKMX NOJBECHBIX WIH
TepeHOCHbIX NMONKOB. KoHTponupoBaTh NpaBWIBHOCTD YCTAHOBKH 3716 MEHTOB
apMMpPOBKH NpPH 3TOM C NOMOLUBIO OTBECOB, ONMYCKAEMbIX C HMXHHX fPYCOB
apMHPOBKH 3K CIUIyaTHPY€MOIO YYacTKa CTBONa.

4.9. ApmupoBanHe GanmHM KOMpa, KaK [paBWIO, IPOU3BOAUTD C MOMBEC-
HOTO MONKa, HCTIONb3yeMOTO AJIA APMHMPOBAHHA CTBOJIA C OCHAILIEHHUEM €r0
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[ONOJTHMTEJIBHO OTKUIOHBIMH HIIH CbEMHBIMH IUIOWIAIKAMM M NpPOEMAMH
Fif MOJa4YH CHU3Y JIE€MEHTOB apMUPOBKH.

IOATOTOBUTENBLHBIA MEPHON

4.10. Havany pa6ot 1o apMMpOBaHHI0 BEPTHKAIBHBIX CTBOJIUB HOJIXHO
IpeMIIECTBOBATD

a) NMOJNIHOEe OKOHY3HWE CTPOMTENBHBIX M FOPHO-MPOXOHUeCKMX paGoT B
(1BOJIE;

6) yTBepKIeHHe MPOEKTa IIPOU3BOACTBA padoT;

B) NepeoCHAleHHe CTBONAa B COOTBETCTBMM C pa3paGOTaHHbIM NIPOEKTOM
1pou3BOACTBa paboT;

r) Bpigaya M3 CTBOJIA 3a00HHOr0 0GOpyAOBaHMA, AEMOHTAK HEHCIIOJIb-
3yeMbIX TPy 6OIIpOBO/OB ;

n) nepeoGopynoBaHue IMOABECHOTO MOJNKA K OBMIELIAXTHBIX KOMIUTEKCOB
(nompeM, BEHTWIAUMA, BOAOOTIHB M Ap.) mwiA uened apmupoBamusa. Ilpu
Heo6X0NMMOCTH Mpoltycka 6afpH B CTBOJ NpeayCcMOTPETh B aPMHPOBOYHOM
TIofIKe NpoeM ¢ NAJAMM 1A Npoxopa GajpH, HaMpaBJIAIoIUMe KaHAThI KOTO-
poit 3aKPENUTh B 3ymIide;

€) BOJOY/aBIIMBaHHeE IO CTBOJIY OCTATOYHBIX NIPUTOKOB BOJIBI;

%) 3aIIMTa CWIIOBBIX ¥ CUTHAIBHBIX KaGened (BONOOTIMBHBIX HACOCHBIX
(TaHLMA) OT BO3MOXKHbIX MOBpPEXJICHUHA B mepuop paGoT Mo apMHMpOBaHMIO
(TBOJIA.

4.11. o Hayana paGoOT [0 apMHMPOBAHMIO IOKHBI GBITH H3rOTOBJICHBI U
}aBe3eHbl Ha NMpUOGBEKTHRI CKIaN Bce Heobxomumple mis Becrepe6oHOrO
BBINO/THEHMA PaGOT 37IEMEHTHI aPMHPOBKHU COTJIaCHO KOMIUIEKTOBOYHBIM Be-
JOMOCTAM H crenudHKauuAM IPOeKTa apMHPOBKH CTBOMNA.

4.12. JIo Havaja HM3rOTOBJIEHHA MOJIHOTO KOMIUIEKTA apMMpOBKH Ha
¢(TBOJI HEOGXOANMMO INIPOM3BECTH KOHTDOJIBHYI0 NPOGUIMPOBKY CTeH CIBOJA
10 GyOYLUHM JHHMAM MMHMMAIBHBIX 3330pOB MexJy Haubollee BbICTymalo- -
UMMM YaCTSAMH MORBEMHBIX COCYHOB H Kpellblo, @ TAKXKE YYeCTb pe3yiIbTaThl
1podHWIHPOBKH IIA Gynyed [IMHpI pacCTPeNos.

4.13. Tlepen, Ha4aJOM HM3rOTOBJIEHMA 3/1EMEHTOB apMHPOBKM 3aBOOOM-
H3rOTOBHUTENIEM AOIDKHBI OBITh CHENAaHbI KOHAYKTOPBI-IIAGIOHE! (CTEHORI) Ha
ipyC M AJIf M3rOTOBJIEHUA KaX@(IOro paccTpesia, KOTOphbie MPUHHUMAIOTCA KO-
MUCCHEH B COCTaBe NpeNCTaBUTENeH 3aBONA-H3TOTOBUTENA U 33Ka34MKa.

[lo xoHOYKTOpY-11aGNOHY M3TOTOBHTb PACCIPENBI I OOHOTO (KOHT-
POJIBHOTO) APYCa APMHPOBKH, YCTAHOBUTh Ha KOHAYKTOpe-iabioHe (CTeH-
ie) Apyca H MpPOBEPHTb COOTBETCTBHE €0 HOpMaM M AONyckam. Pe3ymbratsl
IpOBEpPKU OpOopMIIAIOTCA aKTOM. [IpH COOTBETCTBMM KOHTPONBHOrO Apyca
HOpMaM H OONYCKaM pa3pelaeIcd M3roTaBIMBATh BECh KOMIUIEKT apMH-
POBKH.

4.14. JnemeHTHI apMHPOBKH KaXOIO fpyca JO/KHbI ObITh MApKHpPOBa-
HbI MACIAHOM KpacKOW ¢ yKa3aHMeM HOMeSpa sipyca WIH IpellyCMOTpPEHbI
fMpkH (METATHYECKHE TUIACTHHKH) .

4.15. Tlpx H3rOTOBJIEHHMH METATUIMYECKHX PACCTPENIOB U3 GAIOK NMpAMO-
JyTOJIBHOrO, TPyGYAaTOro WIM IBYTaBpOBOro TpOodwiA M MOArOTOBKE HX K
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MOHTaXy OO/DKHBI GbiTh BBUIOJIHEHBI ClEHyMHLiMe OCHOBHpie paGoTei: pa-
MeTKa ¥ pe3ka Gaiok Ha HeOGXOmMMYW [WIHHY; NMpHBapKa K PacCTpenay
IINAHOK C NexaMu” (CrapeHHBIMH HAKIIAIKaMHM, YTOIIbHUKAMH, YIOPaMH);
pasmeTKa M CBeplicHHe OTBEpCTHH IION GONTHI; MAapKHPOBKA paccTpenc
Y KOHTPOJIbHAA COOpKAa; KOMIUIEKTOBKA 3NIEMEHTOB APMUPOBKH VIS Mept-
BO3KH H CKJIAAHPOBAHMA IO APYCaM.

JI1s 3afIeNKH pacCTpernioB B JIYHKH MOJDKHBI OBITH 3aroTOBJIEHBI B QOCT:
TOYHOM KOJIMUECTBE METUUIHYECKHE TIOMIJIAIKH H META/LIMYECKHE WIH ay6o:
BBIE KJIMHbS, a IPH KPEIVICHHH pacCTPEioB K TIOOHHTOBOH K el — METall
YeCKHE KOCHIHKH M KITHHOBbIE MOAKIIANKH.

IIpu 3aroToBKe [epeBSHHBIX PacCIpeioB HEOGXOOUMO MpPHHATH Gpycwd
B COOTBETCTBHMH € TpeGOBaHHAMHM K MATepHANly JUIA JepPEeBAHHON APMHUPOBKY,
HpOCIpOraTh MX OO TpebyeMOro ceueHMA, Hape3aTh paccTpelibl Tpebyemoi
IVIMHBI M CBEPIIMTH OTBEPCTHA W1 GONTOB Ha KOHUAX PACCTPENIOB B CITyuat
COeMHEHHA UX C METATTHYECKMMH BaAHAPY TAMH.

4.16. Hapsany c 3aroTOBKO#H 3/1eMEHTOB apMMPOBKH JOIIXKEH 6biTh OATC-
TOBJICH HMHCTPYMEHT (TaeyHnie M NATPOHHBIE KIIIOYM, IMHEBMOIaifKOBEpTH,
NpoGOAHMKH, ITHKH, 3yOHiIa, HOXXOBKHY, CBepia, TpaMGOBKH M Ap.) M Npemy
CMOTpeHBI 1IaGTOHBI.

4.17.Tlepen, BBIBO3KOH apMMPOBKH ¢ 32BOMIA HA NPUOGHEKTHBIA CKIIA]
3aBOJ-M3rOTOBHUTENb COBMECTHO C OTBETCTBEHHBIM IpPe/ICTABHUTENEM 3aKa3 W
Ka JOJXeH NPOBEPHTh Ha CTeHJe APYCHl APMUPOBKH H ONpPENENATb X COOT
BETCTBHE MPOEKTY. ApMHPOBKa HOAPYCHO NAKETAMH C MAPKHPOBKOM 3arpy
KaEeTCA M OTNPABJIACTCA HA TPHOGDEKTHBIA CKIIaf.

4.18. I CKNajyMpOBaHMA 33BO3MMBIX MATEPHANIOB H 3/IEMEHTOB apMi
POBKHK y CTBOJIA HeOGXOOMMO NpeAyCMOTpETh CHEHHAJIbHYI IUIOIANKY H
IIOrpy 304HO-Pa3r Py 30YHbIE CPEACTBA.

[InA pOCTABKHM MAaTepHANIOB U 3JIeMEHTOB apMHPOBKH K CTBOJIy HEOGX0-
MMO TPEAyCMaTPHBaTh MpPOIJIAIKY peNbCOBOrO IYTH WIH MCTONIb30BaHH
TenbdepHOH MOPONKH.

4.19. Ilepen cnyckOM B CTBOJI MOJIHOTO KOMIUIEKTA 3JIEMEHTOB apMHpOB-
KH KaXIOro spyca HeoGXOmMMO BBLINOIHATH ero KOHTPOJIbHYI0 COOpKY H
CIIEIHATIBHOM CTEHJIE.

4.2Q. NogroTaBnuBaTh K MOHTaXY TPyGONpOBOMBI, 2 TAKXKE HyMepOBaTh
OTHensHEE TPYGhI M 3BEHBA crefyet cornacHo TpeGopammam CHull no Texso-
JIOTHYECKHM Tpy6OIIpoBOAaM.

4.21. [o Havana paBoT MO apMUpOBaHHIO CTBOJIOB, MPOHMIEHHBIX CIOCO-
60M 38MOpaKMBaHHUs, TOPOABI BOKPYT CTBOJNA JODKHBI ObITh OTTasHBI H MpO-
BeMIeHBl BCE TI'MAPOM3ONIALMOHHBIE paGoOThI, MpexyCMOTPEHHBIE MPOEKTOM
MPOU3BOJICTBA paGoT.

4.22. B mepuop MOATOTOBKH K 4pMMPOBAHHMIO MapKIlehepcKue paGoTh
CIIeAyeT BHIIOMHATD B COOTBETCTBHH ¢ > TexHMUeCKO# HHCTPYKIHeH 110 pOu3-
BOMCTBY MapKuIeAaepcKHX pa6or”.
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¥CTAHOBKA PACCTPEJIOB

4.23. ApMHpOBaHME CTBONAa HeOGXOOUMO HAUMHAThL C KOHTPOJILHOTO
Apyca, YCTaHaBIHMBAaTh KOTOPBIA CIEAYEeT B COOTBETCTBHH ¢ ~TexHMueckoH
SHCTPYKUHKEH [0 MPOM3BOJCTRBY MapKileHzepckux pabor”.

4.24. Paamevats JIYHKH U1 pacCTPEIIOB HIDKE KOHTPOJILHOTO fIpyca cile-
fyeT ¢ HOMOILUBIO OTBECOB M mAGnOH-0TBECOB. MX HeOGXOOMMO ycTaHaBIH-
BaTh TAK, YTOOkI OHM HE CO3[IABAIM TIOMeX TIPH 3aBeJEHMH PACCTPEIiOB B JIyH-
ku. [Tocne pa3smeTKH JIYHOK 11a67I0H-0TBECH CHHMAIOTCA.

4.25. PaspensmaTh JYHKH IO pacCTpeNbl CHeAyeT CHeUMaNbHhIMU
fypIbHBIMH MAaUMHAMM M B HCIUTIOYHTENIBHBIX CITy4yasaX OTCOMHBLIMH MOJIOT-
KamH.

4.26. [Tpu paspenie NyHOK Ha 372aX MOJKA HOKHBI GbITh IEPEKPBITHI
3230pBl MEXIY MOJIKOM M Kpelblo, a Nocje OKOHYAHMs pa3feNkKy JIYHOK
0TOMTBIA MaTepHall HeOGXOAMMO BBIIATH HA TIOBEPXHOCTb,

4.27. KopoTKHe paccTpenbl ¥ MeliKHe OeTAIH apMHUPOBKY CIIeflyeT CIyc-
KaTh B CTBOJI B 6afipAX, 3 [UTHHHBIE — C IOMOLLBI0 CEpbr Ha KaHaTe.

Ilpn cmycke coCTaBHBIX pPACCTPEsIOB HIDKHMH KOHel paccTpernia 3aBOOAT
B IYHKY, 2 CBOGOMIHBI — BPeMEHHO MOAXBATHIBAKT AMCTAHUMOHHBIM KPIOY-
KOM, MOCJIE Yero NMpHIENHOE YCTPOHCTBO OTCOENMHAIT OT paccrpena. Omyc-
KaeMBIit B CTBOJI LIETBHBIA PACCTPENT Cpasy 3aBOIAT B TYHKH.

4.28. Ilpu cnycke 3j1eMEHTOB apMHPOBKH B CTOM AOJIKHBI BbITh IPUHATHI
MepBI, HCKITIoYajoMe HX fedopMauuio.

4.29. Tlpu MOHTaxe sApyca apMUPOBKH B MepBYI0 OYepedp HAZJIEHHMT
yCTAHABJIMBATh LCHTPanbHbIE pAcCTpesibi, 3aTeM GokoBbie. Paccrpenst mect-
HHYHOTO OTAENEHHMA CIEAYET YCTaHABIHBATh HOCTEHHMM.

4.30. KperieHne CTBIKOB pacCTpenoB GONTaMH HONXHO BBINOJHATHCA,
KaK MpaBWiio, MEXaHW3UPOBAHHBIM CMOCOGOM C NIOMOMIbIO MHEBMOTIalKOBEp-
TOB M PYUHBIX KITIOUEH.

4.31. YcnoBuA ropH3oHTagbHOCTH METAUIMYECKHX PacCTpelIoB MPH 3aK-
PEIVIEHHH HX B JIYHKAX CJiefyeT BBIIONHATE C IOMOILBIO ClIELHAIbHbBIX MeTarl-
MMYECKHX TNOAKIANOK, YKIafbiBaEMBIX B JIYHKax IOJ NOJKY paccrpena
(we Gornee Tpex 1Mof OIMH KOHeL, paccTpena) .

Tlepen GeToHMpOBaHHEM JTYHOK paccCTpesisl paCKJIHHUTh MeTALIHYE CKUMH
Iy6OBBIMH KIIMHbAMH TI0 BepXHel MoJIKe.

4.32. Jina UeHTPOBKH APy Cca pacCTPeNOB C UeITbIo 0GeceyeHus MpOeKTHO-
Io NOJIOKEHHS HeoOXOIMMO NPUMEHSTh NPHUCHOCOGTIeHHs, MHCTPYMEHTBI
(MexaHHYe CKHEe JOMKPpAThi, AePEBAHHBIE CTORKH, KYBaTAbl H [Ip.), KOTOpBIE
HOMKHB! HAXOJMTBCA B CHENMATBPHOM AIMKE, M3MEPUTElibHbIe NPHOOpEI H
WwabnoHbI.

Y mabnoHoB pmomiiHa OGbITh KOHCTPYKIMA, NO3BONA0UIAA NEpeMelaTh
paccTpensl Apyca ¢ MOMOIIBI0 AOMKPATOB B rOPH30HTATBHON W BEPTHK AJIBHOH
ITOCKOCTAX.

Apycel apMHpPOBKH HEOGXOOMMO yCTAHABJIMBATh Ha IIPOEKTHBIX OTMET-
kax. Yepes 25 — 30 M no m1yGuse crBonia BO M3GeKaHME HAKOIUIEHMA OLM-

GoK creyeT NPOBepATh TOYHOCTh YCTAHOBKH.
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4.33. 3apennmaTh JYHKH HeoGXomumo mnociie COOPKH, pacKIMHMBIHRA
4 [IPOBEPKH NpPaBIIIBHOCTH YCTAHOBKH BCEX PacCIPENIOB Apyca.

3anennBanT TyHKH GETOHOM, KaK MpaBWIO, ¢ NOMOIIbI0 MAlMH R
HHBEHTapHpIX onanyGox. OnanyGKy yCTaHAaBIIMBAIOT IpH IUIOILIASM JIYHKH
Gonee 0,1 M2,

4.34. Heobxomumo oGecneunBaTh TINATEIIBHYI0 3a/IEJIKY KOHIIOB PaccTpe:
JIOB B JIyHKaX GeTOHOM MapKH, COOTBETCTBYIOILEH KPEIUIeHHI0 CTBOJIA, HO He
menee M200.

I'ny6uHa 3a0eIKH PACCTpPENIOB JIOMKHA IPOBEPATHCA TIPH YCTaHOBKE Kax:
noro apyca. Jledex T o rmy6GHHe 3afeKH pacCTPeIOB, PAKOBUHEI B MECTAX
33JIe7IKH JIYHOK He JOIYCKaTCA.

Insa yCKOpeHHs cXBaThIBaHHA B GETOH HEOOXOMMMO BBOMMTD YCKOPDHIE-
JIM CXBATHIBAHMA (HKMIKOE CTEKJIO H JIp.).

4.35. OpHOBPEMEHHO C YCTAHOBKOH pacCTpeIoB CllefyeT yCTaHaBIIMBaTh
NocafoyHble GalKH, MOHTHPOBATh GATKH 107, ONOPHbIE CTYJIbA, ONIOPHBIE KO-
JIeHa, 3a[IeNbIBATh B Kpellb CTBOJNIa KPOHIUTEHHB: WA HaBeCKH KabGemed i
Tpy0, HACTHIATh TOJIKH JIECTHAYHOTO OTHENICHMsA, YCTAHABIIMBATh M 3aKpel:
JATh MECTHHI(bI, 2 TAKXKE BBUIONHATh JpYrHe MOHTaXHble paGOThl, KOTODHI
MOryT OpTh GE30MacHO BBINOJIHEHB! ONHOBPEMEHHO C YCTaHOBKOH pacer
perIoB.

4.36. B cTBONax, 3aKpeIVICHHBIX YYTYHHbIMH TIOOHMHramH, paccTpeis
NPHKPEIUIAIOTCA K KOCBIHKAM, KOTOpbIe 3apaHee Kpenarcsa K ToOuHram 6o
TaMH.

PasmeuaTs M CBep/IMTh OTBEpPCTHs MOM GONTHI B NOJIKAaX TIOGMHrOB cie-
AyeT IO OTBEPCTHAM B KOCBIHKAX MOCJIe TPOBEPKH NPaBUIIBHOCTH Y CTAHOBKH
PacCcTpesioB.

4.37. Tlpn KperuleHMH pacCTpesioB aHKepaMM K CTE€HKaM CTBONA Apyc
apMMpPOBKH HeOGXOmMMO COGHMpAaTh Ha MOHTAaXHOM 1AG/IOHE, NOABeIEHHOM
K BBILUETEXAIEMY APYCY.

4.38. Tlowie yCTaHOBKM fpyca apMHPOBKH B IIPOEKTHOE MOJIONKEHHE
mabnoH CiegyeT pacnepeTh B CTEHKH CTBOJIa TOPHU3OHTAIBHBIMH JIOMKp2-
TaMH.

4.39. Uepe3 OTBepCTHA B ONOPHBIX IUIATAX PACCTPENIOB WM NMPUKPEIUIEH:
HbIX K HMM KOHCONbHBIX 3/IEMEHTOB GypATCA HINypHI IIA 33KPEIUICHUA ak-
KepoB. COOCHOCTD LNTYPOB M OTBEPCTHH B IUTHTAX JIOCTUIaeTCA PUMEHEHHEM
HeHTPHPYIOLMX YCTPONCTB.

4.40. Tlepen yCTaHOBKO# aHKEPOB LITYPEI HEOGXOMMMO OUHCTHTH OT 6y-
POBOH MeNOYH.

4.41. 3arArMBaTh aHKepHbIe GONITEI HEOOXOMMMO C OCEBBIM YCHIIHEM,
OMNperieIeHHEIM IPOEKTOM.

4.42. Harsxenue pe3bGOBBIX COSIHHEHWH 3JIEMEHTOB apMHPOBKH JOJNX-
HO KOHTPOJIHpOBAThCA BHIGOPOUHOH MPOBEpKOH, He MeHee 25 % cOeMHEHHH
Apyca. Ecnu npu xoHTpone 6ymyT oGHapyXeHbl cOeJMHEHMA ¢ HEHOCTaTOou-
HbIM HATAXEHHEM, TO MOBTOPHOMY HAT/DKEHHUIO NOIEXAT BCE COEMMHEHHUA
apyca.
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HABECKA IMPOBOIHHNKOB

4.43. CnyckaTtb NPOBOJHMKHY B CTBOM CJIE[lyeT HAa MOIbEMHOM KaHaTe Mo
OfHOMY WIM NaKeTamH. J|JIs 3TOro Hy>KHO NMPHMEHATh CHELHATbHBIE MOIBEC-
KH, MCIIBITAHHBIE HA MPOYHOCTh B COOTBETCTBMM ¢ TpeGOBaHMAMM MNpPaBUI
fe30MacHOCTH.

4.44. Jins npomycKa MpOBOAHMKOB 10 CTBOJIY K HM)XXHEMY KOHIly Make-
12 IPOBOHUKOB TpebyeTcs [1PUK PEIUIATh HANPABIIAIOIHH KOHYC.

4.45. JIns 6e30NacHOM INepeBEeCKH NMPOBOOHUKA ¢ MOTbEMHOIo KaHaTa Ha
MOHT)KHBIH KaHAT KpaHa HJbKH (leGenKH) Kaxaas NMOBecKa HOJDKHA
EMETB IO /IBe Cepbrd (MeTNiM), OfHA W3 KOTOPBIX CIYXHMT /Is HABECKM Ha
NPMUENTHOE YCTPOHCTBO NMOOBEMHOrO KaHaTa, a BTOpas — HAa MOHTAXKHBIA
KAHAT KpaHa JIITbKH (Je6eKu) .

4.46. IlepeBeumBaTh U MOMCOETHHATD NMPOBOJHHUKH [0 HMX 3aKpEIUICHUsA
glegyer ¢ MOMONIBIO [UTAHOK, NpelyCMAaTpHBAIOIIMX 3230p MEXy IPOBOIHN-
K28MH 110 BEPTHKAIH 4 MM.

4.47. [Ins co30aHMA B COOTBETCTBHM C PEKOMEHAAUHAMH 1. 2.34 Temie-
paTYpHOrO 3a30pa MeXKOY TOPLAMHM TPOBOOHMKOB HEOGXOOMMO yCTaHaBNIM-
BATh TPOKJIAIKH, KOTOpbIe MOCNIE 3aKPEIUTCHHsA IPOBOMHUKOB K paccTperiam
CHHMAIOTCA.

4.48. CTpikM INPOBOOHHKOB MOJKHBI PpAcHOJNaraTbCA, Kak MpaBWIoO,
Ha cepefMHe BBICOThI GOKOBOH NMOBEPXHOCTH paccrpena. CmelleHHe CThIKOB
TPOBOJHHKOB OT CEpelMHbI BBHICOTHI GOKOBOH IMOBEPXHOCTM paccrpena He
EOJIXKHO MpeBpiaTh 50 Mm.

B MCKITIOUMTENIBHBIX CITYyuasix, NpeayCcMOTpeHHbIX M. 2.32, nonyckaercs
(THIKOBaHHE NPOBOHHKOB BHE paccTpena.

4.49. IpoBOJHMKH ClIe[yeT HABEUMBATb C pa3zGexKOH CThIKOB 1O APY-
(aM B COOTBETCTBMH C PEKOMEHOAHAMH 1. 2.33.

4.50. KoHconbHylo, KpYNHOGIOUHYI0 W ©Oe3pacCTpeNibHYl0 APMHPOBKY
HeO6XOMUMO MOHTHPOBATh Ha MOBEPXHOCTH 3BeHbAMH (6TOKaMM) Ha UIHHY
NPOBOAHMKA C AOCTABKOH K MeCcTy MOHTaXa NpHUENHbIM YCTPOHCTBOM Ka-
HaTa TIOEMHOM YCTAHOBKHM WIH CIEUHaIbHOH JeGeaxu. C NOOBECHOro MOJI-
ka OypuTh LOIYpbl NOJ aHKEPHBIE WITAHTH M 3aKPemiaTh GJ1I0KH apMHPOBKH
B Kpefy CTBOJNIA.

0BOPYIOBAHUE JIECTHUYHOTO OTIHEJIEHUSA

4.51. Hactunars NMOJIKM JIECTHUYHOTO OTHENEHMSA, YCTAHABNHBATH U 3aK-
PeIUIATh JIECTHHIBI CIIEAYET OMHOBPEMEHHO C YCTaHOBKOH paccTpesioB.

4.52. JlecTHMUBI ¥ peleTKH OTPaXAEHHA ONYCKAaTh B CTBOJI HA MpHIEN-
HOM yCTPOKCTBE KaHATa, OCTA/TbHbIE MATEPHAJIBI M ATeMEHTHI — B Gafpe.

4.53. OTumBaTh JECTHUYHBIE OTHENEHUA HEOGXOMMMO MOCie NPOKIanKU
Tpy60onpOBONOB, PACMONOKEHHBIX BOIU3H J1ECTHHYHOTO OTHEIIEHNUS!.

MOHTAX TPYBOITPOBOIOB

4.54. Tpy6sl criemyeT AOCTaBNATb HAa LEHTPATHHYI IUIOWMALKY LUAXTHI
XKeNe3HOAOPOXHBIM HIH aBTOMOGWIBHBIM TPAHCIOPTOM ¥ BBITpYXaTh Ha
CTIENMATIBHO OTBEMEHHY0 [UIOWanKy B pailoHe AHCTBUA NOIHEMHOTO Cpenct-
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Ba Ha ckmape. [TomaBars TpyGbl CO CKNAAd HA MOHTAXHO-3ArOTOBHTENBHEI
YYACTOK 3TUM XK€ MOTBEMHBIM CPEACTBOM.

4.55. MoHTax TpyGONpoBOLOB CIEMYeT OCYIUeCTBAATD IIETAMM Ha (nax:
LeBBIX H CBAPHBIX COETHHCHUAX.

InuHa neredt, Kak NpaBwlo, OOMKHA COOTBETCTBOBATH pacCTOAHHN
MEXOY CANPHUKOBBIMH KommeHcaTopamu. [Inetu HEOGXOOMMO MpPOBEPATH
HA IPOYHOCTH GIIAHIEBBIX H CBAPHBIX COEMMHEHHH .

Tlpu Habope WieTeii PeKOMEHMYeTcsl NMPUMEHATh TPYGbI MAKCUMAIbHO
BO3MOXHOH [ITHHBIL. )

4.56. lpu coepiHeHuM Tpy6 B IUIETH B KOMIUTEKT npucroco GrIeHui, KaK
TIpABMIIO, JOMKHBI BXO[MTh. NPUIENHOE YCTPONCTBO, PHIM-BEPTILIOT, IPHCIO-
cobneHHe 1A 3aBOJIKHM M 3axBata TpyG6, (uKCaTop, 3aXXMHMHOE yCTpOHCTBO
Ha HYJICBOM DaMe, YHMBEpPCAIIbHBIE MOHTaXKHBIE HAKNAIKH, OBTEKaTensb Hi
dranuax ¥ KOHUEBO#H OTEOHHMK .

4.57. MOHTHpPOBaTh TPYGONPOBOMILI B BEPTHKAIbHBIX CTBOJAX Ha (an:
LEBBIX COSMHHCHHAX HEOGXOMHMO B TaKOM NMOCIENOBATENBHOCTH:

— NO[HATD 1epBYI0 TPYOy ¢ MOMOUIBI0 IIPUIEMHOTO YCTPORCTBA U 3aKpe-
NHUTH K HIDKHEMY (IIaHIy KOHUEBOH OTOOHHMK ;

— ONYCTHTb TpyOy B DacKpBITHLIA 3aXBaT /IO BepXHeroUIaHua M 3aXATh
B 33— ONMYyCTHTh TpYOy B pacKpHITBIA 3aXBaT IO BepXHero ¢riaHua u 3axats,

— OTUENUTH NPHHENTHOE YCTPOUCTBO, ONATh BTOPYI® TPYOY, COBMECTHTE
ee HIOKHMHA (aHel] ¢ BepXHHM IepBOH TpyObl M Ha>KHBHTb [BYMS-TpEMa
GonTaMM, MOCTABHTh NMpPOKJIAIKY, BCTABHTH OCTAIbHBIE GONTHI H 3aTAHYTH
CTBIK

—YCTaHOBMTB Ha (IIaHIEeBOE COeAMHEHHE 06TeKAaTeNb;

— ONMYCTUTH IUieTh W3 ABYX TpyG Ao Bepxmero ¢nanua BTopcit TpyOs,
3aaTh 3axBar. B pmanmpHeiliem Bce onepanuM NMOBTOPUTH OO ITOJIHOM Ha6op-
KH UIeTH;

— OMyCTHTb IUTETh B CTBOJ K MECTY YCIAHOBKH;

— Mepei ONMOPHBIM CTYJIOM HJIM KOJIECHOM CHATbh KOHUEBOW OTGOMHHK,
COBMECTHTh HIDKHMI hriaHel ieTH ¢ « GIaHIeM ONOPHOIo CTYNA Wi KOJIeHa,
COeIMHUTL (HTaHIBI MeXAy cOGOH, 3aKPENHTb TOCTOAHHBIMU HAll paBJIAIOLIH-
MH XOMYTaMd B COOTBETCTBMHM C PeKOMEHZIAIMAMM M. 2.54 M OTCOEmMHUTH
NpULENHOE yCTPOACTBO.

4.58. YcTaHaBNIMBaTh HANpPaBIIAKIINE XOMYThI KpEIUIEHHA TpY6ONpOBo-
[OB JOJHHBI MOHTaXHUKH C IOMbEMHOIO COCYHA WIM NIOABKH.

4.59. HaGupats Iieth (ecyy MO3BOJIAET BBICOTA KONpPa) CIEMyeT CeKLua-
MM, COCTOAIMMM U3 HECKONBKUX TPY6, KOTODBIE COCUHAIOTCA H IIPOBEPALOT-
cs HA CTeHAe Y CTBOJIA.

4.60. MoHTHpOBaTh TPYGONpOBOABI B BEPTHKANBHBIX CTBONaxX Ha
CBApHALIX COeMHEHMAX CIIefyeT HANOrMYHO MOHTAXY HA (UIaHUEBBIX COEOM:
HEHMAX, IPH 3TOM:

— TepBas Tpy6a Ha HIKHEM KOHIE JIOMDiHA MMETh dWIaHel, [jls YCTaHOB-
KH OTGOIHMKE, a H2 BEpXHEM — MOHTaXXHbIe HaKJanKH (’cyxapu”) wWin myd-
TY V1A 33XBaTa TPy6 NPUIENHBIM YCTPOHCTBOM;

— Tpy6a Ha HyneBoil pame 3aKpemisercs bHUKCaTOpamy, BXOAAUMMY B
OTBepCTHA MOHTaXHBIX HAKNAJIOK, WIIM 3aXBATaMH;
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— MOHTaXHpIE HAKJIAJKH IIPHBAPHUIA K HIDKHEMY KOHLYy TpyObl M0
% IePMMETpY TIO TP WITYKHU TOx yriom 120°;

— 3aBeCTH BTOPYI0 TpyOy B HAKIaJKH M IOCIIE BHIBEPKH CBAPUTD C llep-
30 MO BCeMy MEpHMETpY, a TaK)ke IIPUBAPUTh HAKJIAJIKK Ha BCIO X [JIMHY;

— CHATh (PUKCATOPHI M ONMYCTUTb 06¢ TPyObl, YCTAHOBMTD MX B HMKHHE
(TBEPCTHA HaKJIaJOK BTOPOM TPyObl, M poliecc HAGOPKH MIOBTOPUTH;

— NIpH MOHTa)X€ ¢ MOMOILLBI0 MY(T BLIBEPHTH BTOPYI0 TpyBy mo oTBecy
106BapHTh;

— [P MOHTa)ke ¢ TIOMOLLBIO 3aXBAaTOB BBIBEPHTb BTOPYI TpyOy LieHTpa-
10pom, 0GBapUTh CTHIK K cpe3aTh ~’cyxapu’™;

— HaBparh IUIETh JJIHHOH OT KOMIIEHCATOPAa 10 KOMIIEHCATOpa U OIyCTHTD
3CTBOJI IO MECTA YCTAHOBKH;

— COEIHUHATH IUTETH MeXAY COGOH U ONMOPHBIMHU CTY/IBAMM, KOJEHAaMH
# KOMIEHCATOpamMy HeOGXOIMMO Ha (raHLiaX, KpeNnuTh XOMYTaMU aHaJIOTHY-
0 peKOMEHIOOBaHHOMY U1 IUTeTed ¢ (IIaHUEBbIM COETUHEHUEM.

4.61. BcraBHOI nmaTpyGok Mexmy MOceHed BepxHed TpyboH M ouepen-
iHIM C&JIBHMKOBBIM KOMIIEHCATOPOM YCTaHABJIMBAETCA MOCIE MOHTAXA ONOp-
§OIO CTYJIa M CalibHUKOBOI'O KOMIIEHCATOPA.

4.62. UcnuThBaTh MIAXTHBIE TPYOONPOBOIbI HOJKHEI HCMOJHATENA pa-
for mo MOHTaxy TpyGOIPOBOJOB B IIPHCYTCTBHM TEXHMYECKOIO HaO30pa
uKaszyuka. Pe3ynpTaTsr HCBITaHUM ctenyer OHOpMIATh AKTOM.

4.63. TIlpu ™MoHTaxke TpyGONMPOBOAOB OOHOBPEMEHHO C YCTAHOBKOW
JACCTPENA ¥ HaBECKOH IPOBOIHUKOB B HAIIPaBJIEHMM CHU3Y BBepx, paBoraTh
B CTIEZYIOIIEM TOpATIKe

— MOHTHpOBaTh OIOPHOE KOIEHO Ha Oalkax, yCTaHaB/MBaEeMBbIX Ha
(ONpsAKEHHH BOJOTPYOHBIX XOAKOB CO CTBOJIOM;

— 1py6y OIycKarh C IOBEPXHOCTH MOIbEMHOH MAIIMHOMA, IIpHHUMATh Ha
IPOXOJUECKOH JIIIbKe M IIepelelulATh ¢ KaHaTa NMOAbEMHOH MAalMHbI Ha
(TPOTI TUXOXOZHOM TeGeAXH ¥ NOJBOIHUTL K MECTY YCTaHOBKH;

— Ha BepxHMHl GOpT HMXKHEH yXXe YCTaHOBJIEHHOM TpyObl yKJajapIBath
IPOKJIAJIKY M Ha Hee ONyCKaTh NOJBEILEHHYI0 TPy Oy

— MOQJIe 3TOro MIOOHMMATD (riaHel, HHxHER TpyBbl, 06Ge TpyGbr COSTHHATS

KaHaT TUXOXOOHOM Nebemxy ocBoGOX AT 1A IpHeMa clienyowieit Tpy6sl;

— KpemuTb TpyOb! B CTBOJE K OCHOBHBIM MIH BCIIOMOYaTellbHbIM
paccTpeiamM HalpaBIIAOIMMY XOMYTaMH.

TTocne ycTraHOBKH [0 OIHOR TpyDOe Ha BceX CTaBaX MPOXOLUECKYIO JTH0Ib-
Ky TiepeMeLlaTh BhILle, 1 paGOThl TOBTOPHUTE.

4.64. HaBeumBate xabenu cyiegyeT NOCTEe OKOHYAHMA BCEX MOHTAXKHBIX
pa6oT B cTBOJIE. ClycKaTh Kabemnu B CTBOJI HAZTEXKUT HAa KaHATaX, K KOTOPBIM
taGeny HeO6XOMMMO HATIEHHO MPHKPEIUIATE Yepes Kaxanie 6 M.

4.65. Tlo oxoHyanuu Bcex paGoT MO 4pMUPOBAHMIO CTBOJIOB, BKIIIOUAS
MOHTa)x TpyOGONMpOBOAOB, CWIOBRIX Kabeneil, CUTHATM3aUMH U OpYyTrHX TeXHO-
JIOTHYECKHMX KOMMYHHKALHUA, BCe BpEMEHHOE CTBONIOBOe OGOpYyHOBaHME H
MpOXOMUYECKHE KOMMYHHKALIMK, He Tpebyrolimeca o1 paboT BTOpOro nepuo-
Ja CTPOMTENIbCTBA IHMAXTHI, HAOJDKHbi OBITh AEMOHTHPOBAHBI M BbIAAHBI U3
¢IBONA.
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TEXHHUKA BE3O0IACHOCTH PABOT IO APMHPOBAHHIO
OBIME TPEBOBAHUA

4.66. B npouecce apMHpOBaHUA CTBOIOB HEOGXOMMMO PyKOBOMICTBOBATh-
CA MEpONpUATHAMH 10 Ge3onacHOMY BefieHMI0 paGoT, perilaMeHTHpOBaHHbI
MH JeHCTBYIOLMMHA HOPMATHBHBIMH JOKYMEHTaMH.

4.67. llepen HauyasioM paGoOThl KKHBIA MPOXOMUHK [JOJKEH IOJIYYHTh
KOHKDETHBIH HapsAl, BhIJAHHBIA IIpEACTaBMTENIeM TEXHHYECKOro Haj3opa.

4.68. MexaHM3Mbl, HAXOMALIMECH HA NOBEPXHOCTH, JOJDKHBI OGCTYyXH:
BaTh IPOMHCTPYKTHPOBAHHbIE 1eGEMUMKH ¥ MAUMHHCTBI — OMBITHBIE CTIECAPH
4 IPOXOTUMKH, UMEIOLINe YAOCTOBEPEHHE Ha NIPaBO YNpPAaBIECHHA MEXaHH3Ma:
MH M Ha3HaueHHbie NIPHKA30M IO YIIPABIICHHIO.

4.69. C nyckareneit MpoxoayecKHX jieGeNoK HOJIXKHO GbITb MOCTOAHHO
CHATO HampspkeHHe. 3HaHMA J1e6eJOK HIM pacHpeANMyHKTbl, B KOTOPBX
HaxXomMTeA o6uMi pyOUNBHIK MOJAYH HATPAXKEHUs, NOTDKHBI OBITh Ha 3aMKe.

4.70. Jle6eqxH OOMXHBI ObITh MOCTOAHHO TEXHWYECKH MCNPABHbI U HAX0-
OMTHCA Ha XPANOBIX OCTAHOBKAX B 3aTOPMOYKECHHOM COCTOSIHHH.

4.71. Hanpsxenue Ha nebelKH OMHKHO NMOABATHCHA TOMBKO MpPH CIyCKO-
TOAbEMHBIX ONEPALMAX MO CUTHATIAM, IOIaBAEMbIM U3 CTBOJIA.

4.72. CUrHaiM3auMa Ha CITyCKO-IIObeMHBIE ONlepalyH jeGemecamMu JOMx:
Ha OCYMIECTBIIATHCA MO €AMHLIM “yCIOBHBIM™ CHIHaJlaM, pa3paGoTaHHbIM
U1 BCEX CMEH M BBIBEIIIEHHBIM Ha TaGiuuKe y CTBONA.

4.73. Ha MeXxaHMYeCKUX CHrHaJlaX MaHEBpPOBBIX j1e6e0K HOIXHBI GbITh
YCTaHOBJIEHb! KOHUEBBIE BBIC/IIOUATENTH, CGIIOKMPOBAHHEIE C COOTBETCIBYH:
wuMH KHonmkamu “Cron”. Ilpu nomave curnasia “Cron” co CTOPOHBLI CIBOJIA
COOTBETCTBYIOLIIAA neGemca JOJIXKHA aBTOMAaTHYECKH OTKITIOUYAThCA.

4.74. CurHanpHple Tpochl 4epe3 Kaxapie SO — 100 M AOMKHBI GbIT
3a(pUKCHPOBAHBI.

4.75. Bce paGoume, oco6eHHO OGCTyxHBawonme neGemKy, AOMMMHbI 3HAT
THIIOBEIE H YCTOBHBIE CHTHATIBI M CTPOTO MX cOOMIONaTh.

4.76. Kaxpnpii HEACHbIM CHTHANI OOMXEH OBbITh BOCHPHUHAT KaK CHIHAI
”Cron” [o ero NMOBTOPEHHUA.

4.77. Kaxcapiit POXOMUMK JIOJKEH CIIYCKAThCA B CTBOJI B CIIELMAThHOH
oniexXOe, 3aUMTHOH Kacke, ¢ aKKYMYNATOpDHOH JIaMIOH M CaMOCIacaTesieM,
Hmes TipH cebe QATY ¢ MUTHEBOH BONOH ¥ MHOMBU/IYaNIbHBIN Tl€PEBA3OYHBLH
naKer.

4.78. CnyckaTtbcs B CTBOJI §e3 NpeNOXpaHUTEIBHOTO MOACa KaTeropuyec-
KH BOCIpeuaeTcq.

4.79. TepputOpHi0 BOKDYT CTBONA (NOf KOMPOM H BOKPYI Hero)
HeoGX0IMMO COLEpXKaTh B YHCTOTE, HeTATH apMHPOBKH HOJDKHBI GbITH paccop-
THPOBAHEI U CIIOXKEHBI B 1Taberns.

4.80. B xaxprit HapsAA ClTeyeT Ha3HAYUTb OTBETCTBEHHOTO 33 HANEXHYI0
NMaHUMpPOBKY THIIOBRIMM CLUENMKAaMH M TNOABECKAMHM OIyCKaeMbIX B CTBON
peTaniedl apMMpOBKM, MNpOLICMUIEr0 CNEUMATbHEIH MHCTPYKTaX Ha IpaBo
BBITIOJIHEHHA 3THX paboT.

4.81. Ilpu pa6oTax B CTBOJIE Ha BhicoTe GONee 1 M MPOXOTYMKH NOTKHBI
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(birb HAQENKHO 3aKPEIUICHDbI MPEJOXPAHATENILHBIMH MOACAMHY (O TBEUAOLMMH
pe6opanusam CHull) x pmeranam apmupoBKH WIH NOABECHOMY OGOpy/OBa-

4.82. Ha Bce npuMeHsieMbie B CTBOJIE KAaHATHI, NIPUUENIHBIE YCTPOKCTBA,
WeNKH, CTPONBI H MPHUCNOCOGNEHHA HeoGXOAMMO HMMETh CepTU(HKATHI H
&THl MCTIBITAHWH (MOBTOPHBIX) B COOTBETCTBHM C TpeGOBaHMAMM MpPAaBHI
fe30MacHOCTH.

4.83. Crnycko-nogpeMHpie ONEpalyH MO APMUPOBOYHOMY IOJIKY OCY-
UECTBIIAIOTCA B COOTBETCTBHU C MEPOTIPUATHSIMAU IO €ro NepemelleHuo. B pa-
foueM MOJIOXKEHUM BCe CBOGOIHBIE MPOXOMBI ¥ IPOEMBI IOJKHBI ObITh HAMIEXK-
10 IePEK PHIThI H OFPAKAEHBI.

4.84. MOHTHpPOBaTh M [AEMOHTHPOBaTb TPYyOONpPOBOAbI HEOOGXOOMMO B
(TPOrOM COOTBETCTBHH C MEPONIPUATHAMH.

4.85. Ilnetd TpyG npu cOycke MO CTBOJIY IOJDKHBI COIPOBOXIATHCA
¢6agpM WIH IObEMHOTO COCYHA.

4.86. IlepexoguTh ¢ 3Taxa Ha 3Ta MOJIKA TOJIBKO MO HafAEXKHO 3aKpell-
IEHHBIM JICCTHHLIAM.

4.87. ApMHMpOBOUHBIH TIOJIOK AOJKEH ObITh OBGeclieyeH NpPAMOH OBYX-
(ropoHHe# TesiehOHHOM CBA3LIO C IIOBEPXHOCTIO.

4.88. B xawzyo paGouyio CMeHy U3 YMCI1a ONbITHBIX pabouux Ha3HAYAIOT-
(1 OTBETCTBEHHbIC 33 NMOJAYy CHIHAJIOB IO NpPHEMKE M OTNpaBKe IpPy30B.

4.89. CurHansl Ha NMPHEMKY U OTIPAaBKY IPy30B RO/DKHBI [O4BAThCH
tMecTa paBGoT OTBETCTBEHHBIMM 3a NO/IaYy CHI'HAJIOB.

4.90. Ilonsecnoe obGopymoBanMe B CTBOJIE HEOGXOOMMO COOEpXATh B
WCTOTE, He 3aXTAMIATH HATHIIHHMM NPeIMETAMH M MATEpHATaMM, MEITKMe
JETAIM X HHCTPYMEHT XPAaHHTh B 3aKPBITHIX AIMHMKAX.

4.91. TlogsecHoe oGOpymOBaHHE €XeCyTOYHO HOJIXKHBI OCMaTpHBATH
0TBETCTBEHHBIE JIMIIA, Ha3HAYEHHbIE NPUKA30M IO ynpasieHuio. Pesynbrars
0CMOTpa CleflyeT 3alMCbiBaTh B >KypHan ~“OcMOTp NOOBECHOro O0GOpYyROBa-
ma”.

4.92. Paboune mecTa NOJXHbI GbITh XOPOILIO OCBELIEHDI.

4.93. Bece paszoBpie paGOThi BRIMOMHAIOTCA MO OTAEIBHOH HONOIHUTEND-
WO MOKYMEHTaUMH, pa3paGOTaHHO# OTBETCTBEHHBIM PYKOBOLMTENeM pabot
# YTBE PXAEHHON TTIABHBIM HIDKEHEPOM YTIDABJICHHSA.

4.94. 3arpomoxJarh NOJIOK APYTMMH IpEeAMETAMH M HaKalUiMBaTh Ha
#eM Goit GeToHa 3ampeniaercA.

4.95. JIna ynepkaHWs pPaMKM Ha KaHATHBIX MPOBOJHMKAX HEOGXOAHMMO
yCTaHABNIMBATb XKHMKH.

ITopAnoK yCTaHOBKH XXMMKOB ClTe/Iy LM ;

a) iBa NpOXOAuMKa B 6aJibe MOAHUMAIOTCA K MECTY MX YCTaHOBKHY;

6) ¢ Gampu Ha ypoBHe GOpTa yCTaHaBIMBAIOT KMMOK Ha OJHOM KaHare,
133TEM Ha IpyTOM.

TlepeHOCUTb ¥HMMKH IJIfi YAECPXKAHHA PAMKU HeOGXOIMMO IpU yHaneHHH
loNKa Ha paccTosAHMe He Gonee 20 M.

OTBETCTBEHHOCTh 32 YCTAHOBKY M CBOEGBPEMEHHQE CHATHE HKUMKOB
HECET TOpPHBIA MacTep.

4.96. B mpouecce apMHPOBAHHA HEOOXOIMMO €XeMECAYHO KOHTPOIIMpO-
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BATh COfiepXaHMe PYRHHIHOR aTMOC(epHI 10 BCel IIYOHHE CTBOTA M exeHe:
OENIBHO — COCTOSIHHE HANpPABJIAIOMMX KAHATOB M MX Y3IJIOB KpeIUICHHA B

3ymioBOii YaCTH.

MEPH BE3OIMACHOCTH ITPYU BYPEHHUH JIYHOK
OGume npaswia

4.97. Mpu sxciryarauuy GypHIbHBIX YCTaHOBOK [IA GypeHMA JIyHOK
HeoGxopuMo 3HaTh M coGmopars TpeGoBamua TlpaBun Ge30macHOCTH B
YTOJIPHBIX M CIAHILEBbIX IIAXTaX”,

498. K ympaBnenuio GypHIsHOH yCTaHOBKOH [OMycKawrcs pabouse,
NpolLefIMe CrHeUaIbHyI0 NOATOTOBKY, HHCTPYKTaXK IO TexHHKe Gesomac
HOCTH ¥ MMeIolMe YNOCTOBEPeHie Ha TpaBOo yIpaBlieHHs .

4.99. O6cmyxHBaloLIHi TepcoHaN 06A3aH:

a) 3HATH YCTPOMCTBO YCTAHOBKH, B3aUMOMEHCTBHE OTAEIBHBIX Y3JIOB ¥
CHCTeMY YTpaBIICHHA;

6) MpoBEPUTH HCIIPABHOCTS YCTAHOBKH Nepen paGoToi

B) BHHMATEJILHO CIIEIUTH 32 NIOBEJEHHEM OTHENBHBIX YTOB BO BpeMs
paborsr;

I) eXEMECAYHO IpOBEpATh COCTOSAHHE KpeIUleHUs paGoyero OpraHa i
Y37IOB YCTaHOBKH;

1) npu nponycke Gafei U Apyroro oGopyIOBaHHsA Yepe3 NOJIOK CIIEIUTS,
yro6pt MpOeMB! GbUTH CBOEBPEMEHHO OCOGOXIEHbI, He HONYCKaTh Hae3m
YCTAHOBKHM HA4 OTKDBITHIE JIAMBI, YCTAHARIMBATh B HEHTPANTbHOE IOJI0XKEHHe
H OTKITIOYaTh ee;

¢) BO Bpems GypeHHA HAXOIUTHCA Y MyJIbTA YNpaBJICHHAS;

%) Tpu noBopore GYpMAaUmMHBI B TOPH3OHTAIBHBIX H BEPTHKAIBHBIX
IJIOCKOCTAX CIIEOUTh, YTOGBI OHa HUKOTO He TPABMHPOBANIA;

3) ocBewiaTh paGouee MECTO CTANMOHAPDHBIMM CBETHWIBHMKAMHM M MMETh
B K2ueCTBe pe3epPBHBIX HHIMBUIYaIbHBIE;

H) nepep epeMeleHHeM ITOBECHOT0 apMHPOBOYHOTO MOJIKA Ha ClIEIyK:
LIyIo 3aXOAKY N0 OypeHH:o JIYHOK, HeoGXoouMO yOHpaTh GYpOBYIO rOJIOBKY
M THOPOAOMKPATHI, NTOMeURAsA HX B raGaputsl IWIOWAAKH OGCIYKHBAHMA, H
33aKpeIUIATD;

K) TepexOmuTh C MOABECHOro MOJIKA Ha JUIOIAmKY O6CiysxuBaHHsA Oy
PWIBHOH YCTAHOBKH TOJIBKO IO METAJUTHYECKOH, POYHO 3aKpeIUIeHHO#H Jiect-
HHLE;

N) NpH BHINONHEHMM BCEX HAJANOYHBIX paGoOT MepeKpsIBaTh MOJadY
CKATOrO BO3JYXa Ha HEHTPAIBHONH MaruCTPasIu.

4.100. PaGoyee MecTO NOJIKOBOrO M MalIMHMCTa GypWIbHOH YCTaHOBKH
HeoGX0ogHMMO 06OpYZOBaTh 3BYKOBOW CHpeHOH M TaGnuled YC/IOBHBIX CHI-
HANOB.

4.101. Ipu 3KcIUTyaTauuu OypuUnbHOR YCTaHOBKM HeOGXOOHMO IpOBe:
PATH 3aTAKKY Pe3bOOBBIX ¥ HUTMENbHEIX COSIMHeHHH HUTAHTOB.

4.102. CoemuHATh LIVIAHTH, HAXOAANIMECHA TION, HABJIEHUEM, 3alpeliaeTcs.

4.103. Tporarb pyxaMH BpAaIIAIOIMECH YACTA YCTAHOBKM (XOHOBbie
BMHTEI, THEBMOYTaPHHUKH H T.J.) BO BpeMA paGOThl 3aNpPEIaeTc.
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4.104. JIna ymeHblIeHMA BpeOHOTO BO3HEHCTBUA IymMa HeoGXomuMo
10/1630BATHCA UHAMBUTY AlIbHBIMH CPEACTBAMM 3a1LHThI

4.105. Ha yuactke pomima GbiTh 3aBefieHa kHura "OCMOTpa M 3aIMCH
0CTOAHMA OYpWIbHOH YCTAaHOBKH. (OTBETCTBEHHOCTb 32 BefeHMe KHWUIU
1031araeTCA Ha MEXaHMKa IPOXO/IKH.

JonosuuTeNnbHble Mepsl Oe30macHOCTH
i GypeHHH JIYHOK GYPHIBHBIMH YCTaHOBKaMH

tuna CBJ1, BAC

4.106. o Havayia GypeHus, Iepep, OTKpBIBAHHEM BeHTWIed (KpaHOB)
§ MOABONAIIEH MArMCTPAIH, MALMHKUCT [OJDKeH YOemuThcst B TOM, 4YTO
YKOATKH YIIpaBJIeHUs] HAXOOATCA B HeHl TPAsIbHOM TOJIOKE HUM.

4.107. 3anpuleHHOCTh BO3[yXa Ha paboueM MecTe JIOJKHAa CHHMXKAaThCA
(MCTEMOH BONAHON NMPOMBIBKH IJiA II0aBJICHUA NBUIM IpH GypeHHH JIYHOK.

4.108. [Tomapganne oTpaGOTaHHOrO, BRIXOMAIIErO U3 BBIXJIOMHbBIX OTBEPC-
it THEBMOMIBUTraTesieil # KpaHOB, BO3JiyXa HENMOCPEICTBEHO B 30HY HaXOX-
IeHH S MALIMHNCTA HEJOIY CTHMO.

4.109. Nlo oxoHyaHuM paboT HeOOGXOOMMO BBIKIIOYHIL BCE MHECBMO-
IpMEMHMKH U 3aK PBITh BEHTIWIb IOJBO/IA CXKATOr0 BO3YXa.

tina YBJ1

4.110. HawHate 6ypeHue cliefiyeT TONBKO MOCHE HAEHHOTO packpenuie-
A Oy pHIIBHOR YCTaHOBKH.

4.111. [TIpx nepexsiioueHHH CKOpPOCTeH B pepyKTOpe HeoBXOIMMO lepeK-
pbITH BO3MYILHYI0 MATHCTPlh, MOOXOAALLY0 K HEMY.

MEPOTIPMSITHA IO BE3OIIACHOMY CIIYCKY
i NTOOBEMY APMHPOBOYHOI'O IIOJIKA

4.112. Ilepen cHmycKOM-IOOBEMOM IIOJIKA HAYATBHUK [POXOOKH HIIM
r0 MOMOIUHMK [OOJHOKHBI NPOUHCTPYKTHPOBATH H pAacCCTaBUTH YYaCTHUKOB
(MyCKO-TIObeMHBIX ONIePALMH, OCTE Yero BCe HOJKHBI PACTMCATbCA B KHUTE
BAPAMIOB.

4.113. ApMupOBOYHBIA MOJIOK HEOGXOIMMO NepeMeILaTh B IIPUCY TCTBHA
HAYaJIbHUKA, €ro NOMOIIHHMKAa WIH MEeXdHUK A l'IpOXO)IKH, BBINIONTHAWIIUX MC-
PONpPHUATHA Ha IOBEPXHOCTH. KOHTPONMpOBaTh BHINOJHEHHWE MepONpPUSTHH
B CTBOTIE [IOJDKEH CMEHHBIH FOPHBIH HAN30D-

4.114. [To nepemenieHUA NOIKa HEOGXOTHUMO :

a) IOArOTOBHTH Oy pHIIBHYI0 MALIMHY K NOIbeMy MOJIK4;

6) BCe He3aKpEIUIEHHBIC HA MOJIKe NMPEeJMEThI BbUIATH HA OBEPXHOCTb.
floriok ompKeH GbITH OUKLLEH OT GETOHA U MYCOpa, 2 BCe NPOEMBI T1e PeK PhITHI
IAfamMHu, 3aTeM JOMKHEI ObITh OTKMHYTHl GapTYKu (el HpefyCcMOTpeHb!
IPOEK TOM) ;

B) BCEX MPOXOJYHKOB, KPOME YYACTBYIOIUMX B IepeMenIeHHH IMOJIKa,
(OTNACHO pPa3pabOTaHHBIM MEPONPHATHAM BBIBECTH M3 CTBOJAa Ha NOBEpX-
HOCTB;
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r) 0cBoBOAMTH NOTIOK OT PacHopa JOMKpAaTaMH.

4.115. Bo BpeM# nepeMeLeHHA NOJIKa:

a) MPOXOJYMKH, COTPOBOXIAIOIME TIOJIOK TIPH €ro IepeMe e HHH , 10X
Hbl OBITH NPHKPpEIUIEHBI IPeOXPAHUTENbHBIMU MOACAMM K KapKacy MOINKa
M HaXOIMThCA HA BCEX 3TaxaX IOJIKA MO CBOMM MECTaM B COOTBETCTBHH ¢
PaCCTAHOBKO#H HAYATLHHKOM MPOXOAKH WIHM ero MOMOIUHHKOM Ha Hapsfe;

6) curHanm Ha mepeMelLeHHe NOJIKA JIOJIXEH MOJAaBaThCA Ha3HAUEHHEIM
pabouuM cC NoJIKa PyKOATYMKY, KOTOPbIH MOAET ero Ha HEHTPAbHbIH MyNbT
yIpaBIIcHUA K NeGenKy ;

B) HONOK HO/DKEH IepeMeINaTsCsi B TOPH3OHTANIBHOM IIOJIOXKEHMH. B,
CiIyvae MepeKoca ero NepeMemleHye JOMXKHO GbITh HEeMeieHHO OCTaHOBIEH):
H BO30GHOBIIEHO TOJIBKO IIOC/I€ BOCCTAHOBJIEHMSI TOPH30OHTATBLHOIO TOJIOXKE:
Husa. Ilo Mepe mepeMelueHusA HEOGXOOMMO ClIEe[MTb 33 PaBHOMEPHOCTHI
HaTAXXEHUA MOJIKOBBIX kaHaroB. [Ipy 0Gpa3oBaHMH Hamycka KaHATOB fepe-
MelIeHHe TOJIKa MOJ/DKHO OBITh HEMEJIEHHO OCTAHOBIIEHO, BBHIGpaH Hamyck,
yCTpaHeHa NMPHYMHA, €0 BRI3BIBAIOIAA, H TOMBKO TOCNe 3TOro BO30GHOBNEH
nepeMeILeHHe.

Ipoxomueckue neGenxy HaNpaBNAOIAX KAHATOB, 3aKPEIUICHHBIE Ha
NOAIBECHOM IOJKe C OGOCOOIICHHOH MNOIBECKOH, MOMIXKHBI YNPAaBIIATHCA
IEHTPATH30BAHHO C NPYMEHEHHEM NPHGOPOB KOHTPOINA HATAXKEHHS KAHATOB.

4.116. JlebemcH NnpH CIycke-NOGbeMe aPpMHPOBOYHOrO HOJIKA  JOMK:
HpI YNPAaBIIATBCA C NMyJIbTa OEXYPHBIM 3MEKTPOCIecapeM, MMEIOIMM Ha 310
npaBo, 7H6O APYTMM OTBETCTBEHHBIM JIMIIOM, NpouefumMM OGydeHHe H
COABLIMM 3K3aMEH TeXHHYeCKOTo MHHMMYMa IIO0 yNpaBJieHMIo JleGepKami
NOoABECHBIX TOIKOB M IIOJIYYMBUIMM COOTBETCIBYIOILEE Y/IOCTOBEpEHHeE,

Ha xaxpoit nonkosoi nebenke mpu cnycke-nogbeme IIOBECHOTrO MO
Ka 06d3aTe/IbHO MOJIKEH HAXOOUTHCA OTBETCTBEHHBbI, mpoemumii obyue-
HHMEe M COABLIMHA 3K3aMeH TeXHHYECKOTO MMHMMYMA IO YTpaBJieHMIo jebef:
KOil, MOy MBLIMIA COOTBETCTBYIOLIEE YHOCTOBEpEHHE. YNpaBAloulero neben:
KaMH NpH CIyCKe-NOAbeMe MHOJIKa HeoGXOAMMO O0GOpPMHTH IPHKA30M 110
CTPOMTENILHOMY YTipaBiieHHio. KOmHMio NMpuxasa clefyeT XpaHMTh y Havail
HMKA IPOXOIKH.

4.117. Ipu nepeMenIeHMH TONIKA 3aMPELLIAETCA :

a) mpoBOAMTH paboTHI, Ha CBA3aHHbIE C IEpeMEILICHHEeM TI0JIKa;

6) paGoTaTp Ha MOJIKE NP HEHAHEXXHO 3aKPeIUIEHHOM NoBecKe U ocnab-
JIeHHH )KMMKOB KaHa1a;

B) [IEPXATh OTKPBITBIMHU JIAbI IPOEMOB TIOJIKA.

4.118. Hocne nepeMenieHyA MOJNKA B HOBOE NOT0XEHHE OH JOJDKEH ObITh
OTIEHTPHPOB2aH MO GafibAM, 32TEM pacKpeIUieH Ha JOMKpaTax.

4.119. HoBoe nonosxkeHue NMONKa OOMXHO OBITh OTMEYEHO Ha yKaszaTtene
riyGuHBI MOXbeMHON MaLmMHel. JIO MOABNEHMA OTMETKH Ha yKasaTene ITy-
OuHp1 paGoTa no nogreMy 3anperaeTcs.

4.120. Iocne oKOHYaHMA paGoT, CBA3AHHBIX C IOXbEeMOM HIH CITyCKOM
TOJIKA, 3330 bl MEXIY NOJIKOM M KPEIUIEHHEM CTBOJI2 HOJKHBI OBITb MepeK-
puIThl aprykamu (ecrM NMpeRycMOTpPeHbI NPOEKTOM), Bce ebenKH 3a10p-
MO>EHbI, NPENOXPAaHUTENBHbIE XPANOBble OCTAHOBHI MOCTABJIEHBI B pabouee
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NONOXEHHUE, MEKTPOIHEPrUsl W CXAThld BO3MYX OTKIIIOYEHBI, 3[aHMsA Jebe-
10K 3aKpBIThI HA 3aMOK.

4.121. TlonkH, y3nsl KpelUIEHHA M MX KaHATbl AOJDKHBI OCMATpPHBATh-
M eXEOHEBHO [EXYPHbIM INIEKTpOCIecapeM, ONMH pa3 B HEOEnlo — Me-
IHAKOM NPOXOOKH M ONMH pa3 B MecCAl, — IJIABHBIM MEXaHMKOM CTPOHM-
TIHOrO YympaBiieHmsi. OCMATPMBAIOT TaKXe KAaHATHI HA MOMIIKHBHON H
ynesoit mnowmankax. OGHapy>keHHple HEHCIPaBHOCTH HEMENJIEHHO YCI-
Ut OCMATPUBATE BU3YAIBHO.

[Ipoxomyeckue neGemKu M MX KAaHAThl HEOOXOAMMO OCMATPUBATH €Xe-
(MEHHO [I€XKYPHBIM 3JIEKTPOCIIECAPeM, €KECYTOYHO — MEXAHWKOM IpOXOof:
YH, OJTHH pa3 B [IB€ HeNeNIM — IVIABHBIM MEXaHUKOM YIIpaBJIeHUsI.

Pesynbratel OocMoTrpa 3anocATcs B “KHury ocmorpa mpoxomyeckux
refeOK M UX KaHATOB”.

4.122. Bappsa, NogBelIeHHass Ha 3acTONOpeHHOM OGapabaHe NBYXKOHLE-
B0M WIH ONHOKOHIEBOH MOJbEeMHOW YCTAHOBKH, NPU CHycKe H NOIbeme
IO/IBECHOTO MOJIKa JOXHA HAXOZUTHCA B BEPXHEH YacTH CTBONA.

4.123. Ilepen, paGoTamu 10 CIyCKY MOSBECHOrO apMHPOBOYHOTO MONKA
8ce Kabelu IOTHKHEI GBITh C HAllyCKOM, a IIpH NogbeMe (110 Mepe NoAbeMa) —

IonOHpPaTHCA.
4.124. TIpu pa3oBeix pabGoTaX, CBA3AHHBIX CO CIYCKO-TIOZbEMHBIMH

onepauMsAMHM 1I0JIKa (yCTpaHEHHE NOBPEXHOEGHMH KpeNu CTBOJA, JEeMOHTaX
1pyGonpoBOMIOB 1O Beed ryGHHe CTBONA.WIM YaCTHYHO ), HAYaIbHUKOM Npo-
XOOKH COCTaBJIAIOTCA [AOTNONHUTENIBHBIE MEPONIPHATHA H YTBEPXKIAIOTCA IJ1aB-
HbIM MH)KEHEPOM YIpaBJIeHHA.

MEPOITPUATUSA MO BE3OINACHOHN HABECKE,
(MYyCKY U MNOOBEMY OTBECOB

4.125. HaBenmBaTb OTBECHI HEOOXOAMMO Ha KaHaThi, ¥MelowHe 3a-
BOICKME aKThpI-cepTUdUKaThl. PacCUMTHIBATH 3aMAChi MPOUHOCTH CIIENYyeT 1O
[AHHBIM 33BOACKOTO aKTa-cepTHdHUKaTa.

4.126. 3amac mMpOYHOCTH KaHATa JIjisi HABECKH OTBECA JOJDKEH ObITh HE
HKe MATUKPATHOTO.

4.127. Bec oTBecOB NPUHMMAETCA B 3aBHCHMOCTH OT riybGHHBI CTBONA.

4.128. ITomgBenmBaTh OTBECHI CNIEAYET HA CNIEUMANbHBIX JIebeIKaX, HaJex-
HO TpPHKpEIUIEHHBIX K HyTeBOH paMme WiH K KOHTPONBHOMY ADYCY 3pMH-
POBKH.

4.129. Tlpu ycTaHOBKe JeGefIOK Ha KOHTPOJIBHOM Hpyce MOCIeIHHH
JOTKEH HMeTb OTpa)KAeHWsA, IpoeMbl ¢ JIANAMH M JIECTHMUBI, 0BOPYROBaH-
Hpie B cooTBeTcTBHH C [1B.

4.130. IlogBenmBaTh OTBECH K KAHATy HEOOXOMMMO C [IOMOILIbI0 HALEXK-
HBIX YCTDOHCTB, MCNIBITAHHBIX HA [BONHYI0 Harpysky. Ilpu sTOM HONkeH
66176 OYOPMITEH AKT.

4.131. O1Becsl, NpUMEHAEMBIE 11 HABECKHU Tpy 60NpOBOOOB, MOCTOSAHHO
JOIKHBI HaXOOMTbCA B KOP3MHAX CIIELHAIBHOM KOHCTPYKIIMH, TOJBEIMBAE-
MBIX K XOMYTaMm TpyGonpoBo/IoB.

4.132. IIpu pa6orax MO pa3MeTKe MeCT KpeIUleHus TpyOonpoBOMOB C
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[OMOLIUBI0 OTBECOB, ApyrHe ONepaly B CTBOJIE M HAXOX/ICHHe JIIOOEeH Huke
MeCTa KpellleHud Tpy6 3anpeniaercs.

4. 133. O1Bechl, NpHMEHAEMBIE IJIA KOHTPONS ApPMHUPOBKH, TOJIKHH
MOCTOAHHO HAaXOBMTbCA HAM NMOJIKOM Ha paccTosHMd He Gonee 0,3 — 0,5 m.
[Ipu paGorax c nroleK OTBECH! HOIDKHBE HAXOOMTHCA MOCTOAHHO HM)KE JIIONEK.

4.134. Mecra pacriosioxeHMss apMHpOBOYHBIX OTBECOB OIpeperiser
THABHBIA Mapkiueidgep ynpapieHud. [Ipd 3TOM TpocChbl yZapHBIX MeXaHHuet
KHX CUTHAJIOB HOJHKHBI GbITh YHAJIEHbI OT TPOCOB OTBECOB Ha PacCTOSIHHE He
Mehee 1,5 m.

4.135. ApMHMpOBOYHBIM OTBECAM M COOTBEICTBEHHO neGemiam it
X MOMABECKW NpPHCBaMBaXOTCH HOMmepa. Bce oTBeckl Ha rpysax B CTBONE
JOJDKHB! MMeTh GHPKY C OTUETIMBO BHIMMBIM HOMEPOM, HOMepa j1eBemok
HOJKHB! COOTBETCTBOBATH HOMEPAM OTBECOB M HAHOCHMTBCA MACIAHON Kpac-
Kol‘[21.136. Ha BepxHem 3Taxce IIOJIKa HeOOXOOMMO 0GO3HAUMTh MPOCKLMWH
OTBECOB.

4.137. PaGoure, oGCIyXHBalomKe jeGeAKH OTBECOB, MpH NepemeLle-
HMH OTBECOB B TEUYEHHME CMEHbI, KOJKHBI MOJIYYdTh OT DpPEICTaBMTeNs Haf:
30pa yKa3aHWe, KAaKO# OTBeC M Ha KaKyl0 BBICOTY CliefyeT MepeMecTHTs.

4.138. Iepen KaxmpiM CIYCKOM OCMATpUBaTh KaHAThl MOJBECKH OT
BECOB M MieTalledl KpeIUTeHHs MONKEH CHEUMAIbHO HA3HAYEHHBIH OTBITHbI
pabowmii,

IleTansHo OCMaTpUBaTh IeGeKH NOABECKH OTBECOB M KAHATOB, 2 TaKXe
KaHaTel H OTBechl 06s3aH cjiecapb 10 OCMOTpPY IOABECHOTO 0GOpYAOBaHHA
OIMH pa3 B CMEHY WIHM CyTKH, 338HOCH pe3ylbTaThl OCMOTpPa B “KHury sam-
cefl OCMOTpa MOABECHOro 0BOpYHNOBaHMA B CTBOJE”. EXEHEHNENnbHO — Mexa-
HUK IPOXOMKH, 3AlMCHIBAA pe3ynpTaTel B “KHHry 3ammceidd ocMOTpa H pe
MOHTa MPOXOAUECKHUX 1eGemox’’.

4.139. I'naBHBIH MEXaHHUK YTPABIeHUs OGA3aH KOHIPOIIMPOBATD Pe3yls-
TaThl OCMOTpa M 3aNHCH B KHMIAX MPH KaXJIOM [OCEIIEHHH MPOXOOKH, Il
OIMH pa3 B MeCsl HeOGXOAMMO NMPOH3BOAMTb COOTBETCTBYIOUIME OTMETKH

4.140. Kateropuuecku 3arnpeuaercs:

a) cMaTLIBATh KAHATHI NOJBECKH OTBECOB B BYXTy Ha MOJIKe;

6) ocraBnATh OcMAGNeHHBIH KaHAaT, NPH PaCKAYMBAHMK KOTOPOTO BO%
MOJHO KacaHue K NOABIKHOMY IPOXOauecKoMy 060 py HOBaHHUIO,

B) NpPUMEHATH KAHAThI C HAIMYMEM ' M(YUKOB” M HADYIUEHHEM CBHBKY;

r) IpMMEHATb KaHAThl NOJBECKH OTBECOB C HalUuem Gonee 10 % obps:
BOB IIPOBOJIOK.

TEXHUKA BE3OITACHOCTH PABOT
C IIOOBECHLIX MPOXOOUECKHUX ITIOIEK
(1P APMUPOBAHWUM B HAITPABIIEHUM CBEPXY BHU3)

4.141. Ipu paGoTe ¢ NMOABECHBIX JIONEK KATErOPHYECKH 3allperaeTcs
HAaXOIMTbCA HHKE MeCTa paGoThI 32 HCKITIOUEHHeM pabouero, MOMAIeIIEro
CUrHal Ha MOJIKe, KOTOPBIA IOJIXKEH HAXOUTHCA MO, 331U THHIM KO3bIPHKOM.
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4.142. TIpu paborte ¢ mioeK TrOpHpIi MAcCTEP MOMDKEH MOJATH YCIOBHBIH
(MTHa/l MAILMHUCTY NMOObeMa, KOTOPHIH OTMEYAET MECTOHAXOXOEHHE ITI0NEK
52 HHOMKATOpe r1yGHHBL.

4.143. Bagpu B pafioHe YCTaHOBKH JIIONIEK NOJDKHBI OBHUIATHCSA €O CKO-
poctoio 0,5 M/c.

4.144. Tlpu npoxoxxpeHMH GampH uepe3 JIONbKY IOCNeaHIon Heo6xo-
MmO 060pynoBarh IPOEMOM ¢ JIARAMH WIH OrpaxfeHuAMH. B ciyuae paboT
8 6amefHOM npoeme OBIOKeHHe Gafel o CTBOJY MpeK pamaercs.

4.145. HaxoxpeHwe Ha JmrofibKe I[TOCTOPOHHMX IIpeAMETOB 3allpeuia-
ircA.

4.146. Wcnonp30BaTh KaHAT JIIONIBKH B KayecrBe MAaHEBPOBOIO KaTero-
PHYECKH 3alpeLaerca.

4.147. Tlo oxoHuaHuy paGoT NOABECHbIE NMPOXOMUECKHE HIONBKU Tpe-
fyeTcs ONMyCIMTb OO BEpXHEro 37axa IONKA M 3a¢HKCHPOBATH y ero Orpax-
TeHMS1.

4.148. Ilepexomuts U3 6afpy B JIOJIBKY H 06PaTHO TOIBKO IO CIEUHANIb-
{IM OTKHMAHBIM [EPEXOIHBIM IUTOWIAJKAM, CMOHTHPOBAHHBIM Hd JIIOJIbKE
0 CTOPOHBI 6aapH.

4.149. KoHkKpeTHple MepONpHATHA IO Ge30macHOCTH paboT [IOJDKHBI
$a3paGaThIBATBCA B KAX/AOM OT/ENIBHOM CIlyuyae.

KOHTPOJIb KAYECTBA H NPHEMKA PABOT
KOHTPOJIb KAYECTBA BBIIOJIHEHHSI MOHTAXA APMHPOBKH

4.150. KonrponupoBaTh kaueCTBO M NMpPHHHUMaTh paGoTy HOJKeH Npefc-
MBHUTENb HAA30pa M0 cXeMe NMOONMEePAUMOHHOTO KOHTPOJIS B COOTBETCTBHM CO
"CxeMaMH ONepalHOHHOrO KOHTPOJIs KayecTBa FOPHO-MPOXOMUEeCKHX paboT”
(COKK) (Xapskos, BHUMOMIIC, 1978).

4.151. MOHTHpOBarh 3JIEMEHTbI APMHPOBKM CTBOJIOB HEOOXOAMMO
1071, pPyKOBOACTBOM CMEHHOIO mMacTepa.

TloCTOAHHBI KOHTPONb 33 BeJEHHEM paGoT IO APMHMPOBAHMIO AOIK-
HBI OCYLIECTBIATH NPEJCTABUTENH HAA30pa (HAYaIbHUKH CMCH U TPOXOJIOK) .
OHM OTBETCTBEHHBI 32 KayeCTBO BbHIONHEHMs paboT ¥ odopmieHHEe aKTOB
(KpPBITHIX paGOT Ha YCTAHOBKY KaXIOro spyca.

4.152. ApmupoBalHe CTBOJIA [IOJDKHO IPOM3BOOMTHCH TOJ KOHTpOJeM
MAPKIIEAOEPCKOR CAYxGbl B COOTBETCIBMHM C TpeGOBaHUAMH ~TexHuuecKoM
HHCTPYK LMK TIO IPOM3BOACTBY MapKIleHIepcKuX paGor”.

B mpouecce apMHpPOBaHKs CTBOJIOB HEOGXOOMM CHCTEMATHUECKHH Mapk-
wefaepckKui KOHTPONb 32 COGNIAEHMEM TEOMETPUUECKUX MapaMeTpOB H,
B YaCTHOCTH, CNIelyeT KOHTPOJIHPOBATh:

a) CMeIleHHe PACCTPEIOB KaXIOro NMOCIEeNYOIEro Apyca OTHOCHTENLHO
IpedbIAYILEro JOJDKHO GbITh NPOBEPEHO CMEHHBIM MACTEpOM HOCTIE YCTAHOB-
KH KaXMIOro Apyca, a yyacTKOBbIE MapKuieHpeppl 06A3aHbi NMPUHMMATH M
KOHTPOJIKPOBATE KaX/Ibii UETBEPTDIA APYC aPMHPOBKH
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6) cMmeleHne CTHIKOB MPOBOAHHKOB OT CEPefMHBbI BBICOTBI GOKOBOH
MOBEPXHOCTH PacCTpeENOB;

B) OCTaBJICHHE TEMIIEpPAaTypPHOTO 3a30pa MeXAY TOpUAMH IIpOBOJ
HMKOB;

I) COOTBEICTBHE YCTAHOBKH KpOHIUTEHHOB [ HAaBEeCKH Kabeei,
ONOpHpIX Ganok Mopx TPyGONpOBOABI M [PYTMX MpOEKTYy [DOH3BOMCTB
pabor.

4.153. T'naBHplii Mapkuueigep YNpaBieHHMs [OMKEH HE MeEHee MBYyX
pa3 B MeCAll KOHTPONMPOBATh IE€OMETPHI0 apMHpPOBKH, IIyGHHY 3apen
KH KOHLOB pacCTPernos, KaueCTBO CTHIKOBKKM IPOBOFHWKOB, OCTATOUHbH
HATAT H Ap.

ObHapyxeHHbIe AedheKTEI HeoGXOOMMO 3aHOCHTb B KYpPHAI apMHpOB:
KH ]I MX YCTPaHeHHA.

4.154. I'naBHBIR MeXaHMK YTpaBJIeHHA AOMKEH He MeHee OHOTO pal
B MECAL, KOHTPOJIIMPOBAaTh KAYeCTBO KpEIUIeHHS Y3/IOB apMHDOBKH (HATAr
32KMMHBIX CKOG, CTBIKOBKY IDOBOGHHKOB, KpEIUIEHME COEMHMTEIBHEIX
IUTAHOK pacCTpesioB, 3JIEMEHTOB KpeIUleHHs TpyGonpoBoaoB, KabelbHbx
cx06 u 1p.) .

4.155. Tlpy apMHMpOBaHMM WCKDHUBICHHOTO CTBONA paccTpesibl ¥ Mpo-
BOJHHKH JIO/KHBI YCTaHABJIMBATHCA IO CHEUMATIBHOMY MPOEKTY, COCTABIIEH:
HOMY 10 pe3y/bTaTaM NpoGhUIBHOM CheMKH CTBOJIA.

4.156. KauecTBO BHINONHEHWS MOHTaXAa APMHPOBKU ClEAyeT Ofpe:
NIenATh, NPOBEPAS

— 3aJIeNIKY KOHIOB PacCTpeNIOB B JIYHKax — BhIOOPOYHO#H NpOBepKoii;

~ TOPH3OHTANBHOCTb PACCTPENIOB B sipyce — BRIGOPOUHOH TpOBEpKOH;

— TOYHOCTh IOJIOXECHUA MECT IPHKPEIUICHMA NMPOBOIHHUKOB K paccrpe-
JIaM H COEOMHEHHH C JPYTHMHM pDAacCIpeliaMH B OAHOM APYCE; OTKIJIOHEHHS
MONOXEHNA MPHBAPEHHBIX “NeXeK™ Ha PACCTPeNnaX, 8 TAKXKE MECT COepuHe-
HHS C IPYTHMH PacCTpeiaMH;

-~ TO e B pasHbIX Apycax,

— PpACNONIOXEHHE CTHIKOB IIPOBOHMKOB OTHOCHTENIBHO D3CCTpENOB;

— CMEILEHHE B FOPH3OHTATBHOM INIOCKOCTH paGOuMX TOBEPXHOCTEN Mpo-
BOIHMKOB Ha CTHIKAX;

— 3aTAXKH 6OJITOB, KPeNAIMX NPOBOAHHKK K PAaCCTpeNnaM, ¥ Ha coute-
HeHHAX PacCIpesioB;

— HAIAYHE OTPAHMYMTENBHBIX IUIAHOK HIHM 3arH0a KOHUOB HA JIOXHBIX
NpOBOAHUKAX-KOPOTHII@X, NPENATCTBYIOWMX HX COGCIBEHHOMY MNafieHuwn
H BBINAJIaHUI0 32)KMMHBIX CKOO.

4.157. Ha xaxgpie 100 M apMHpOBKH Heo6XOpMMO OTOMpaTh LUECTh
KOHTPONBHBIX 06pa3oB GeTOHA A 3afieNkKu TyHOK pasmepom 100 x 100 x
x 100 MM ¢ 06a3aTeNBHBIM €r0 HCIbITAHHEM B N1aGopaTopuu yepe3 7 u 28 cy-
TOK.

4.158. ExeMecayHo HeoGXxomumo OTGHMpaTs Mpobei Bomer (1 1) pna
HCMIBITAHUSA B JIaGOpaTOpMH HAa arpecCMBHOCTH 110 OTHOLIEHHMIO K 6eTOHy

MeTasIy.
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IPUEMKA PABOT 11O APMUPOBAHHIO CTBOJIOB

4.159. 3axoHueHHble pPaGOTBI MO apMHUPOBAHMIO CTBOJIOB NpPHHUMAIOT-
¢4 B 3KCIUTyaTauuio paGoueli KOMHCCHEH.

CocTaB paGoyed KOMHCCMH, € IlpaBd, 06A3aHHOCTH M NOPAAOK paBoTsr
onpependTcs B cOOTBeTCTBMH ¢ riaBamu CHuIl III — 3 — 76 *Tlpuemxa
B 3KCIUIYyaTalMi0 34KOHYEHHBIX CTPOHTENsCTBOM MNpPENNPUATHH, 3[AHUH M
coopy>xeHuii. OCHOBHbIE MONIOKEHMsA™ .

B coctaB paGouel KOMHCCHMM AOJIXH5I BXOMMTh NMpEACTABUTENH CliCMa-
NTH3KPOBAHHBIX OPraHM3alMi, 3aHUMAIOUIBXCA KOHTPOJIEM U OLIEHKOH COCTOA-
HHA aDMHPOBKH BePTHKAJIBHBIX CTBOJIOB LaXT.

4.160. ITpuHumaTs paboTel 10 APMUPOBAHMIO JIOJDKHBI:

a) cMeHHyw0 (0 oGbemaM paGoT, 33iCAHYMBAEMBIX B TEUEHHE CMEHBI) —
CMEHHBI MacTep WIH HayallbHHMK YYacTKa,

6) exeMecAUHyI0 — IIPEICTABUIENb CTPOUTEIBHO-MOHTAXHOA OpraHusa-
LMK K 38K3a3YHKa;

B) OKOHuaTenbHyw (IIpM IpHeMKe — cpaaye OGbeKTa B 3K CIUIyaTalHI0) —
B MOpAMKe, yCTaHOBAeHHOM rnaBod CHull no npuemke B IKCIUTyaTalio
3aKOHYEHHBIX CTPOUTENIbCTBOM NPEANIPHATHI, 3[IaHHIH K COOPYXKEHHH.

[Ipu npuemke paboT [0 apMMPOBAHHIO MApKILUEHOEPCKHE 3aMEpPBI HEO6-
XOOMMO IIpOBOJMTb B COOTBETCTBMH C “JIOJIOKEHHEM NO MapKIIEHIEPCKUM
3aMepam TIpH IIpHeMKe TOPHO-IPOXOYecKHUx paboT”.

4.161. OTKJIOHEHNA TeOMETPHUECKMX NTAPaMETPOB APMUPOBKH He [OJIXK-
Hpl TIPEBBHUUATH 3HaueHw¥, pernamentupyemsix [b u EINB, rmasoi CHull
"MopaseMHbie TOpHble BpipaGoTkHu. I[IpaBina NMpOM3BOACTBA ¥ NPHEMKH pa-
60T” M TEXHUYECKMMH HHCTPYKIHAMU ;

a) TOYHOCTb MOHTA)Ka apPMHMPOBKM NpPH ITOM PErfiaMeHTHPYeTCs Clleflyto-
UMM OCHOBHBIMM TPe6OBaHUAMA:

— OTK/OHEHHE PACCTOAHMI MEXAY APYCaMHM PACCTPesioB OT MPOEKTHOrO
He JIOMKHO MpPEeBBIUATH NpH HABECKE NEPEBAHHBIX MPOBOOHUKOB 50 MM,
penbcoBpIX +15 MM, KOpPOGYAaTBIX HPAMOYTOJBHOrO Hpoduis 10 mm;

— OTKJIOHEHHE MPOJIOILHOM OCH PaccTpena OT FOPU30HTAJILHOTO HOJIOXKeE-
HHA He AOJKHO NpeBbunath 1 : 200 oT mnuue: paccipena;

— OTKJIOHEHME PACCTPEJIOB HA JBYX CMEXHBIX ipYCaX OT UX BepTHKAJib-
HOW HIOCKOCTH He HOJKHO GhiTh Gonee + 5 MM 1A MeTaJIMUeCKUX paccrpe-
noB ¥ £ 10 MM — s mepeBsAHHBIX (puc. 18) ;

— OTKJIOHEHMEe HUTOK NPOBOJHMKOB OT BEPTHKAJIH B 11060B0ii ¥ GOKOBO#
IIOCKOCTAX Ha ABYX CMEXHBIX fAPYcax He JOJKHO IpeBpllaTh 3 MM QA
METAJUIMYECKHX NPOBOIHMKOB M 7 MM — [iA fepeBsHHbIX (puc. 19);

— OTKIIOHEHHe OCEH CHCTEMbl apMHMPOBKH OT IPOEKTHOTO (BepTHKANb-
HOTO) MOJIOXKEHHA He JODKHO npeBpnuats 1:20 000 rinyGuHe! cTBONa;

— OTKJIOHEHHE UIMPHHBI KOJIEM NMPOBOJHMKOB OT IPOEKTHOrO I0JO-
KEHHS He [IONIXHO NpeBhIRATh 8 MM Wi METANIMYECKUX TPOBOJHHKOB
+10 MM 151 [iepeBAHHBIX ;

— HA CTBIKAX TOpUbI NPOBOJHHKOB /[JOJ/DKHBI OBITh TOYHO COBMELIEHBI
e3 KaKHX-JTHOO BBICTYIIOB;
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Puc. 19. [lomyckaemsie OTKIIOHEHHA
MPOBOJHMKOB Ha [BYX CMEXHBIX Apy:
cax OT BEPTHKANbHOA NNOCKOCTH:

Puc. 18. JomyckaeMbie OTKIQHEHMS paccT-
PENIOB HA IBYX CMEXHBIX APYCaX OT HX
BEPTHKANLHOH IUIOCKOCTH: a —~ MeETAJIH-

vyecknx; Ab = 1 5 mm; 6 — gepeBANHBIX; a — B noGosoit mnockocTH; 6 — B 6o
AC =% 10 Mm; A — A — IpPOEKTHAA BEPTH-  KOBOR IUTOCKOCTH; IUIA METATTMYECKHX
KaJIbHaA MIOCKOCTb PacCTpenon nposoguukos Na = Ab = % 3 My

VIS AepeBAHEBIX — Ag =Ab =3E 7 mm;
A — A 51 B— B — BeprHKanbHbie MN0C-
KOCTH, NpPOXOOAUe COOTBETCTBEHHO
yepe3 50GoByio M GOKOBYylo paGoune
rpaHy NPOBOOHMKA B IPOEKTHOM MO0~
KEHUNA

— CMCLICHHE CTBHIKOB IIDOBOJIHHKOB OT CepeIHMHBI BBICOTHI BOKOBO#
NIOBEPXHOCTH PACCTPENOB He NOJKHO NpeBpiaTh 150 MM;

§) TpM JUINTENBHOH IJKCIUIyaT3aUMH APMHPOBKH [ONYCKAIOTCA H3Me-
HeHHs1 CTIeYIOUMX €€ TeOMeTPHUYECKHX NapaMeTpOB:

— OTKJIOHEHHEe LUIMPHHEI KOJIEM OT [IPOEKTHOTO NOJNOKEHMA [pH H3-
HOILIEHHBIX TPOBOHMKAX He MOJIXKHO MpeBpiEaTh (—8, +24) MM;

— B CJIy4yaAXxX MCKpPMBIIEHHA CTBOJIA M OTKJIOHEHMAX OCed CHCTEMbl apMi-
poBKH (OCeil HMTOK IPOBOJHMKOB) OT BEPTHKAIIBHOTO MOJIOEHHMH, Ipe-
BBILNMMOIMX OTKJIOHEHMs, peKOMeHOyembleé B II. 4.161, OTHOCHTENbHBIE
cMelneHHsa paBouuX IUTOCKOCTeH IIPOBOJHMKOB B JIOGOBOM M GOKOBOM Haf:
paBNeHHAX, M3MEPAEMBIE B TOPH3OHTAIBHOM IUIOCKOCTH HA HABYX CMEXHBIX
Apycax, He AOJKHpI MpeBbmuaTh 10 MM JiA MeTalnmmueckux H 15 mm mis
[epeBAHHBIX IIPOBOSHHKOB.
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4.162. Tlpy oxoHuaTensHON NpHEMKE paGoOT IO apMUpOBaHHIO BHOBB
(TPOSIMMXCA WIH DEKOHCTPYHPYEMBIX BEPTHKAJIBHBIX CTBOJIOB, a TakKxke
3 Tpolecce MX JIMTENIBHOH IKCIUTyaTalMM TpeGyeTcsi KOHTPONHPOBAThH
(TATHYECKOE M [MHAMHUYECKOE COCTOAHMS CHCTeMbI ~HOMbEMHBIA COCYA —
IpMHPOBKA” ¢ AOCIeAylollel OLEHKOH ee SKCIUTyaTAMOHHBIX XapaKTepHC-
K.

4.163. IIpn KOHTpOJNEe CTaTHYECKOrO0 COCTOAHMA apMHMPOBKH. Kpome
BBINIOJIHEHMA TpebOBaHMH, yKa3aHHpIX B 1. 4.156, HAIJIEXHT ONpeNcNUThH
WCNeHHbIE 3HAYEHHA CNeYIONX IIapaMeTpOB

— PacCTOAHMA OT MAKCHMAJbHO BBHICTYNAIOIMX 3/IEMEHTOB IOAbEMHBIX
(0CYHOB O KpeIlH, paCCTPENOB M APYTHX J1eMEHTOB 060pYnoBaHMsA CTBOMA;

— OTKJIOHEHHMH IMPHHBI KOJIEH OT NPOSKTHBIX 3HAUEHHIA;

~— BEJIMUMH JIOGOBBIX M GOKOBBIX 3430pOB MEXIY pabouuMU MOBepX-
HOCTAMH TPOBOAHMKOB M HaNpapiAlolMx. GaHIMaKoB MOAbEMHBIX COCYMOB;

— HM3HOCA PACCTPESIOB M NPOBOOHMKOB (B COOTBETCTBMM C PEKOMEHpa-
IMAMH, HTOXKEHHBIMH B pHII. 8) ;

— NPAMOJIMHEHHOCTH IIPOBOJHUKOB.

4.164. Cnepmyer TaKxe NPOBEPATh COOTBETCTBYIOT JIH IIPOEKTY MpPOM3-
BOACTBA paBoT: PACIONOXKEHUE HECYIMX KOHCTpYKUM# (Ganok) mis rpy6o-
IpOBOAOB, aMOPTH3MPYIOIMX K NMOCAJOUYHBIX YCTPOMCTB, IIIOLIAZIOK, KaGe-
neit; MOHTaX JIECTHHYHOIO OTAENIEHHA M €rO OTIUMBKH, PYAHMYHBIX CTAHKOB
B CONPSXKEHMAX C KAMEPAMM ¥ TOPHIOHTANbHBIMH BhIpaGOTKaMM.

4.165. KOHTpONHPOBATh OHHAMHMYECKOE COCTOSHME CHCTEMBI ~TIOMb-
eMHBIR COCyH — 2pMHMPOBKa” He0OGXOAMMO, U3MEpPASA FOPUIOHTA/IbHBIE HAr-
PY3KH TIpH B3aHMOJIEHCTBHH MOTbEMHOr0 COCYa ¢ NPOBOTHUKAMHM BO BPEMA
€r0 OBHXEHMA Ha paboued ¥ MAKCHMAJIBHOH MPOEKTHOH CKOPOCTAX NOombeMa.

CTATUYECKMY KOHTPOIIb COCTOAHUS APMHPOBKH

4.166. KOHTpOnMpoBaTh CTaTHYeCKKE IapaMeTpbl apMMpOBKH (reo-
METPHYECKMA KOHTDOJIb) HAIUIEXHUT IIOCDPENCTBOM MApKIIeHIepPCKOH Ipo-
$WIPHOR ChEMKH, KaK TpaBWIO, ¢ NPHMEHEHHEM aMIapaTypHbIX METOHOB
(n3mepuTensHbIX craHuMit CH, yHMBepcabHOH MaTOraGapHTHON CAMOMHLIY-
e anmaparypbl KOHCTPYKuMM HayyHO-HCCIeI0BaTeNbCKOTO rOPHO-PYIHOTO
micrutyra (HATPU) ® pmp.) M pexe OTHOCHTENBHO IPOQHIHPOBOYHBIX

0TBECOB.
4.167. IlpH BLINOMHEHHH aBTOMATHYECKOH NMPOQWIRHON CheMKH IIPOBOJI-

HHKOB KOpPOGYATOTO M PENbCOBOrO Mpodusiell H3MEPHTETbHBIMA CTAHLMAMM
CHA x HM3Y NOABEMHOIO COCyna HeOOXOMHMO IOABECHTb KAPETKY C H3MepH-
TeNIBHOM aNnaparypoi, KOTopas NpOKaThBaeTca Mo nposopHukam. Ilpodunn
NPOBOJHHMKOB CTPOAT MO pe3ynbTaram 06paGoTKY Ha MHTerparope ¢oror-
PaMMBI YTJIOB OTKJIOHEHUH IPOBOIHMKOB OT BEPTHKAJIH.

4.168. IIpu BbIIOIHEHMH HM3MepeHMil C NPHMEHEHHEM YHHBEDCAJIbHOM
ManoraGapuTHOH CaMOMHMIIyINeH annaparypsi KoHcrpykiumum HHUIPU pa-
60TBI HANO OCYWIECTB/IATh B COOTBETCTBHMH ¢ ~HIHCTpyKIMel 1O 3KCILTyaTa-
UMM YHHBEPCAJILHOH MaJIorabapHTHOM CaMOIMUIyINeH ammapaTyphl Vi KOHT-
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pojis reOMETPHYCCKMX IApaMETPOB ) KeCIKOH IM@XTHOH apMHpPOBKH'
(HUI'PH, 1976 r.), METOAMYECKHMH PYKOBOACTBAMH ’ABTOMAaTHYECKAf
anmaparypa i KOHTpois 3a30poB (AK3) oT mogbeMHBIX COCYZIOB A0 pac-
CTpenoB M cTeHok crBoima” (HUTIPH, 1981 r.) m ”Anmaparypa KOHTpOs
H3HOC3, KHHEMATHYECKHX 3330DOB H I€OMETPHYECKHX IApAMETPOB >KECTKOK
maxTHo# apmuposxn” (HUIPH, 1983r.) B cienyloweii NocnegoBatens
HOCTH:

YCTaHOBMTS &MApaTypy Ha MOXbeMHOM COCY/e WIH IIPOTHBOBECE TAKHM
06pa3oM, YTOGBI H3MEPUTENIbHBIE YCTPOHCTBA HAJIEXKHO KOHTAKTUPOBAIH ¢
TIPOBOIHHMK aMH, JATYHK ITyTH — C PACCTPE/IAMH, PETHCTPHPYIOLLEE YCTPOHCT +
BO 3aKpEIMTh B yIOGHOM M1 0GCIy XHBaHUA MeCTe;

Ha KOHTPOJIbHOM fIpYyCE 3aMEPHTh HMCXOJHBIE NaHHbIE (IUMPHHY KOJIEH
H KaXXgoro NnpoBOJHMKA, 3a30pbl MEXIY KOHTAKTHPYIOIIHMH NOBEPXHOCTH-
MM HampaBlIAOLMX GalIMAKOB H MPOBOJHHKAMH, PACCTOSTHHA OT MAKCHMAJb:
HO BBICTYNAKIUMX YacTell NMOXBEMHOrO COCYAa IO KpemM CTBOJNIa M paccrpe:
JIOB).

4.169. KourpomupoBaTh CTaTHyecKHe INapamMeIpsl apMHUPOBKH KaK
NpH CIyCKe, TaK H IIpH TObeME COCYAa.

4.170. TIpn pacumopoBke OHArpaMMbl KOHTPOJIA NPHBA3ATH PE3YNbIa-
Thi H3MEPEHHH K KOHKPETHBIM APYCaM PacCTPENIOB MO riy6HHe CTBONA.

IUHAMHYECKHUI KOHTPOJIb COCTOSIHUS APMHUPOBKH

4.171. JIuHaMHueCKHH KOHTPOJIb CUCTEMBI ~TIOIbEMHBIH COCY/I-2PMHPOB-
Ka” CJlefyeT OCYLIECTBIATh HENPEPBHIBHO IO BCEH ITyOHHe CTBOJIa WIH BHIGO-
POYHO Ha OTHOCJIBHBIX €ro yyacrkax.

4.172. HenpeppBHbI AHHAMMYECKHHA KOHTPONIL HEOGXOAMMO NPOBOAHTH
Mpd cAavye BHOBb CTPOAILETOCSH WIH PEeKOHCTPYHPYEMOro CTBOMNA B 3KCILTY2-
TalMI0, @ TAKXKE IPH M3MEHeHMH pesxxMMa paGoTel MogbeMa Ha Gojiee HMHTEH-
CHBHBIH ¥ NEPHOIMYECKHH B Mpolecce SKCIUTYaTallMK He pexxe OJJHOrO pa3a B
[Ba ropga.

4.173. CocTosiHHe OTAENBHBIX 3IEMEHTOB M Y3JI0B apMHMPOBKH CIIEMyer
onpenenATs BHIGOPOUHBIM KOHIPOJIEM, YCTaHABIMBAA H3MEDPUTENbHBIE YCT-
POHCTBa HEMOCPENCTBEHHO Ha IPOBOAHUKH M PACCTPENbL.

4.174. HenpeppiBHbIH OMHAMHYECKUH KOHTPOJIb HEOGXOOMMO OCYILECTB-
TIATh, U3MePsAsA HArpY3KH, BO3HHKAIOIMe TIPH B3aUMO/IeHCTBHH IBHKYLIETOcH
TIOFBEMHOTO COCYAa ¢ apMHUPOBKOM CTBONA.

4.175. JIna KOHTPO/sA HATPy30K M3MEPHTE/bHAA annapatypa yCTaHaBly:
BaeTCA HAa NMOSBEMHOM COCYZE B COOTBETCTBHH ¢ ~BpeMEHHON HHCTPYKIMei
N0 MPHMEHEHHIO aNINapaTypsl KOHTPONA HArPY30K HA SKECTKYI0 aPMHPOBKY
maxTHeIX crBosto” (HUTPY, 1981 r.).

4.176. KoHtponHpoBaTh Harpy3kd HeoGXOOMMO MpH CIycke — MObeMe
H 3arpy3Ke — pasrpy3Ke OXbEeMHOTIO cOCyna.

4.177. Jina CpaBHMTENIBHOH OILEHKH COCTOSAHHMA CHCTEMBI 'TIOBbEMHBIH
COCyl — apMHPOBKA” B COOTBETCTBHMH C “HMHCTpYKuHeH O NPHMEHEHHI0 all-
TapaTypsl KOHTPOJIA IUIABHOCTH OBHXEHHA NOSBEMHBIX COCYHOB B IIPOBO/IHH-
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Kax ecTKOM umaxTHo# apmuposku” (HUI'PH, 1981 r.) Heo6xOmumo NpHu-
MeHATh METOMbI KOHTPOJIA, OCHOBaHHpIE HA U3MEPEHUM rOPU3OHTANIbHBIX Me-
peMeLLEeHHH WIH yCKOpeHui I0TbeMHOTO COCYHa.

KOHTPOJIb 3KCILTYATAUMOHHOI'O COCTOSIHUA APMUPOBKU

4.178. OueHuBaTh 3KCIUTYaTalIHOHHOE COCTOSIHHE CHCTEMBI ~TIOIbEMHbBIH
COCYZl — apMHpPOBKa”’ HEOGXOMMMO IO PE3YNbTaTaM KOHTPOJIA!

— ee CTaTHYEeCKHMX NapamMeTpoB Ha OCHOBAHMM COMOCTABJIEHHA MX (aKTH-
YeCKHX BEJIMYMH, NOJyUeHHbIX B COOTBETCTBMM cTmm. 4.163, 4.166, c perna-
MEHTHPOBAHHBIMH COIIacHO M. 4.161 M MPOEKTHBIMM;

— ee OMHAMMYECKHX MAPaMETPOB HAa OCHOBAHWM COMOCTABIEHMA (HaKTHU-
YeCKHX Harpy3ok Ha apMHpPOBKY C feOpMAIHOHHO-TPOYHOCTHBIMH XapaK-
TEPHCTHKAMH €€ 31IEMEHTOB, NNOITYUeHHBIMM B Pe3yNibTaTe pacyera;

— pacyeTa M3HOUIEHHON apMHPOBKH IO NPENETbHEIM COGIOAHMAM MEPBOM
IpyNNbl U3 YCIOBHUA TOTEPH YCTOHUMBOCTH [BHXEHHs IOXbEMHOIO COCYHa.

4.179. JedopmanHOHHO-IIPOYHOCTHBIE XAPAKTEPUCTHKH 4PMHMPOBKH
ONpenesATh ¢ y4eToM ¢aKTopa CTApeHMs ee IMEMEHTOB (M3HOC, KOPpO3HsA
Hap.).

4.180. ApMHpPOBKa KOHKPETHOTO CTBOJA 10 Ae¢OPMALMOHHO-IPOYHOCT-
HbIM NIOKa3aTeNIAiM OLHEHUBAETCA CleayroLHmM obpazom.

Ilo pesynsrataM ammnapaTtypHOro KOHTPOJISL apMHUPOBKH ONpENENAIorcs
YYaCTKM C MAKCHMAIBHBIMH OTKJIOHEHMAMM H3MEPAEMbIX I1apaMeTpoB
(HauGonpuUMMH 3HAUEHHAMH IKCIUTYaTalHOHHBIX HArpy30K, H3HOCA NMPOBO/-
HHKOB, 3330pOB MEXHy KOHTAKTHPYIOLIMMM MHOBEPXHOCTAMM OammakoB
¥ TPOBOHHKOB, a8 TAK)X¢ MHHMMAIIBHBIMH Be/THYMHAMM PACCTOAHUH OT COCY-
fia JO K pelli CTBOJIA M pacCTperioB) .

4.181. KpurepHeM OIEHKM 3KCIUIyaTAUMOHHBIX XAPAKTEPMCTHK ITHUX
yYaCTKOB apMHpPOBKH CITyaT ¢aKTuyeckue koadduuuenTs: 3anaca gedop-
MALMOHHO-TPOYHOCTHBEIX I[I0Ka3aTelled 3JIEMEHTOB aPMUMPOBKHM. BenuuMHbI
3THX KO3 GHUHEHTOB ONpefensaXTCa OTHOIICHHEM pACYETHBIX HPEHETIbHbIX
COMPOTHBIIEHHH MaTepHana U NPOruGOB NMPOBOIHHMKOB K HAalPKEHMAM H
nporuGaM, COOTBETCTBEHHO BHIUKCIEHHBIM IMpH (aKTUYECKMX HArpysKax,
H3MEPEHHBIX C TIOMOLLIBI0 aNNapaTyphl, X He HOJKHBI GbITh MEHbLIE JOMYCTH-
MBIX 3HAUECHHH :

1 I, 11 (150)

Ky = K51,

rme KI’ no_ dakTHYecKHe 3HAYEHUS KOIPGHUMEHTOB, PACCUMTAHHBIE MO
npo!{Hocr}lblM I]) u pepopmaunonneM (II) noxaszaresisim JIEMEHTOB apMH-
POBKH; — MMHMMAaIBHO JOMYCTHMBIE 3HAYEHHA TeX Xe Ko3dhbu-
LIMEHTOB.

Mpu ouemce IIPOYHOCTHBIX MOKa3aTernedl apMHPOBKH 3HaueHUs Ko3ddu-
LHeHTa [K3] NPHHUMAIOTCA C YYETOM ABJIEHMA YCTANOCTH B 3aBHCUMOCTH OT
WMCIA IMKIIOB HArpyeHus /V; 3a Bech CPOK CITY>GbI 9IEMEHTOB apPMHPOBKH |
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Yucno UKKIIOB HArpyxenu#t, N+ 1075 1 5 10 15
KoadpduumeHT MEHIMANIEHO no%ym‘n- 1 11 1,2 14
MQro 3anaca o pOYHO CTHBIM 10Ka3a-

TeNsAM

MpoMexyTouHple 3HAYCHHA OMNpEAEANTCA METONOM HHTepIOJIALHH
3HayeHHe MMHMMAJIBHO JOMYCTHMOrO Ko3QQHIMEHTa 3aMaca Mo fedop-
MAIHOHHBIM TI0Ka3aTeJIAM apMHPOBKH DEKOMEHIYeTCA PHHHMATh [Ki] :
= 1, yt0 oGecneynBaeT COXpaHEHHe PErTIAMEHTHPYEMBIX IpaBHIaMH 6¢301ac
HOCTH OTpaHHYeHHH BeJTHUHHbI 3330POB MEXIY MPOBOSHHKOM H baIMaKam,
a TaKOKe pacCTOSHMA OT COCyZa HO 3/IeMEHTOB 060PYIOBAHHS H KPEITH CTBOIA.
4.182. @Qaxrmueckue KO3GhGUUMEHThI 3anaca AedopMaLUOHHO-IpPOY:
HOCTHBIX TI0Ka3aTenel olpeaensaIca o ¢popmynam:
TIpH OlIEHKe IIPOYHOCTHBIX TIoKasaTene

Kl R.R (151)
= min{——; s 1
3¢ a, g,

roe CHMBOJI min O3Hayaer, YTO CIefyeT NMpUHHMATb MHHHMAJIBHOE 3Have-
HHE M3 CHIENYIOIIBX 38 HAM BBIDOKEHHHA; O, M 0, — HaNDKEHHA B IPOBOL:
HHMKaX, BHIYUCIIEHHBIE COOTBETCTBEHHO IO BhIpaXKEHHAM JIEBBIX yacrel ¢op-
Mmyn (93) u (94) npu n0GoBOH ¥ GOKOBOH HaKTHYECKHX HArpy3Kax, H3Me-
PeHHBIX ¢ TOMouIblo anmaparypsr, H/M?; R — pacueTHOe CONpOTHBIIeHHe
MaTepHaa IpOBOHHKOB, IPHHHMaeMOe COIIacHo In. 3.19, H/M?;

npu oueHke nedopMALHOHHLX NoKa3aTenei

f
yn

Kg“q) =7 (152)

np
tne f n= pacueTHBIA NPOTHO #-TO NPOBOAHMKA B NOJIETE MEXAY APYCaMy,
BBRIYMCIEHHDIH IO BhipakeHuio (132), npu 1060BOH HAKTHYECKOH HArpyske,
M; f__ — NpeensHbii TPoru6 NpoBOOHMKA, IPUHHMAEMBIN B COOTBETCTBUH
cn. 3.73, m.

4.183. IKcIyaTalMOHHBIE XapaKTEePHCTHKUH ADMUPOBKH CTBOMA B lie-
JIOM OUEHMBAIOTCA I10 BEIMYMHE OTHOCHTENBHOH YacTOThI MPOABIIEHUA 3Haye-
HMl (paKTHUECKOTO K03 DHMIMEHTA 3aN1aca MEHbLIE MMHMMAIIBLHO [OIYCTHMO-
ro, olpezenseMoro no ¢opmyie

E=—, (153)

rae N, — YHCIO YYaCTKOB apMHPOBKH (ApycoB paccTperoB), Ha KOTOPBIX
¢aKTHUECKHE IKCIUTyaTalMOHHbIE HAIPY3KM OIIU3KH K IpefieIbHbIM, T..
Kla’ dI)I < [Kg’ My, N b~ ofiLee WHCII0 APYCOB paccIpelIOB B CTBOJIE HA YuacT-
Ke paBHOMEPHOTO JIBHXXEHHA COCYy[I0B.

4.184. IxcrmyaTauMOHHbIE MOKA3aTeNM ApMMPOBKHM CTBOMNA CUMTAIOTCH
YIOBJIETBOPUTENLHBIMH, €CTH IpH paGoTe IIaXTHOrO MOIBEMA B 3aJAHHOM
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meoivMe HAKTVNRCKUE KOYHEHUIMSHTEL IMACA HA BCEX YHACTKAX APMUPOBKU
ENbIE MAHAMATIBHO  JOTYCTMMBIX WK JHAUCHUA  BKCIDLYATANMOHBBIX
BIpY30K, (OMMIKUX K TIPRTIRTIBHBIM, HOCSKT TIO TIYOHHE  CTRONA SIMHAYHLA
mpakTep, T.e. § ~ 0. Ecnu e 3HAUCHMA SKCIUTYaTaUMOHHBIX HArPY30K,
Om3KMX K NpenenbHbIM, HOCAT MO TMyOMHE CTBOJNA MAcCOBBIA XApaKTep

{f > 1), T0 geOpMALMOHHO-POUHOCTHBIE! XAPAKTEPUCTHKH MCCIIEdyeMOH
apMHPOBKH HE COOTBETCTBYIT BBHIODAHHOMY PEXHMY 3KCIUIyATalMM MOIbe-
MOB. JIpyrHMH CIOBaMHM, JaHHAas apMMPOBKA B TAKHX YCIOBHAX IKCIUTyaTa-
MH IOIbEMOB He paboTOCIOCOGHA.

TlepeueHb pexOMeHOYeMbIX MEPONPUATHH IO PEMOHTY aPMHMPOBKH
(TBOTIOB B 33aBMCHMOCTH OT 3HaueHWi mapameTpoB £ mpuBeseH B Tabm. 2.

4.185. JKCMIyaTalMOHHOE COCTOSIHHE CUCTeMBbI ~'TIOAbeMHBIH cocyn —
IpMHPOBKA™ U3 YCIOBUA ObecneyeHuss YCTOHUMBOTO [IBHXKEHMs IMOAbEeMHBIX
COCYZIOB B MPOBOJHMKAX OLEHMBAETCA MO pe3yJIbTaTaM pacyeToB, BHIIOJIHEH-
#bIX B COOTBETCIBHMH C pa3fesioM 3 mnpH HaKTHIECKOM COCTOHAHHHU JIEMEHTOB
apmupoBKkH. IIpu 3ToM B Boipaxernax (134), (143) Bmecro npou3seneHUl
)T u {T NMOOCTaBNAITCA COOTBETCTBEHHO BEJIMUMHBI (paKTHYeCKHX KOppO-
withoro (8 u 8 ) n mexammueckoro (8 =& —8§ ) m3anocos paccrpesnoB
1 NPOBOJHHKOB, ONpPENENIeHHBIX MO IPHI. &' OpPYTHMHM U3BCECTHBIMU METO-
JAMH.

[lpu BemonHenun Hepasexcts (80), (81) wmn (82), (83) cyuwecrByio-
IMe MapaMeTphl KOHCTPYKIMH apMHPOBKM M COCyNa 0GecneunBaroT IKCIUTya-
TIMI0 TOTbeMHBIX YCTAHOBOK B YCTOHYMBOM JHUHAMHYECKOM peXKUME.

IIpy HeBBINOJIHEHUM YKa3aHHBIX HEPAaBEHCTB BO3MOXKHA IOTEpPA YCTOM-
WMBOCTH [IBHXKEHMSA MOJBEMHBIX COCYHOB, YTO YKa3bIBaeT Ha HEOBXOIMMOCTb
I3MEHEHHA CYLECTBYIOIUMX XapaKTePHUCTHK KOHCTPYKTUBHOH >KECTKOCTH
{PMUPOBKH WIM NOLBbEMHOIO COCYHA WIM BLINOJIHEHMs KOPEHHOH PEKOHCT-
PYKLIMH CHCTEMBL.

YIyuI1aTh 5keCTKOCTHBIE XapAKTEPHCIUKH MOIBEMHBIX COCYIOB ClIENlyeT,
¢y cOGNI0IATCA peKOMEHAAUMH 1. 3.52, 1.e. BBIIONHAETCs yclioBUe K vo >
> K y] , roe Kyo — HEACTBMTENbHBIH 3aNac yCTOHUMBOCTM OBIDKEHMA
10TbEMHOTO COCYZa IO OTHOULIEHHIO K JIOGOBBIM KONeGaHUAM, BHIYHCIIEHHbIN
ipu yorosuu (C. / Cicy) =05 [Ky] -~ IOMYCTUMBIA 3aMac yCTOMYUBOCTH
IBHOKEHHA NIOZBEMHOTO COCyfa.

4.186. Ilna ynyviueHuss paGoTOCHOCOOHOCTY CHCTEMbl  LIOjIbeMHBIR CO-
(yh, — apMMpOBKa” U3 ycIoBHA OOecHeyeHUs YCTOHUMBOTO [BHKEHMA
10IbeMHBIX COCYHOB B MPOBOIHMKAX aPMHUPOBKH DEKOMEHIYIOTCA CIeNyIo-
M€ PEMOHTHbIE MEPOTIPHATHUA.

TexHuuecKkHe peureHHs, He TpeOylolMe KOPEHHOH pek OHCTPYKILMH ap-
MHPOBKH :

a) TNOBBILIEHHE U3THGHOM KECTKOCTH 1T0AbEMHOTO COCYILd

— CKHITBl PAMHOH KOHCTPYKLMHM, HaXOMALUMECA B SKCIIIyaTallMd, YCH-
IMTh, MPUBAPHBAA BAOJNb CYIUECTBYIOIIEH paMbl WIH Ky30La [I0NOIHUTENb-
fbleé KOHCTPYKTHBHEIE FI€MEHTDI;

~ Ha 3KCIUTyaTHpYeMbIX CKHMax GombIo# MjIMHBI (CBhillle 8 M) YCTaHO-
BUTh Ha OCHOBHOH Hecyued KOHCTPYKIIMM NOTOJHHMTENblbie YCTPOHCTBA
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v6

Tabnuna 2

Hurepsan ua-
MeHeHHA na-

Mecra perucTpanum MaKcH-
MAJILHBIX K CIUTy aTauHoH-

BeposiTHBIE IIpHYMHEBI BOSHHICHOBEHUA
M3BKCHMANBHBIX YKCIUTY aTaIHOHHBIX

MeponpuaATia Mo PEMOHTY HIITH PEKOHCT-
PYKOMHA apMUPOBKH, 0GeCleynBaoIMe

pamMmerpa HBIX HAr'PY30K Harpy3ok HOPMAJIBHYK 3KCIUIYATALMI0O MIAXTHBIX
NOABPEMOB B 3aJaHHOM DexxUMe
MEXOY APY- | Ha Apycax
c8MH pac- paccTpenos
cTpeJioB
£§=0 + Coiyvaitiel#t xapakTep LlepHoaHYecKue NPOBEPKM COU1OAHAA
apmHpoBKH. [IpodpunakTnueckue ocmor-
pBl
0<£<0,5 + - HapylueHue cTaTUYECKHX NapaMeTPOB Tlepuopuyeckue NpoBEPKH COCTOAHRNA
cHCTeMbI “NONLEMHBIHA COCYN — apMH- apmupoBxH. ITpodunakTHyeCKne OCMOT-
poBKa” (OTKIIOHEHHE [IMPHHBI KOJIEH PpHI.
OT NPOeKTHOM’, YBeJIHYCHHE KHHEMATH- IIpuBeficHHE B COOTBETCTBHE C HOPMATH~
YeCKMX 3230pOB MEXIY KOHTAKTHpYIo- BaM¥ OTMEUYCHHBIX 1apaMETPOR, 3aMeHa
HWHMMH NIOBEPXHOCTAMH NPOBONHUKOB HanpapJIAOLIMX ﬁammaxon, YacTHUHasA
M HallpaBnAOIMX 6alMaKoOB, UX Ype3- 3aMeHa M3HOLICHHRIX NPOBOJHHKOB Ha
MEpPHBIHl H3HOC, HEYHOBIIETBOPHTEIIb- HOBBIE TEX XK€ THNOPAa3MEPOB, PEMOHT
HOE COCTOSIHHE CTBIKOB U Y3JIOB COIps- Y37I0B CONpPAXKEHUSA NPOBOJHUKOB C
JKEHHMA NPOBOSHMKOB C paccTpesiamMm U paccTpenamu
Ap.)
0<£<0,5 + + To e, PacuiaTalsl y3ibl CONPAXeHU To xe. YKpenjieHue MecCT 3afeJIKU pac-
PACCTPesIOB € KPenbio CTBOJI2 H pac- CTPEJNIOB B KPeNb H PEMOHT Y3JIOB COe-
NOPHBIMA KOJBUAMHK, Ype3MepHbIft OMHEHUA PacCTpeJIoB C paclopHBIMH
KOPPO3UMHLIA H3HOC HEKOTOPBIX PAacCT-  KONBIAMH.
pesioB YacTHyHas 32aMeHa paccrpesioB, Haubo-
Tlee CWIBHO NOABEPKEHHBIX KOpPO3UH
0,5 <1 + - JedopmanmoHHO-IPOYHOCTHBIE XapaK- Tonxas 3aMeHa NPpOBOJHHKOB Ha THNO-
TePHCTHKH NPOBONHHMKOB HE COOTBETCT-  pa3Mephl ¢ Gonee BeICOKMMH nedopma-
BYIOT TpeGyeMOMY pesxHMMy IKCIUTya- IHOHHO-TIPOYHOCTHBIMH XapaK TePHCTH-
TallM¥ NONLEMHBIX COCYIOB KaMK
0,5 <t<1 + + To e KaK OTHOCHTEJIBHO POBOAHHUKOB,

TaK U PaccTpESIoB

TMonHasA peKOHCTPYKUMA apMUPOBKH
CTBOJIA C 3aMEHOit BCEX 3/IEMEHTOB Ha
Gonee HaxexXHbIE



locpeMHe TpoJieTa MEXIY CYLIECTBYIOIMMY  pabounMy  1ialipaBA IO MU
yeTpoCTBaMHK

— 3aMEHUTh CKHIIBI PAMHON KOHCTpYKIMH, 00JIafaoliye CpPaBHUTENIbHO
HeGOMBILOR H3rHGHOM XKECTKOCTbI0, HOBOH MOMETbI0 — CKHIAMH KapKaCHOH
KOHCTPYKUHH C MOBbULEHHON H3rHGHOMN KECTKOCTHIO;

6) ycureHMe KOHCTPYKIIMM apMHPOBKH

— 3aMEHMTDb U3HOLIICHHEIE 3JIEMEHThbI ADPMUPOBKH

— 3aMEHHTDb 3KCIUTyaTUpyeMblie PellbCOBbIE POBOOHUKH [1IPOBOAHUKAMHU
foree TsxKeENOro nNpoduis;

~ HaBeCHTb Ha CYLIECTBYIOLIME PACCTPENbHbIE GAJIKH, lieCyIide OIHHAD-
Hble HMUTKH pabouMX NMPOBOOHMKOB, HOOMONHMIENbHBIE (HepaBouue) HUTKH
NPOBOJHMKOB TaKOTO )€ TMIIOpa3Mepa; B KayecTBE AOMOIHHIEIbHbIX [pO-
BOOHMKOB MOTYT GBITh HCIIONB30BaHBI CTAPbIE H3HOIIECHHBIE SBEHbA

— YCTaHOBHTb Ha CNApeHHbIX HMTKAX NPOBOJHMKOB B IIPOMEXYIKaX
MEXZY CYILECTBYIOIMMH sApYyCaMH apMHpPOBKHM CKOObI-CTsikiu. [lpy 1uare
APMHPOBKHM 4 — 6 M MOHTHpOBATh 2 — 3 CKOOBI-CTADKKHM B LpEeIHEH YacTH
IpoyieTa NpoBOAHHMKA Ha paccroammu 1,3 — 1,5 M ogHa ot npyroi. [lpu ware
ApPMUPOBKHY 3 M M MeHee MOHTHpPOBaTb COHY CKOOY-CTSKKY B CepefuHe Hpo-
neTa IpOBOJHHKOB;

— 3aMeHHMTb 3KCIUTyaTHpyeMble OEpSBAHHbIE MPOBOHNKL DEIbCOBBIMU
WIM CTAJIbHBIMH MONBIMH IIPAMOYTONBHOTO CEYEHHH;

— 3aMEHUTb 3KCIUTYaTMpYeMble DEN1bCOBBIE IPOBOJIHMKH CBapHBIMH
TOHKOCTEHHBIMH MOJILIMH NIPAMOYTOJIBHO O CEUEHHS ;

— YCTaHOBUTb B CTBOJIE [OMNOJIHMTENbHBIE CBA3H B ILUIOCKOCTH sipyca
cyuiecTBYIowle KOHCTpyKUMH apMMposku. Ha xpaliHu» (XOpHaibHbIX)
paccTpesniax CBA3M BBHHIOJIHAIOTCA B BMIE PAacloOpOK, KOTOPbI¢ OIJHHM KOHLIOM
3[eNIBIBANOTCA B Kpellb CTBOJIA, a APYTHM IPHUCOEMHAIOTCA K CYLIECTBYIO-
weMy paccrpeny B TpebGyeMoM Mecre. PaccTpennl Mexay CoBOR CKperuisior-
(4 CBA3AMH B BHIe CBOGOJHBIX HaJIOK, a B cliyyae HEOGXOOMMOCTH YCTaHAB-
TMBAKT [ONOJIHUTEIIbHBIE PACIIOPHBIE CBA3M MEXAY KpaWHUMM paccTpenamu
# KpENnbio CTBONIA;

— YCTaHOBMTb H3a OOMHAPHBIX KPAaHHMX HUTKAX TMPOBOJHHUKOB pacrop-
Hble CBSA3H B BHE KOHCOJIEH B ce pefMHe npoiieTa MEXIY CYLEeCTBYIOIIUMA
ApY CAMH.

TexHHYeCKHe pelieHHs, CBA3aHHbIE ¢ KOPEHHOH PEKOHCTPYKIHEH apMu-
POBKH:

a) He mpekpawias paGory NOAbEMHOM YCTAaHOBKH pa3paboTaTs H CMOHTH-
pOBaTh MPHHUMIIMANBHO HOBYI KOHCTDYKIMI0 apMHMPOBKH C YYeTOM BO3-
MOXKHOCTH €€ BO3BEACHUA NP HAIHYMM B CTBOJIE CYIIECTBYIOLMUX METAIIO-
KOHCTPYKIMH;

6) C NMONHOH 0cTaHOBKOW paGoOThI NOABEMHOH YCTAHOBKM I COCYIOB
1pefyemoii rpy30N0TbEMHOCTH U CKOPOCTH OBHXXEHMsA pa3paboraTs U CMOH-
THPOBATb HOBYI0O KOHCTPYKLIHMIO @pMUPOBKH B3aMEH CYLLECTBYOLICH.
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ITPHITOXEHHE 1
Ta6nuna 3
PEKOMEHAYEMBIE MPOOUIIH PACCTPENIOB H NMPOBOJHHKOB
HaunmesioBaung , MOMEHTBI HHEpIHHA MowmenTs: conpotus-| Imomans | JIwHefnaa | Inowans
ceueHue B 0603- TOCT Pa3smepsi, nonepeyHoro ceue- TIEHHSA NOMEPCYROro nonepey- TIOTHOCTh| HAPY KHOH
HaueHHe pa3Me- MM HMA, CM CeueHnA, CM HOT'O q ,xr/m noBepx-
pos npodunsa cevenug F, HOCTH
paccTpenos I I w w cM Ha OOUH
X y X y MeTp
IUTMHBI,
M7 /M
JayTaBpoBas I'OCT 19425~ 24M 4640 276 387 50,2 48,7 36,3 0,92
Banxa 74% 240x110x8,2
g TY 142-427 -
80
\ oM 9500 480 633 73,9 64,0 50,2 1,12
: 300x130x9
36M 15340 518 852 79,7 73,8 57,9 1,26
< XM X 360x130x
d x9,5
[}
/
4
a -
N
h xbxd
CeapHoit xopo6-  Crans yrno- 160x160x1} 2440 2440 30s 30s 65,6 sa.0 .64
yaTeli npoduns  Bas paBHomo-  160x160x11
JouHad no
7 FOCT 8509—  200x200x14 6040 6040 604 604 109,2 85,6 0,80
86 (CTC)QB 200x200x14
1 llx  104-74
< = g
y
8 [
AxBxd
La xbxd
,Ilepesam;un 6pyc 220 x 220 19520 19520 1775,0 1775,0 484 - -
<] =Y
-
Y
-4
o 125x110x12 1052 350 168,3 154,5 50,6 39,5 0,48
Tpy6oi npamoyroms- £OCT 1208 (T 1347 695 1796 1390 460 355 0,51
HBIE M KBA[IPaTHIC 180x80x10 1840 480 204,4 1200 48,0 37,4 0,53
J 180x80x12 2117 540 235,2 1350 56,6 44,1 0,53
A ( ; \ ) 4 TOCT 100x100x8 418 83,6 394 22,9 0,41
1 8639-82%  110x110x9 623 13,3 36.4 28.4 0,45
< X
\ \ 1/
B

AxBxd

Mipumevanue. OGo3HayeHusA B Ta6IMUAX MOTYT He COBNANATh € 0603HaYeHUAMMY, NMPUHATHIMHU B TEKCTe nocobusn.



Haumenonanune, ceuexne u o6oauna-

Ta6bnuuna 4

YeHHEe pa3MepoB npoduna nposog- ToCcT Paamepnr, MM
HHKOB
Penscer TOCT 7173-54* P43
140 x 114 x 30,4
TOCT 7174-15* P50
152 x 132 x 33,0
rOCT 8161-75* P65

P

HxBxS

CeapHoft xopo6uaThit npoduns
Y

AxBx d
La xbxd

Jepepsauuntt Gpyc

AXxB

98

(CT C3B 1667-19)

Crans yriosas pas-
HOMOJIOUHAS
I'OCT 8509-86

180 x 150 x 35,6

160x160x 11
160x160x 11
200 x 200 x 14
200x200x 14

140 x 140
160 x 160
180 x 180
200 x 200

MomenTn MHepLuH MOMEHTHI COIPOTHBIIE- Ninowans
nonepeyHOro ceve- HHA TOMEpPeYHOro ce- Mnomans | Tuneitnan | HAPYXKHOH
HHUSHA, CM 4eHHs, CM noneped- | mioTHOCTH | MOBEPXHOC-
HOTO g, xr/m | THHa OmMH
MET JIH -
I np % I npy ap x Wnp y ceueHMs }1{’:[1
F, cM 2 "’
M M
1489 260 208,3 45,0 57,0 44 65
2011 375 247,0 55,0 66,0 51,67
3548 569 359,0 76,0 82,9 64,64
2440 2440 305 305 65,6 54,0 0,64
6040 6040 604 604 109,2 85,6 0,80
3200 3200 4573 457,3 196,0 - -
5460 5460 682,7 682.,7 256,0 - —
8748 8748 972,0 972,0 324,0 - -
13330 13330 13330 13330 400,0 - -~

99
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IIPHJIOXEHHE 2

TaGnunoa S
TEOMETPHYECKHE, MECTKOCTHBIE H HHEPUMAIBHME XAPAKTEPUCTUKM KNETEH

Teomerpuueckue xa- | Mecricocrs KnetH, Lleurpansansie MoMen-
PAKTCPHCTHKH KIie- xH/m T HHOPUHAR rpyzxeuoi
Ly d OGo3uaveune Macca Tua m Macca ™M KACTR, KT *M
n/n THROpaIMEpS KneTn| nopoxsed rpyxesoft
Kern, Kr m:mll, L i, Il Cre y Cocx I, ly 1,
1 1YKH 1,551 1630 Br-1,0 288 1,28 1,60 48330 47090 4860 5130 840
2610
2 2YKH 1,55~1 2630 BI'-1,0 517 2,57 2,60 1370 13390 29260 29740 1540
2610 232 2,85 27900 28180 1150
3 1YKH 1,91 1900 1231‘ -11 291 1,31 1,60 42740 364500 5870 6390 1190
900
4 1YKH 1,91-2 1960 Br-1, 2,50 1,31 1,19 80520 686800 6460 6920 1250
2900
5 2VKH19-1 2950 Br'-1,1 5,17 2,60 2,57 900 7690 33960 34810 2070
2900 2,36 2,81 32500 33100 1590
6 2YKH 19T -2 3300 Br-1,1 45 2,39 111 1460 12430 27750 28650 2300
2900 2,14 2,36 26070 26700 1820
7 1YKH 2,55-1,2 2750 133{ ~14 2,78 1,32 146 74270 633400 9680 11260 2790
25
8 1YKH 2, 55T'-3 2750 Br-14 1,89 1,32 057 439600 4284000 9680 11260 2790
3625
9 2YKH?2, 55T — 1,2 4000 Br-14 500 2,38 262 1580 15400 35490 38240 4700
3625 2,09 291 32980 34870 3530
10 2YKH 2,55T-3 4000 Br-14 400 2.38 162 3150 30670 35490 38240 4700
3625 2,09 1.9 32980 34870 3530
11 1YKH 3,3I' - 2 2890 Bl - 1,6 2,80 1,31 149 83400 755200 10850 13690 4100
4350
12 1YKH 3,3T - 3 2890 14;;‘56 1,6 1,88 1,31 0,57 472000 4598000 10850 13690 4100
13 2YKH 3,3T-2 5690 BI -1,6 5,22 2,55 267 1740 18060 56080 61950 8600
4350 2,34 2,88 54000 58490 6790
14 2YKH3,3r -3 5690 Bl - 1,6 4,03 2,55 148 4390 47490 56080 61950 8600
4350 2,34 1,69 54000 58490 6790
15 1YKH 3,6T - 1,2 3820 1615‘06 2,5 298 1,33 1,65 98800 962800 15180 19190 7340
16 1YKH 3,6T - 3 3820 2;‘0;)_ 2,5 1,85 1,33 0,52 818500 8852000 15180 19190 7340
17 2YKH 3, 6T - 1,2 6680 BI'-2,5 5,17 2,49 2,68 2540 28800 75260 82680 13730
’ 6300 2,33 2,84 78080 78550 10560
18 2VKH 3, 6T - 3 6680 Br-25 4,07 2,49 1,58 8140 103100 75260 82680 13730
6300 2,33 1,74 73080 78550 10560
19 2YKH 3, 6T - 4 9100 Br-25 5,17 2,50 2,67 2460 28000 84810 93790 17370
6300 2,38 2,79 82770 89800 14190
20 1YKH4,T - 1,2 4690 BI—3,3 3,1 1,47 1,63 120100 1265000 26780 34280 12460
8400
21 1YKH4,T -3 4690 Bl -3,3 1,9 147 043 1195000 1469000 26780 34280 12460
8400
22 1YKH4,T-4 6190 BI -3,3 3,10 148 1,62 190000 2203000 29730 38560 15110
8400
23 2YKH4,T - 1,2 8800 BI - 3,3 535 2,74 2,61 3080 37830 120900 135500 24200
8400 2,52 2,83 116900 127000 17800
24 2VKH4,T -3 8800 Br-3,3 480 2,74 2,06 4910 62240 120900 135500 24200
8400 2,52 2,28 116900 127000 17800
25 2YKH4,T-4 9730 BT -33 535 2,74 261 3630 46710 124900 140300 25880
8400 254 2,81 120900 131800 19470
26 1HB 255 - 3.2 2800 Br-1a4a 248 1,26 122 199300 645700 9440 11020 2810
3625
27 1HB 360 - 6,0 4000 BT -2,§ 2,55 1,31 1,24 427100 1317000 15630 19770 7630
6300
28 2HB 360 - 11,5 7900 Br —2,5§ 4,83 2,60 2,23 8420 25600 79990 88120 15650
6300 2,32 254 75240 81400 12470
29 1HB 400 - 9,0 6000 BI -3,3 2,53 141 1,12 661200 2039000 25370 34300 15090



o1

IIpononxelune Tagn. 5§

Teomerpuaeckue an XecTKoCTp KITETH, Leutpansinie MOMeH-
PAKTEPUCTHKH Kile- xH/m ThiI UBEPIHH IPY>KEeHOMH
N°N° OBo3uauenue Macca THun u Macca TH, M KJIeTH, KT * M
n/u  |Tanopasmepa knetu | OPOXKHEH IPYXEHHO#R
KIIeTH, KU narr:encu, L (2 ll Cnc y Cnc x Ix Iy I N
30 2HB 400 - 15,0 9990 BI -3,3 488 2,70 2,18 7970 24240 123400 139900 27590
9120 2,40 2,48 116300 127900 20590
3 1HB 520 - 15,0 8990 BI - 5.5 2,62 1,65 0,97 1082000 3292000 55050 82470 38200
14500
32 2HB 520 - 15,0 12240 Bl - 5,6 4,96 2,68 2,28 10030 32000 157200 206200 67290
14500 2,25 2,11 139500 172100 66970
33 2KHA 3,6 6020 Bl -2,5 4,52 2,22 2,30 8100 24700 44200 52340 14860
6300 1,69 2,83 32906 39100 11680
34 1KHA 4,0 5990 B -3,3 2,26 1,20 1,06 1303000 3961000 16140 26310 16970
9120
35 2KHA 4,0 7310 BO - 3,3 4,55 2,20 2,35 10100 30700 57780 73680 26150
9120 1,68 2,387 43320 54590 19340
36 1KHA 5,2 8600 BI - 3,3 2,28 1,31 097 2032000 6482000 26940 46570 29990
9120
37 2KHA 5,2 10540 BII - 3,3 4,58 2,27 2,31 16000 52490 75950 103500 42230
9120 1,78 2,80 59100 81970 35420

NMpumeuanus : 1. XapakTepUCTHKH KJTeTedl onpefeneHsl s cnyyas TPaHCIOPTHPOBKH HMH BaroHeTOK, HMeOmMX Gonsuryo
Maccy ¢ rpy3om (M3 psAija 8alOHETOK, BPAMEHAEMEIX VIS HaHHOR KIleTH) .

2. [Ina nByX3TaxKHLIX KNeTed reomerpuyeckue (/ v 1 ) w pHepumanbhpre (I, I, IZ) XapaKTePHCTHKH NPUBEHOCHBI V1A CITy-
¥aep, KOrfa B¢ BaroHETKH € TPYy30M PacCHoONOXeH:! Ha oboux sTanax (qucnmenf) H}Bmla BaTOHETKa C TPy30M Ha HHXKHEM 3Taxe
(3HamMeHaTenms) .

3. Macchl BaroHeToK onpeeneHsl no GopmMysie Moar =k m__,roe k_ — Ko3pdULHEHT Taprl, =~ Macca rpysa.

4. Wcxonmeie maHHLIe IUIS pacdera XapaKTePHCTHKH 11eTe BasTer M3 TexuMecKOR AOKYMEHT: HHCTHTYTa *~JIoHrHDpoOyTriIe-
mam™,
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TIPHJ/IOXEHHE 3

TaGauua 6
TEOMETPHYECKHE, WECTKOCTHBIE ¥ WHEPLMATNIBHBIE XAPAKTEPUCTHKH
MO/IEPHH3HPOBAHHbIX CKHINOB C CEKTOPHbIM 3ATBOPOM M HENOJBHKHbIM JIOTKOM
0O6Go3navenue Macca Macca | Ieomerpuueckue xapax- XKecrkocTs ckuna, | lleHTpamyRrIe MOMEHTHI mu;pmm
THOOPa3Mepa CKHIA rpyxenoro | cknuna®, | TepucTuku cxnna®, M kH/m rpyxeHOro CKMMa, KT - M
(o x 1) cKkuna, Kr
o L 12 ll Cnc Yy cnc x [x Iy Iz
1.CH4-170-1,1 8985 5355 544 298 246 5140 23830 32670 33420 4300
(COY 4.00.000) 3
2.CH4-170- 1,8 11255 5355 544 282 262 5250 24270 35280 36220 5190
(COII 4.00.000)
3.CH $-185-1.1 12220 7600 623 318 305 5700 $3990 63800 64620  731s
(COY 5.00.000)
4. CH 5-185-1.8 15160 7600 623 3,03 320 5790 54480 69880 70960 9060
(COTI 5.00.000)
§.CH7-185-1,1 15600 9000 7,08 337 3,71 6060 58460 97380 98290 8975
(COY 7.00.000)
6. CH 718518 20300 9500 7,08 343 365 5790 54510 100300 101600 11570
(COfl 7.00.000)
(COY 9,5.00.000) 90 3453 3800
8.CH 9,5-185-1,8 26280 10980 811 372 439 7820 69620 151200 152900 14750
(COTI 9,5.00.000)
9. CH11-185-1,1 21470 10470 873 404 469 5870 54960 159600 160800 12410
(COY 11.00.000)
10.CH 11-185-1,8 30000 12000 8,67 397 460 8060 69470 188900 190900 17030
(COII 11.00.000)
1. CH11-223-1,1 21800 1700 7,73 367 4,06 5740 61000 128200 131100 17670
(1C0Y11.00.000)
12. CH 15-223-1,1 27150 12850 8,71 4,17 4,54 5740 79120 182200 185900 21920
(COY 15.00.000)
13. CH 20 ~223-1,1 33300 14000 1023 4,90 533 5740 79140 280400 285100 26690

{COY 20.00.000)



y01

TipomonxeHue T26M. 6

TeoMeTpHUecKHe XapaK- XecTrkocTh cKkUNa, HenrpanbHbie MOMEHTHl MHEPHUU
O6o3HaueHne Macca Macca TEPUCTHKH CKHIA , M wH/m TPY>XCEHOI'O CKHMNA, KI' * M
TUNOpAIMEp: CKUNZ | TPYXKeHoro cxuna®¥,
(no KII) cxuna®, Kr L 12 11 Cl'lc ¥y C'rn: x I Iy L
KT
14. CHM 9,5--185-1,1 21550 12200 8,90 4,05 4,85 4935 4480 247500 248900 14230
(CMY 9,5.00.000)
15. CHM 9,5-185-1,8 29700 14400 890 4,11 |, 475 5565 49420 237700 239600 17160
(CMI11 9,5.00.000)
16. CHM 11-185--1,1 24600 13600 9.50 4,58 4,92 4790 43540 253500 255200 15860
(CMY 11.00.000)
17. CHM 11-185-1,8 32800 14800 9,50 4,33 5,17 5535 49170 299900 302300 20610
(CMI 11.00.000)
18. CHM 11-223-1,1 25000 14900 8,70 4,17 4,53 3390 52360 210200 214000 22620
(1CMY 11.00.000)
19. CHM 11-223--1,8 32000 15400 8,70 4,01 4,69 4670 57470 240400 245300 27400
(1CMI1 11.00.000)
20. CHM 15-223-1,1 30600 16300 9,70 4,60 5,10 4309 53810 308200 312700 27170
(CMY 15.00.000)
21. CHM 20-223-1,1 37600 18400 11,20 5,22 5,98 6440 63270 451400 456800 32400
(CMY 20.00.000)
22. CHM 20-280-1,1 39400 21300 10,70 4,63 6,07 5330 71820 376800 384400 48520
(1CMY 20.00.000)
23. CHM 25-235-1,1 48600 24400 1194 5,70 6,24 16780 125900 660700 668600 41490
(CMY 25.00.000)
24. CHM 25-280-1,1 48900 25800 10,69 5,19 5,50 13040 106400 559800 568500 61470
(1CMY 25.00.000)
25. CHM 35-235-1,1 62000 27400 14,34 7,11 7,23 14480 114400 1113000 1123000 52820
(CMY 35.00.000)
26. CHM 35--280--1,1 60900 27900 12,29 6,07 6,22 14510 114600 812800 824600 76110

(1CMY 35.00.000)

TlapamMeTpb! YTOYHAIOTCA N0 TEXNOKY MEHTALMH B 32BHCHMOCTH OT IIPHUHSTOIO MCIIGJITHCHHA CKHMIIA.



[IPHIIOXEHHE 4

OMPEAENEHUME UHEPUUANBHLIX X FEOMETPHMECKHX XAPAKTEPUCTHK
TPYXEHBIX MOABEMHBIX COCYAOB

1. MOMEHTRI HEEPIHH I'PyXKeHOTo NOABEMHOI0 COCyna Ux' I ]z) OTHOCHTEITLHO
N0 NEeHTPUTLHLIX Oceft X,y " 2 (uHpexch! 1 B pampHefilEM OIY;’CKa!OTcx 1A yOopo-
WEHHKSA 3AMMCH), 3 TAKXE NOJIOXKEHHE ero UEHTPa MacC O , OTHOCHTENBHO pabouux K
IpefoXpPaRHTeTBHAIX HAPABNAKILKA YCTPORCTB (Ix' I2 )’ ompemensioTca cnemMARHbLIM
paceeTOM 0O YKPYIREHHBIM 3JIeMEHTaM COCY[A, €CIH OTCYTCTBYIOT 3TH XapaKTEepPHCTH-
XH B KCAOHMKIX JaHHKIX, B3ATLIX H3 Tabmvm npwit. 2 H 3.

Zy

Cxunpt w, }

2. KoHcrpywuus cxuna pa3sGueaeTcs
Ha CIIEMyIOlIMe OCHOBHBIE 3NIeMEHTHI (pHC.
20) : 1 — pepxHu#t nosic, 2 — HIDKHUA MOsC,
3 — BepTuKanbHele CTORKH pamsl, 4 — Ky- )
30B, 5 — KOXyX (UBUILHHK), 6 — Ipy3,
pacnoNoxeHHBIH B YacTH KYy30Ba C Hoc-
TOAHHEIM TONEpEeYHRIM ceueHueM, 7 — [ —15
TPY3, PpACHONOXEHHRIH B YacTu Ky3oBa
¢ IepeMeHHBIM MONEPEYHLIM CedeHHEM.

Y ONpOKHAMBIX CKHMNIOB M CKHIOB
¢ OTKIOHAIOUMMCH KY30BOM 3J1eMeHT 7
OTCYTCTBYET.

3. HcxopHpie naHHBle ONA pacyera
onpefensaiorcs H3 pabouyux uepTexed CKu- &
na B COOTBCTCTBHM ¢ pacyeTHoH cxemol ‘1
puc. 20.

Macca pepxHero nosca c¢ orpaxpe-
HMEM, CTalHOHApHBIM 30HTOM, OOum=A-
KOH, YKOCHHaMH, 3a2KpelJIeHHbIMM Ha CO-
cyde 2NEMeHTaMHU NOXBECHOTO yCIPOHCTEA,
POIMKOBLIMM HANPABIALMMHE — M, K.

Macca HWKHEro Mnosca C orpaxpge-
HHEM, OGLIMBKOM, 3aKpeNieHHbIMH Ha co-
cyne IEMeHTaMH INOOBECHOro YCTpOHCT- \
B2, PONUKOBBIMH HaNpasnMmOWMAMH — [[

m, , KT. «

Macca BEpTHKANBHLIX CTOEK PaMbI C
COCHMHUHIITSIIBHLIMY  37IEeMEeHTAMHU ¥ HAllpaB- 0 N, x’
AIOIMMH  YCTPOACTBAMH CKOJIBXEHHA -~ =&
m_, Kr. Y1

Macca Ky3oBa C 3aTBopom — m 4 KI

Macca KoKYXa — Mg, KT. f

Maccarpysa —m__, KI.

Macca I‘py;KEHOII‘g cKuna (rnposep- c
Ka) — " g X, X!

= + + +m, +
m ml m2 m3 4 1

hy

-
i ==
/
27

At

hg

7
7
Ve

A

lz

fiz
Ze

G777

wif S

p—

|
|

+m + m_, KL =T
s (154) Vg

Puc. 20. PacueTHast CXeMa ONpeReNeHHa reomer-
PHYECKMX. H HHEPIMANLHBIX XAPAKTEPHCTHK Ipy-
WEHOTO CKHIIA
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PacCTOAIHME 1O BEpPTUKANM MEXIY HMNHHMH H BePXHUMH KECTKHMH paGoumu
MM BPEIOXPAHHTENILHBIMH HANPAaBIIAIOLMMY yCTpoCTBaMH — L, M.

PaccTosiHHE 1O BEPTHKANH OT OCHOBAHMA CKHMNZ [0 CEPEMMHBI HHXKHETO Hampas-
TBUIOILUETO YCTPOACTRA CKOMbKEHHS — Iy, M.

PaccTosiHMe NO BEpPTHKAN OT OCHOBAHMA CKHNA O HIOKHe# TOYKM Ky3oBa (THH-
ma) -1 4 M-

BrICOTa BEpXHEro NOACa CKUNA, paBHast BHICOTE ero Hecymux 6anox, — A M

BrIco7a HMOKHETO MOSACa CKMNA, pABHAS BLICOTE ero Hecyumx 6amok, — h g0 M

Jn¥Ha BEPTHKANBHRIX CTOCK Pambl ~ ha’ M.

BrlcoTa Ky30Ba — A, , M

BrlcoTa KOxyXa — f"s’ M.

Bricota Tpy3a, paclionokeHHOro B YaCTHM KY30Ba, ¢ NOCTOAHMBIM CedeHHem (OT
BepXHefl rpaHHIILE I'PY32a MO BepXHelt TOUKH OHMUIA CKMOa) — h_, M.

BeicoTa rpy3a, pacmojIOEHHOIO B YaCTH KY30Ba, C MEPEMEHHBIM MONEPEUuHBIM
cevueHHeM (paccTosiHHe No BepPTMKAIM Me)XXIOy BepxHeid H HibkHeft KPOMKAMH HHHIA
CKHIIA) —~ h7, M.

BricoTa rpysa miA ONPOKHOHEIX CKHNOB M CKHNOB ¢ OTKIIOHAIOIMMCA KY30BOM ~
h . =h 6 +h .M.

B IlkpuHa Ky3opa B nnaHe — M, M.

JmiHa Ky3oBa B nnake — N, M.

JimaHa BepxHero mosica 8 IIaHe — N1 s M.

JmHa HEKHEro nofAca B anane — N, m.

4. TlonoxeHHe UEHTPa MAcC T'PYXEHOrO CKHNA N0 BEPTHKANM OTHOCHTENBHO €ro
pabouMX MM NpeNoXpaHHTENBHEIX HANPARAOLMX yCTPOHCTB.

Maccel 3l1eMeHTOB 6 1 7:

hg
m =m , KT, (155)
6 rp h6 + 0,5k "
m, = mrp ~ mg, KT, (156)

JIns ONPOKMAHBIX CKHMNOB ¥ CKHINOB C OTKJIOHAIOLMMCH Ky30BOM:

m, = mrp’ Kry m, =0, KI.

[IpousBenenus mMace INeMEHTOB CKHNZ Ha KOOPHMHATHI HX LIEHTPOB MAcC IO BEpTH-
KaJyihHO#t ocH : \

A: =m, (hs - 0,5h ‘), KI - M}
A= 0.5m,h,,
A3 =0,5m3h3, KL * M;

A4 =m4(14+0,5h4),1<r-u; S (157

As =ms (I4 + h4 +0,5h5), KI' - M;

Ac =m, (I4 +h7 +0’5h6)’ KT - M;

A =m, (I4 + 0,67h7) , KT - M.

KT - M;

? /
Jnsa onpoKMOHBIX CKHNOB H CKUNOB C OTKJIOHAOIMMCA KY30BOM
h_ +h
A = { -f'—-6 ! ),xr*m. A_=0,kr-m (158)
6 mrp A 3 , . ’ , g

KoopaunaTa neHTpa Mace rpyXeHoro cKyna 1o BEPTHKAILHOR OCH:
A1+A2+A3+A4+A5+A6 t o4,

ZC= p , M. (159)




Paccrosnre OT TOPH3OHTANILHONR NIIOCK(CTH, NPOXOHALLEH Yepe3 HEHTP Macc rpyxe-
HOro CKHNa, N0 HHXHHX M BEPXHHX XeCTKHX pabounx WM npeaoxpaHuTeNbHbIX Hanpas-
NMOUIMX Y CTpOHCTB :

I = -1 ;

25 Zcm Iy m (160)

= L — 1’2, M.

5. LleHTpansHble MOMEHTEI HHEPLIMH I'PY KEHOI'O CKHNA,
Paccroanmua no BEePTHUKAIN OT LIEHTPa MacCC IPYXEHOI'O CKUII 10 UEHTPOB Macc €ro
YIeMEHTOB :

A,
! P
z; —|-mi— —zcl, M §G=12...,7 (161)

LlenTpanbHble MOMEHThLI KHEPUHH 3J1eMEHTOB CKUMIa,
BepxHuit nosic:

I, =m [0,083(h} + M) + 2] kr- w2
1

I =m [0,083(8 + N*) +Z2], xr-m?; (162)
¥, 1 1 1 1

I, =0,083m M2 +N?%), xr-m2,
1 1
Hiokuuit nodc:

1

Ix2 =m, [0,083(h§ + M%) +z§],xr M

. 2 2 2 L2, (163

1y, =m, (0,083 03 4N + 23], ke )
— 2 2 2

172 0,083m2 e+ Nz)’ KT - M°.

¥

BepTHKaANBHEIE CTORKH PaMEI:

I, =m, (o,osshg +0,25M2 + zg), Kr - M2

3
- 2 2 2.

1y3 m, (0,083h2+ Z2), xr-m?; (164)
123 =0,25m3M2, Kr - M2,

Ky3og: a 2 h

Ky (M +N) +Mh, 3Nk, +3MN + M*) + M3N 1

I. =m + 22 xrom?;
X, 4 12[Nh4*M(N+ h4)] 4& Kr«mM°;

3 3

h4(M+ N) +N (M+h4) +3M1Vh4 N+ h4) ) ) (165)

] =, + Z ,K["M;>
12{Nh4+M(N +h4)]

MM, (M + N) + M3 (N+h,) + N M+ hy)

I =
z, 12[Mn, + M (V+h,)]
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Koxyx:
h: O +N) +Mh, 3Nk, + 3MN +M?) + PN W

L =nm + 223 kr-M?;
xS 12{Nn, + MWV + k)] 5
R+ N+ N (M+h) +3MNh_(N+h)

I =m S : : 4 720 ko m?ii166)
Vs 5 12Nk + MWV + 1)) 5

f 3MNh (M + N) M2 W Hh) +N° M +h)
I, =m5 A KT - M2.

s l 12V + MV + )] Y,

I'py3, paciionoKeHHyIH B YaCTH KY30Ba C IIOCTOAHHBLIM NONEPEYHbIM CEHEHHEM

-— 2 2 2 R 2%
Ix‘5 = m6[0,083(M + )+ 26], KT M°;
- 2 2 2 2
1y6 =m, [0,083(¥* + he + Z7], xrom'; (167)
I =0,083m (M?+ N?), xr M.
16 6
Tpy3s, pacnonoXeH b B YaCTH KY30B2 ¢ [IEPeMEHHBIM NoNe peylEiM CCUCHHE M

= 2 2 4 72 L2,
Ix7 = m, (0,083M2 +0,056h , +Z3), KT - M";
I, =m, (0,083N" +0,056k7 + z2), xrom?; (168)
7

I =0,083m, (M2 + N?), xr-m>.
2,7 7

MOMEHTHI KHEPUAU IPYIKEHOTQ CKHMA:
OTHOCHTENLHO OCH oxl
=1 +I +I +I +I_+I +1I_ ,xr-m%
X xl x2 x3 x4 xs 16 x,,

OTHOCHTENEHO OCK OF, (169)

Iy‘—‘I +1, +1I +1 +Iy+! +Iy,KP'M2;

Yo Yy vy ¥, s Yo V1

OTHOCHTENILHO OCH 02,
2
L=r +1 +I +1I +I +[,+] ,Kkr M.
2
A zl 24 23 z4 ZS 6 Z,,

Kaeru

6. KOoHCTpYKIMA KNeTH Pa3GuBaeTcsA Ha CieAylonme dMemeHTh (puc. 21): 1 — pa-
TOHETKA ¢ IPY30M HMIXKHEro 3Taxa, 2 — CTONOPhI HHXKHETO 3Taxa, 3 — JIOBHTENN, 4 —
6anKa NOABECHOTO YCTPOHCTB2 MMM KDRIIIA CTAMOHAPHOTO 30HTa, 5 — )KECTKHe CTOHKH
NOOBECHOTO yCTPOACTBA Wil CTA{MOHAPHOIr'c 30HTAa, 6 — BAroHETKa ¢ rpy30M BepXHero
3ra%a, 7 — CTONOphI BEPXHET0 3Taxd, 8 — METAJNIOKOHCTPYKUHUA KIIETH.

B opHOITaXHOR KJIETH OTCYTCTBYIOT 3NI€MEHTH! 6 K 7; B KIETH I MHOrOKaHat-
HoOro noansema Ges craMOHapHOro 30HTA OTCYTCTBYIOT MIEMEHTH 4 M 5; B OBYyX3TaxHOH
KJISTH, MPEAHA3HIYEHHOR IA TPaHCNOPTHPOBKHM ONHOR BAaroHeTKH, OTCYTCTBYET 3jle-
MEHT 6.
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Puc. 21. Pacuernas cxema ompeeneHHs FeOMEeTPHIECKHX H HHEPUHRAIBHEIX XapaKTepHc-
THK Fpy®eHOR KIeTH



B cnyuae BO3MOXHOIO HCNOJB30BAHAA A TPAHCIOPTUPOBAHAHA TPYy3a PA3NMUYHBIX
THIIOB BATOHETOK PacyeT reOMETPHYECKHX M MHEPIMANBHEIX XapaKTePHCTHK KIIeTH Ipo-
BOJMTCA AJ1 BaroHeTok Gonbluel rpy3onomneMHOCTH.

7. WcxonHuie JaHHRIE ONA pacyera oONpedenmoTcIu3 paloumx ueprexeft KIeTH B
COOTBETCTBHM C pacyeTHoi cxemoit (cm. puc. 21).

Macca BaroHeTKH C T'py30M ~ m, =mg, KT

Macca CTONOPOB OFHOIO ITAKA — m, =m.,, KI.

Macca moBuTeNA — m,, KT.

Macca Ganku nogsecHoro yCTpoitcrBa ¢ 30HTOM H MEMEHTAMH KpeIUICHHA mpHilen-
HOFO ycrpoficTBa An1 KyeTeH 0AHOKAHATHOrO NOXbeMa HITM Macca KPHIIIM CTallHOHapHO-
TO 30HTa I KJeTeld MHOTOKaHATHOI'O NNoakeMa — m 4 KT

Macca cToeK NOOBECHOTO YCTPOHCTBA [JiA KNE€TeH OJHOKaHATHOrO NMONbEeMa HNH
Macca CTOEK CTalMOHAPHOIO 30HTa i KJleTel MHOTOKAaHATHOrO NMOZBEMa — M g K.

Macca MeTalnJIOKOHCTPY KUMHM KIIeTH —

m,=m, — (m2 + m, +m, +m, +m7), KT,
rme m, — macca NOPOXHEH KNeTH, KT,

Paccrosinne NO BepTHKaNH MEXAY BEPXHMMH H HIDKHHMH JKECTKHMH paGouumH
HITH NPeROXPaHHTENBHEIMH HanpaBNAIoIMMY yCTpoficTBaMH — L, M.

PaccrosHue OT OCHOBaHMA KIIETH [0 I'OJIOBOK PeIhCOB HM)KHETO NoAca — I’; M

PaccTosiHME OT OCHOBAHHA KJIETH [I0 OCHOBAHHA CpedHero nogca — ¥ m '

Paccroasue oT OCHOBaHHA Cpe[iHETo Mosica 0 'OJIOBOK PeNibcoB, PAaclONokKeHHbIX
Ha HeM, — [, M

PaccrosiHue oT BEPXHEro Nosca Jo nopurensa — ! , M

PaccTrostHue OT OCHOBAHMA KJIETH IO CepemMHBI lmxmero )ecTKoro pabovero win
NpPeflOXPaHMTENLHOTO HAMpasnsgiomero YCTpo#icTBa -l

BbicoTa BaroHeTKy - hl M.

BricoTa HHXHeEro nosca — hz’

BricoTa nopurens — b, M.

BeicoTa 6anku NOABECHOI'0 yCTPONCTBA WIM TOMIMHA KPhLILM CTallHOHAPHOTO 30H-
Ta—h, M.

BEICOTa CTOEK NMOABECHOT0 YCTPONCTBA MiTH CTaLHOHAPHOTO 30HTa ~h 5 M

BricoTa cpensero nosica ~ h oM

BricoTa KiteTH (MUIMH2 BEPTHKANTLHEIX CTOEK) — hs, M.

Ibmua xneTy B Itade — M, M.

llnprHa KneTH B IiaHe — N, M.

Jlimua BaroHeTkn — M, M.

IupuHa BaroHeTKH — , M.

laGapuTHEIH pa3mep JIOBUTEIIA B HalipaBJIEeHHH NPOAONLHOH OCH KJIeTH — M3, M.

Pa3mep NTOBMTENA B HANPaBJIEHHH, NEPNEHOUKYIAPHOM NPONONBHOM! OCH KIIeTH, —
N ., ™M,

Pazmep GankH NOOBECHOrO YCTPOMCTBA MIM KPpBHILHM CTRUHOHAPDHOTO 3OHTA B
HaIpasJIeHUH NpoA0MBHON OCH KIIeTH, — M4 , M.

TaGapuTHEi# pa3Mep Gaikn NOABECHOro YCTPOKCTBA MM K PHILIH CTaltHOHAPHOTO 30H:
Ta B HanpapNeHUH, NEPIEHOKKYIPHOM APOJOIILHON OCH KIIETH, — N4, M. .

PaccrosiHMe MEXOY OCAMM CTOSK NONBECHOro YCTPORCTBA WM CTalMOHAPHOTO
10HTA B CPEIHEM HX CEYeHHH B HANPaBJICHHH NPOICNIEHOA OCH KIIETH — M M.

PaccTosanmne MeXIy OCAMHM CTOEK [I0IBECHOro YCTpoHCTBa WIH cramlouapnoro
30HTA B CpeHEM HX CCYEHMM B HANpaBICHHHW, NEPNEHAUKYJIAPHOM NPOAONBHON OCH
KJIeTH, — N M.

T nor.usecnmx yCTpoHCTB ¢ mByMA croiikaMu N =0.

8. Tlonoxenne HEHTPA MACC I'PYXKEHOR KIIETH 10 BEPTHKAIH OTHOCHTEITBHO €€ KeCT-
KHX paboynx HAH DpeROXPAHUTENTBHEIX HANPaBIIAIOLMX YCTPOHCTR.

Macca xneTH ¢ Ipy3om:

m= + + +
motmtmotm+motm o+ m +om, K. 170)
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[IpousBefieHye MACC INEMEHTOR KIIETH Ha KOODIMHATHL MX USHTPOB MAcc O BepTd-
KanbHoOH ocu: w

A1 = ml(I1 +0,57h l), KT - M;

A, =05mh

2 )lps KT M5

Ay =m, (h8 + I4 +0,5h3), KP* M;

A, =m, (b +h +0,5h,), xr-m; r (171)

As =m, (h8 +0,5h5), KT - M;

A =m (l;' + 13+0,57hl),1<r-m;

6
A, =m (I;‘ +0,5h), xr - M;
A8 =0’5msha’ KI* M. J

Kooprunara LeHTPa MacC IpyskeHOR! K/IETH N0 BEPTHKANLHOH OCH:
+A_+A_+
A1 A2 A3 A4+A5+A6 +A7+A8

zZ.= - ) (172)

PacCTosHMA OT I'OPH3OHTAIBHOA TUTOCKOCTH, IPOXOAALIEH uepes UEHTP MAacc rpy-
KEHOM KIIETH, IO HHXKHHMX M BEPXHHX XECTKHX pabounX WIM NpeOXpaHUTENBHBIX Hall-
PABJIAIOUX YCTPOHCTB

I = -1 H

=L lom

— (173)
l1 =[ - 12, M.

L{eHTpansHbIE MOMEHTBI MHEPLMY I'PYXEHOH KITETH.

PaccrosHms no BEPTHKAIM OT HEHTPa MAacc IPyXeHoH KierH IO UEHTPOB Macc ee
MCMEHTOB

zi=|—fn1'i—--zc|, MG =12.., 8). 174)
LleHTpansHbie MOMEHTRI HHEPIHH 3/IEMEHTOB KIIETH.

BaroHerka, pacnosioXkeHHAad B HHKHEM 3Taxe KIIETH:

le = m_ [0,054N] +0,059h3 +23], xr- M}

Iyl =m_ [0,065M3 +0,07h% + 23], xer - m*; (175)
I, = 0069m, W2+ M3), xr- M2,

CTonoprl HYXKHEro 3Ta)a KIIeTH:
2
I, =m, [0.083V* +h2) +Z3],xr-M*;
I, =m, (0,083 + 12) +22], kr-u?; (176)
2
I, =0,083m (V? + M?), kr-m>.
z2 2
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JloBuTENs:

2 2 2,

Ix3 =m, [0,083(N§ + k) + Z3), o w

— 2 2 2 M2

L, =m, fo.083 043 +13) + Z3] xr M7
= 2 2 a2
Iz3 = 0,083m3(N3+ Ma)’ KL« M".

Banka noaBecHOro yCTpoHCTBa WM KpEIllla CTA{HOHAPHOI'O 30HTa :

— 2

IXA =m, [0,083 (N:+ M) +z§], KT M2
— 2 2 2 2,

]y4 =m, [0,083(M4 +h 4 24], Kr*M°;
—_ 2 2 2

124 =0,083m, (V2 + M2), xr .M,

CTOHKH OIBECHOTO yCTPOACTBA MIIH CTAUMOHAPHOr'O 30HTa

— 2 2 2 L2,

Ixs mg (0,251\/'5 +0,083hS + Zs)’ Kr-M°;
- 2 2 2 o2,

Iys m, (0,25M5 +0,083h5 + Zs)’ KT - M°;
. 2 2 2

Izs —-O,ZSmS(N5+M5), KT * M°. )

Barone'rxa, pacnojyicxKeHHas B BepXHeM 3Taxe:
= 2 2 2 2,

I"a m, 0,054V +0,059K7 + 22), xr - M*;

I, =m (o,osst + 0,07hf + zg), KT« M%;

Vg
Iz =Iz , Kr- M2,
6 1

Cronoprl BepXHEro 3raxa KJeTH:

2 2 2 2,
Ix7 = m, [0,083 W* + r)) +Z]], xr-m;
er7 =m, [0,083(% + hd) + Z3], xrow?; X
- a2
127 —Izz, KT M".
MeTaUIOKOHCTPY KIS KIIETH! N
2 2 2.
Ixs =m [0,083 WV + )" + z3], xrom*;
2 (3N +h )1
I=m[M+ 88«n-zg],m-mz,
Yg 812 12V + hy)
M?*  N*@W+3h) ,
I, =m_| + , KI*M°,
Zg 8" 12 120V + k) )

a7

(178)

(179)

(180)

(181)

(182)



MoMeHThI HHEepLMH IpyKEHOH KIETU:
OTHOCHTE/ILHO OCH OX, \

= + + +7 + + M7
IL=1I +I +I Ix Ix x I Ix , KT*M";

T T T N T S T

OTHOCHTEIIBHO OCH oyl

=7 + +1 +1 +1 +1I + +1 , _z,&
L, b, T, L, T, D, Ve 2 vy M (183)
OTHOCHUTEJIBHO OCH 0Z 1

2

Iz =Iz +Iz +IZ +Iz +IZ +1T, +Iz 'l’Iz,Kr‘M.

1 2 3 4 5 “6 7 8 J
[lodsemHbie cocyobt ¢ QUA2OHAALHBIM pacnonoxenuem NPOBOOHUKOE,
10. LlenTpaneHele MOMEHTHI HHEPIHH |, Iy I, onpepensiorcs no hopmynam:
=1 sin@ + I ©s%6, xr-m?%;
1 Y1
I. =1 sin®0 + I_ cos’0, xr-m?; (184)
Y b x
= 2
IZ - z y KI* M,
1
me I, I. u ], — MOMEHTHI HHePLMH IPYKEHOTO NOTBEMHOTO COCYIA OTHOCHTE b=

Y 1
HO €ro rRaBHEIX LEHTPAIBHLIX OCER X, y, 2, OMpEMENAINTCA PACUECTOM N0 (HOpMYINaM

(169) u (183) mu6o npHHUMaOTCH W3 npUNOoKeHuH 2 ¥ 3, kr - M”; O — yron mexay no-
60oBORt IJIOCKOCTBIO: CHCTEMBI 20y (TOPH3OHTALHOR OMarOHANLIO COCyfa, Jiexamiei B
NNOCKOCTH NPOBOMHHUKOB) M NPOJONLHON OCRIO paccTpena (cm. puc. I), rpanyc.

HIPHJIOXEHHE 5

ONMPEAENEHHE XECTKOCTHBIX XAPAKTEPHCTHK
NOXBEMHMX COCYAOB

1. Jlo6oBas C,cy H OokoBag Cnc x YKECTKOCTH NOXBLEMHOIO COCYA ONpefeisioT-
¢ CNeHMANBHBIM PacycTOM, €CNIM 3TH XapPaKTEPHCTHKH OTCYTCTBYKT B MCXOAHBIX OAH-
HEIX, B3ATHIX W3 TaGmuy npwr. 2 u 3.

Cxunwn
(cM. puc. 1, B; 20)

2. CxHnbl paMHOR KOHCTPYKLHMH.
Jlo6oBast ¥ GokoBas xecTkoctH (H/M)

T20ET T20ET
pcx pcy
C =, = —, (185)
ne ne x
Y L3 L3
rae I COOTBETCTBEHHO N1060E ot 1 GoKOBOY MOMEHTHI HHEPUMH Nonepey-

Horo ce!lemm B%p‘liuxamoﬁ CTOMKH paMb! CKHNAa OTHOCHTENBEHO LEHTPATLHBIX Qceit no-
NepevYHOro CeYeHHs, COOTBETCTBEHHO NAPANNIENBHBIX OCAM X M ) CHCIeMR, M ; L —
PacCTOAHKE NO BEPTHKANH MeXIy HHKHUMH H BePXHMMM XECTKHMHM paGounmu MM
NpefOXpaHNTENBHEIMH HaNpaBASIOIMMH yCTPOHCTBAMH CKHN2, paBHOE (1 +I ), M;
E — MoRyns ynpyroctd MaTepHana pambi ckuma, H/m®.
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3. Cxunbl KapKacCHOt KOHCTPYKIMH.
Jlo6oBas xecTKOCTDL

48E7 @, +d)

pex,
Cncy = t’d X
11 2
1 H
X 3 , (186)
dllpc xxlz 48E1pcx; «, +d2) 5 M
1 d ¥ 3+ 3 3%
2[pcx 1 Pd
BokoBas XecTKoCTh
IZIE’IWy1 (dl + dz)
Cocx = & x
! 1 d2
1 H
X 3 , , (187)
* 12E1 @ +d) M
dx’pcyllz pey, 1 2
1+ 3 + -3 6
ar_ . 1* * 4 X
2 pey, 1 1 T2
roe I T — no6GoBble MOMEHTRI HHEPUMH NIONEPEYHOrO CEMEHHS OTPE3KOB Bep-
pex,* Tpex,

TUKATBHBIX CTOEK PaMBl CKHNa (OTHOCHTENLHO LEHTpansHOM OCH NONepeyHoro CeYeHHs,
NapajyeNLHO OCH X CHCTEMBI), PACNOJIOKEHHBIX MEXAY Ky30BOM ¥ COOTBETCTBEHHO

HuKHeHt B BepXxueft Ganxamu paMbl, M ; [ pey, Ip ey, — GoxOBHIE MOMEHTbI HHEPLIMH

nonepewHoro ceyeHHs OTPE3KOB nepmxanmux CTOeK pamu CKHna (OTHOCHTENLHO UEHT-
panbHOfl OCH MONEPEUHOro CEeueHMs, NapannensHolk ocH Y CHCTeMBI) , pacnonmxeunux
MeXIY KYy30BOM M COOTBETCTBEHHO HMIKHeH U BepxHelt GaJikaMH PaMbl, M ; 11" *
PACCTOSIHUA MO BEPTHKAIM MexAy Ky30BOM H COOTBETCTBEHHO HIDKHER M Bepxuen
Gankamu pamel (cM. puc. 20), onpegensaemsle no gopmynam

* — . ® =y —] —p — .
ll I4+h7 h2, ™; 12 h3 I4 h4 hl, M; (188)

d d — PACCTOSHMA NO BEPTHKAJIH OT LIEHTPAa MACC I'PY>KEHOI'0 CKHNA COOTBETCTBEHHO
no Hmeﬁ H BepxHeft 6anok (cM. puc. 20), paccuMTaHHEBIE N0 HOPMYTIamM

d1=zc_hz’ M; d2=h3""hl—Zc,M; (189)
8 , 98

ky Qxx~ nonamnaoc-m Ky30Ba COOTBETCTBEHHO B 71060BOM M GOKOBOM Hanpasie-

HMSX, paBHas 2,5 - 10”7 m/H.

Ecnu B HiDkHe#t HutH pepxHeff YacTH CKMNA BePTHKAIEHBIE CTORKM PaMbl CBS3aHbI
MexX1y co6o#l 371eMEHTaMH KOHCTPYKUMH 3aTBOPA, CMOTPOBON IUTOMIANIKH WIH KOXYXa,
3Havenus senmuumu /* u I* cnenyer ymHoxnTh Ha Koagduiment 0,8.

4. 3HaueHHs nolﬁo ﬁ n GokoBo# C )xecrxoc'reﬂ CKHNA ¢ [BYXCTOPOH-
HHMH GOKOBBIMH npoaommxamﬁ’ MEHAIOTCH npyr c npymm MECTamMH IIPH ONHOCTOPOH-
HEeM pacnosIoXeHuH NPOBONHKKOB.
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h 2
A \
N
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\L\

g 10 20 30 407 ry o /g 20 3o €7 ry

Prc. 22. Tpadux nsmenenun xordpbuunenton v, u V, B 3aBHCHMOCTH OT MAPAMETPOB
r, BT,
Kaeru
(cm. puc. 1, B; 21)

3. JJoGopasg u 60K0BaA XECTKOCTD:
JUIA OIHO3TAXHBIX KIleTeH

c N 340EIchmc H . _ 340EIcTy m_ H 50
ncy L4qc’r PR | o 4 quc'r o
AN IBYXITaXCHBIX KIeTel
P 4
c _ 11V2EICT x ™M H c N IIVZEICT ymc H o
ncy 4 ’ " Cmex T 4 i :
y L q.q M L /- M
U1 TPEXITAWKHBIX KIeTel
4 4
SSVSEICTme H _ SSVSEICT_LmC H
Cney = 4 : b Chex ™ ” , s (192)
L q., M L7q M

roe m, — macca NOPOXHER KIIETH, KT

I orx " ycpenHeHHbIH 1000BO# MOMEHT WHEpUMH nONepPetHbIX ceueHHit CTOeK Kie-
TH (OTHOCHTeNIBHO OCeH, NapannesnkHblXx OCH X CHCTeMBL), M ;

I oty = ycpenHeHHbIH 60x0oBOH MOMEHT MHEPUHMH uonege&mux CeyeHHMHN CTOeK Kie-
™ (OTHOCHTENERHO OCEH, NAPATIENBHbIX OCH Y CUCTEMBI), M ;

9.y — YCPEnHeHHast NKHeHHas IIOTHOCTD CTOEK KIIETH, KT/M;

V,, V., — xoxpdHilMeHTE, onpeaenseMsle no rpapukam (puc 22) B 3aBHCUMOCTH

2 t]
or 3nadeniin napamerpa ’ :

m m
= S - D = —c
1= 033 T8 1y = 028 (T = ®)

— COOTBETCTBEHHO [ OBYX- ¥ TPEXITaxKHOH KyeTeir.

6. 3Hayenus noSomoit Cnc H GokoBo#t Cnc x KECTKOCTEA KIICTH C IBYXCTOPOH-
HUMH GOKOBLIMM MPOBOJHHKAMYU MEHAKITCH ApPYT C IpyroM MECTaMM B cilydYae JBYyX-
CTOPOHHEr0 M OJHOCTOPOHHEro y1060BOro pacnolsioxeHus NPOBONHMKOB (cM. pHc. 1,
B, 6, ).
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ITooremubie cocyont
€ OUG2OKRANBHBIM PACNOAONERUEM NDOBOOKUKOE
(cm. puc. 1, 1)

7. JloGoBhie H GOKOBELIE KECTKOCTH NOIHEMHEIX COCYHOB ONpeneNndnTea no ¢op-
mynam (185) — (187) m (190) — (192). Ipu 3ToM 3Havenus 0GoBBIX H GOKOBHX
MOMEHTOB MHEpUMM MONePeYHBIX CEYEHHH BEPTHKANBHBIX CTOEK pPaMbl CKHIA H KIIETH,
BAOIME B yKa3aHHble GOpPMYJIEl, HaxXOOATCH MO COOTBETCTBYIOLUMM BEIpaKEHHAM:

=7 2 rL20. =7 2
Ipcx Ipcxoose+1pcysm9, Ipcy Ipcycosﬂ+
[ . 4
+ Ipcxsmzo, M (193)
= 1 2 1 20, - ! 2
Iy =1y pcos®0+ Icrysme, Icry‘ Ic,rycose+
+ Ic',rxsinze, m?; (194)
roe T ! » r — COOTBETCTBEHHO J1060BO# H GoxOBOH MOMEHTHI HHEPLMH NoNepey-

Horo qempggpmxa.nwux CTOEK PaMpl CKHIA OTHOCUTENLHO I'TIaBHEIX LIEHTPANTBHEIX
oceft COTMACHO, 1. 2; )
I — COOTBETCTBEHHO N10GOBOH K GOKOBOR MOMEHTHI MHEPIMH Nonepey-

t]
HOrO cetfemﬂé%pmxanmux CTOGK KJIETH OTHOCHTENBHO ITIABHBIX LIEHTPANIBHLIX ocCe#
COTTACHO peKOMeHIalMAM I1. §;
0 — yron mexpy J1060BOM NIOCKOCTHIO CHCTEMBI 2O {ropusonransHolt muaro-
HaJIBI0 COCYHa, NeXauleft B IUIOCKOCTH NpOBOAHMKOB) M IIPOHNOJNEHOM OCBIO paccTpelna
(cM. prc. 1), rparyec.

HOPHITIOXEHHE 6
ONMPEJAENEHUE KOPHEH KYBUYECKOI'O YPABHEHMS

Kophu KyOuuecKoro ypasHeHus (pl 0., p.)
L] 29 3

p3+A2p2 +A,p +A, =0

ONpPEeNensoTea NO NICAYIOINM Q)opmynam; (195)
npH
3
24; 9A1A2+ 27A0<0 (196)
1
N T ¥y
Py == 3 A, AT (60° ) (197)
1 . )
p, = -3—,12 + 4% cos T' (198)
= 1 4% 14
ps_. 3 ,42 A" cos(60° + -;——); (199)
mpr 243 — 94,4, + 214, >, (200)
..______1 - A __A*cos -—L
Py =T34, 3 (201)
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-—___:_l___A +A* 600—._¢~._
p2— 3 2 COS( 3 )1

-t A, + A% cos (60° +
p3 3 2 ),

3
roe
A* = ~2—\/|3A — 42
3 1 2
3
245 -94 A, + 214
234, —ADVI34, — A7]

@ = arccos |

IIPHJIOXXEHHE 7

202)

(203)

(204)

L. (205)

IPHMEP PACYETA APMHPOBKH CKHIIOBOIO MOBEMA
IPM BOKOBOM [BYXCTOPOHHEM PACMOJIOKEHHHM MPOBOJAHHKOB

OTHOCHTEJIbHO COCYIA

Hcexopsbie nannble Ans paciera

1. IlapaMerpsl noameMa: THN NOALEMa — CKHNOBOH; Macca HOPOXHETo CKHUNa
(c yueromM Macc nOmBECHHIX YCTPOACIB M CrauMOHapHoro 3oHra) — m . = 25400 kr;

macca rpyxeHoro ckuma — m = 48500 kr;

MaxKcHMasibHad TaXOr'paMHast CKOPOCTh

IBMKEHUA IPYxeHoro ckuna — ¥ =14 m/c; BpicoTa nogsema ~ & a =800 m.

2. KOHCTpyKTHBHBIE Napamerpbl CTBoNa. MaTepuan M KOHCYPYKUMA Kpenu —
Kpensk H3 MOHONMTHOro GeTOHa C 3apeNnKoit nyHok GetoHom B25.

3. KoHCTpYKTHBHBIE napameTpsl apMHpOBKH. [IpoexTHas cXema Apyca apmH-
POBKHM C yKazaHMeM OCHOBHBIX pa3MepOB HO OCAM ieMeHToB, M (puc, 23). Tun
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Puc. 23. Mpoexman cXeMa APyca apMHPOBKY
HBIX Pa3MEPOB 1O OCAM JIIEMEHTOB

CKMIIOBOTO CTBOJIA C YKA3AHHEM QCHOB-

117



paccTpenoB — CBapHo# KopoGuathilt mpodHis M3 yITOBOR CTanH. THN RPOBOAHUKOB -
cBapHoit kopoGuaThI#t NPOdHITL K3 YTIOBOH CTanH.

4., KOHCTPYKTHBHEIE NapaMeTPhl MOQLEMHEIX COCYIOB. Tun nogbemuoro cocyna -
CKHN KapKacHOH KOHCTPYKIMY eMKOCTHO 25 M. O61mil BHI H OCHOBHBIE y3ITIbI CKHNA
NoKa3aHk Ha puc. 20.

MoOMEHTEI HHEpPUMH IPYKEeHOro CKuna I,, I, I , OTHOCHTEJIBHO COOTBETCTBYK-
UUX UCHTPANBHLIX OCRR X , ¥, 2 onpeuenmo’}'cx clienManbHbIMK pacyeTaMu, Npube-
DeHHBEIMA B npHIL. 4.

HexopHule NaHHELe:

m. =6760 xr; m, = 3550 kr; my = 2900 xr; m, =10950 kr; me =1240 kr;
my, =23100 kr; m_ =25400kr; m  =48500 xr; L =10,69 m; [, =0,68; I, =
=Totm; & =0T h =05m b, =122m; &, =622m; b =3630; ,
=265m; h, = h, —h =622 -265=35Tm M =22m N =28m; N
=23m; N, =2,1m; §=233m

TlonoskeHHe LEHTPA MacC IPYIKEHOTO CKHMNA NO BEPTHKAIH OTHOCHTESNIBHO €ro Npe-
HOXPaHHTEJILHEIX HANPABNAIOUWMX BEUMCAAeTCA no dopmynam (155) — (157):

1

kg 3,57
m =m ———— = 23100 ———————— = 16850 xr;
¢ rp hy + 0,5h 3,57 +0,5 + 2,65 «

m, =mrp - m = 23100 — 16850 = 6250 xr;

A, =m *hy — O,Sh‘) = 6760 (12,2 - 0,5-0,7) =80,11 - 10> kr - m;

A, =0,5mh =0,5-3550-0,5=089 - 10° xr-m;
A, =0,5mh = 052900122 = 17,69 - 10° xr-m;
A, =m, (1, +0,5h,) =10950 (1,64 +0,5 - 6,22) =52,01- 10> xr-m;

A, =m, (l4 + h4 +0,5h5) =1240(1,64 +6,22+0,5-3,63) =12 - 10% kr - m;

A, =m, (14 + h,, +0,Sh6) =16850(1,64 +2,65 +0,5 - 3,57) =102,4 - 10> kr - m;

A, =m, (i4 + 0,67h7) =6250 (1,64 +0,67 * 2,65) =21,35 - 10° kr-m.

KoopmMuara HEHTpPa MacC TPy>KeHOro CKHNa No BepTHKANBHOA OCH onpemessercs
10 BupaxeHmo (159):

4, +A2+A3+A4+ At AgrA,
zZ = =
c m
(80,11 + 0,89 +17,69 + 52,01 + 12,0 + 102,4 + 21,35) - 10
= = 595M.
48500

PACCTOSHHA OT UEHTPA MACC IPYXEHOrO CKMNA [0 FOPU3OKTANBHLIX NOcKocTef,
NPOXOAAUAX COOTBETCTBEHHO Yepe3 BEPXHME H HIDKHME NpEAOXpaHHTENhHbIe Hanpae-
NMOIAE ycTpo#CTRa,

12 = Zc - 13 =595-0,68 =527 m;

Il =L - I2 = 10,69 - 5,27 = 5,42 m.
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PaccTogHUs NO BepTHKA/K OT UEHTPa MACC CKHNA B0 UEHTPOB MACC €10 3/IeMEeHTOR
onpenensiorcs no Gopmyne (161):

| 80,11 - 103 l 0,89 - 10°

= | —————— =4 ( . = | T = «

. 5760 5951 =59m; z,=| 3350 5951 =5,7 m;
17690 52010

zZ, = ~5951=015m; Z =|——— —595]=12m;

, =! 2300 | M Z, =] 10950 5951 = 1,2 m;
12100 102400

zZ = — 5, =381 m; =|— -3, =0, H

s =I 340 595(=381m z =\ 16850 5951=0,13m

- 21350 =2
2= s T 5951 =253 m.

1IeHTPanbHLIE MOMEHTBI MHEDIMM SNEMEHTOB CKHIla BHMMCIAIOTCA Mo (opmynam
(162) ~ (168):
BEPXHUE NTOAC
I, =6760[0,083(0,7% 4 2,2) +59% ] = 238300 kr - M
1
I, =6760 [0,083(0,7% +2,8%) #5,97] =240000 xr - M*;
1
I, =0,083.6760 (2,22 +2,8%) =5684 xr - M*;
1
HHOHKHHHA 110SAC

1x2 =3550 [0,083 (0,7 +2,2%) +5,7%] =116900 xr - M*;
Iy2 =13550 [0,083 (0,7 +2,1%) +5,72] =116900 xr - M*;
122 =0,083 - 3550(2,2% +2,1%) =2727 xr - m?;
BEPTHKANBHEIE CTORKH paMbl

I, =2900(0,083 - 12,2% +0,25 - 2,27 +0,15%) =39400 xr - veh
3

1. =2900(0,083 - 12,2% +0,15%) = 35890 xr - M*;

V3
I, =0,25-2900-2,2% =3509 xr- m’;
3

Ky30B

— ;0950|2983 [6,223(22+2,8) +2,2-6,22(3-2,8-6,22%
A1 930 2,8 6,22+ 2,2(2,8 +6,22)

3.2,2-28 +2,2%) +2,2%2,8] )
- +1,2% = 71070 kr - M”;

I = 1095042083 (6,223 (2,2 +2,8) +2,8%(6,22+2,2) +3-22% ,
Vs 2,8 6,22+2,2(2,8 +6,22)
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L X 2,8:6,22(2,8 +6,22)]

+ 1,22} = 74910 kr Mz;

0,083{3:2,22-2,8-6,22(2,2+2,8) +2,2° (2,8 +6,22) +
-y

1, = 10950
4 2,86,22 +2,2(2,8 +6,22)

+2,83(2,2 + 6,22)]

}= 20870 kr- M2;

KOXYX
0,083 3,63 (2,2 +2,8) +2,2-3,63(3-2,8+3,63 +
I, = 1240 ->
s 2,8 3,63+22 (2,8 +3,63)

3-22:2,8+2.2% +2,2%.2,8]
- +3,812} = 20460 xr - M?;

I = 1240 0,083(3,63° 2,2+2,8) +2,8° 22 +3,63) +
Vs 2,8+3,63+2,2(2,8+3,63)

L. ¥3:22-28-363 (28 + 3,63)]

+ 3,812} = 21380 Kkr- M°;

= 124l 008313 2.2:2.8-3,632,242,8) + 22228+
2o 2,8 -3,63 +2,2(2,8 +3,63)
+3,63) +2,8%(2,2+3,63) ]
- = 2420 kr * M°.

I'pys, pacnonoxeHHsf B 4acTM Ky30Ba C NOCTOSHMLIM NMONEPEMHBIM CEYEHHEM!

I, =16850[0,083(2,2% +3,57%) +0,13’] = 24880 xr- M?;
6

I, =16850[0,083 2,82 +3,57%) +0,13%] =29070 kr - M?%;
[

I, =0,083:16850(2,2* +2,8%) = 17730 xr- m’.
6
I‘pya, PacnoJiokeHHBI B YACTH Ky30Ba C IepeMeHHBIM NONEPeYHhIM CEUCHHEM!

I, =6250[0,083 - 2,2° +0,056 - 2,65 +2,53*] =44970 xr - M*;
3 4

I, =6250 [0,083 - 2,8% +0,056 - 2,65 +2,53%] =46530 xr - M*;
7

127 =0,083 - 6250 (2,2% +2,82) =6578 kr - M*.

LenrpansHele MOMEHTH HHEPIMM TPYKEHOTI'O CKHNA:

I,= 238300 + 116900 + 39400 + 71070 + 20460 + 24880 + 44970 =
= 556000 xr - Mz;
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Iy = 240000 + 116900 + 35890 + 74910 + 21380 + 29070 + 46530 =

= 564700 kr- m*;

1, = 5684 +2725 + 3509 + 20870 + 2420 + 17730 + 6578 = 59520 «r - M2

Jlo6opas Cnc u 6oxoBax Cnc x KCCTKOCTH CKHMMa npH ero TedopMHPOBaHHH
COOTBETCTBCHHO IIOgOBblMﬂ H GoKOBHIMH Harpy3kamy ONpenensioTca CneuHanbHbIMH
pacyeramu (CM. MpHIL. 5).

MOMEHTH! HHEDUMH TNONEPEUHLIX CeUeHHt BEPTHKAIBHBIX CTOEK DAMBI CXHRA:

BEPTHKANIbHLIE CTOHKH paMbl H3TOTOBJIEHBl H3 HepaBHONOJIouHOM cramu 200 x
x125 x 16,

r =617 v I:}; = 2026 cm’; F, =49,8m%;

X, =6,71cm; Y, =2,99 cm;

BEePTHKANEHBIC CTOAKHK paMbl MMEIOT pasnuqHOoe CeYeHWE HINKEe W BBIMC Ky30Ba

(pHc, 24).
MoMeHTEI MHEPIMM MONEPEYHOTO CeYEHMS pPambi, PACNONIOXKEBHOrO HiOKE KY3IOBa

(cMm. puc. 24, a) ;

= AF 2=y. : . 2 4 m o=
]pcxl 41;‘2+ y2Y1 4.617+4-498-3,26 585 cm
= 45,85-107% n*;

=4 X2 +2F X =4. 49,8 23,212
1pcy1 41}]21-21«‘))2 | 2 y?}(2 4-2026+2-49,8-23,21° +
+2-49,8- 29,79 = 150150 em® = 1501,5 - 1076 m*.

Koopmunara Y o LIEHTP2 MacC DONEPEUHOro CeYSHUs Pambl (cM. pHC. 24, 6)
2F Y +2F
¥y ¢ y

c +
4F'y2 an

2-498-10,11+2-49,8-3,59+73-0,6-0,3
= = 5,67 cm.
4-498+73-0,6

Koopn®HaTa eHTPOB MacCC CeYeHHt 3/IeMeHTOB pPaMbl:
Y, =|Yc - Y, [ =15,67 - 10,11] = 4,44 cm;

Y. +F Y
2 c2 j C3 =

1
, =Y, - Y, | =15,67 —3,59] =2,08 cm;

2
Y, =1y, - Ycal = 15,67 - 0,31 = 5,37 cm.

MowMeHTHI MHEPUMH NONEPEYHOro CEYEHHst PAMBI, PACMOIIOKEHHOrO BLINIE Ky30Ba
(c™. puc. 24, 6) :

I =4 +1* +2F Y+ oF Y+ F _Y? =
pcx, Vs nn Y, Y, 2 nn 3

73 - 0,6° 2 )
= 4617 + — 37— +2:49,8-4,44 +2-49.82,08% +

+73-0,6 - 5,372 =6127 cm* = 61,27 - 107¢ m*;
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I =417 + Y 24,
v, * T +2Fy2xf+2py2x1 42026 +

pcy,
73%- 0,6 ) s
o *2:49,8-2321% +2-49,8-29,79% = 169600 cm® =
= 1696 - 107% wm*,

JloGoBan xecTkocTs ckuna onpenessercs no opmyne (186) :

. 48EL o, @+ d,)
Chey = o8 1+ dll*zajpcxl 4861 e d, +d) .
Sy, d (0,811")3!pcx2 08! H%, ®
48:2-10° - 10° - 45,85 - 107% (5,45 +5,55)
= ->

5,45 - 3,643 - 45,8510
(0,8-3,79) 35,55 [1 + 9 —
5,55(0,8-3,792-61,27-10

N = 13320000 H/m =
48-2-10'! - 45851075 (5,45 +5,55) - 2,5 ]
+
0,8-3,79)3-555 10°
= 13320 kH/m,

raoe cornacHo puc, 20
d =Z_ - h,=595-05 =545 m;
d2 =h3 - Zc - h‘ = 12,2 -595-0,7 = 555m;
l‘l"a I, +h,—h, =164+2,65-05 = 3,79m;
I;‘= hy—1,—h,—h =122 -1,64-622 -0,7 =3,64 m;

axy = 5K x =25 10”° M/H — BenuumHa, XapaKTePU3YIOLUAA IOJATIHBOCTD Ky30Ba.
Taxk Kik B HMXHelt YacTH Ky30Ba CTOMKHM cBf3aHhEl GOKOBHHONt HenmomBMIKHOIO
NIOTKa 3aTBOpa, paimep ll"‘ YMHOXaeTcs Ha Koagpuumenr 0,8.

BokoBas »eCTKOCTh CKHNA BhiyHcnsercs no dopmyne (187)

Tun
. _ 12519”! (d!3+ d,) R
ncx dl]# Ipcyl
©813%, [1+ =A== +
dy OB T ey

- =

1261, ,, @, + d)) 5]

©0.8/9°%, KX
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A Yy
a X, = 297,9
3 A
o X =232,7 N L_200x725x76
h X,=67,7 ';b:
= i
.,
R 7 e f
2 Zzill 31#—%
- g g 1 X
AANAARANAARANN SRR
330 200
730
6 Ay
X, = 297,9
X - X, =2
S 172351 L_200x7125x /6
H x” =5 Z 7
S c
S
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7R S S| Y N .
N % o (7] é \ X
N S| <
AANNANNNANARNY AANNANNANN RN
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D
N R gw 200
ol N
NS 750 .

Puc. 24. MonepeyHpie CeYeHHA BEPTHKANBHLIX CTOEK paMbl ckuna uwxe (a) u swnue (6)
Ky30Ba

12-2-10% - 10% - 1501,5 - 1078 (5,45 + (5,55)

e +
" 5.43-3,64%-1501,5-10°¢
(0,8-3,79)7 5,55 [1 + 3 =+
5,55(0,8 - 3,79)°1696 - 10
12-2-10'" . 1501,5 - 107° (5,45 +5,55) 2,5
+ 3 ] = 81380000 H/m =
(0,83,79)° 5,55 - 107

= 81380 xH/m.

Tun pabounx HanpaBNSOIWMX YCTPOACTB CKHNA — POJIMKOBbie ¥NPYTHC HaNpaBIIAL-
e ycrpoficrsa.,

Paccrosnsa no Bepruxany /! M 12 OT LeHTPa MAcC IPYKCHOI'GC CKHNA 10 'OPHIOH-
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TajibHBIX IUIOCKOCTEH, NPOXOUALUMX COOTBETCTBEHHO YEPE3 BCPXHHE H HIOKHHE HKECTKHe
NpeRoXpaHHTENIbHBIE HalpaBiiouHe ycrpofictBa (CM. pacieT MOMEHTOB HHCDUMH Ipy-
KEHOr'0 CKHfla) — 1l =542 m, 12 = 5,27 M, WIA KOTOPHIX NPOBEPHEM BLINOIHEHHE
yenosuit (1) — (3):

5v42 M 5,27 M,

_Sesm
¢ 5,42 +527 = 0,014,
0,014 < 0,1.

Pacctosnue no BepTHKANU [ MEXAY BEPKHHAMM H HHXHMMH XECTKHMH NPCAOXpa-
HHTENILHBIMH HaNpassIOLIMMH Y CTPORCTBAMH

L =11 + ‘!2 = 542+5,27 = 10,69 m.

Paccrosinue no rOpU3OHTaNM § MCKAY BCPTHKANBHLIMH IIOCKOCTAMH, NSPREHAN-
KYJIDHBIMH K OCH Y W TPOXOLAIMMM Yeped TOUKHM KOHTAKTa GOKOBBIX Hanpapisw-
IIEX yCTPORCTB C NPOBOAHMKAMH (B cflyyae ABYXCTOPOHHHX NPOBOPHHKOB), — S =
=2,33 M.

S. MoHTaxxHble NapameTphl apMUPOBKH. BE/IMUMHBI KOHCTPYKTHBHBIX 3a30pOB Ha
CTOPOHY MeXAy paGouMMH NOBEPXHOCTAMH NMPOBONHHKOB H KECTKHMM NPEJOXPaHH-
TeIPHEIMH HaNPaBIARIUAME yCTpoficTBamu 8 sioGoBom %, # GokoBom % Hanpas-
TIEHMAX

Ay = Ax = 0,015 m.

BenuuMHa cpepHeKBalpaTHUHBIX J1000BBIX O n M 60x0BbBIX 0, , MOHTaXHbIX
TOPH3OHTANLHBIX OTKMOHCHUA NPOBOJHMKOB OT NPOEKTHOro NoJioXeHHa ¢ = =0 =
- yn xn
=0,0015 m.

6. JxcnnyaTaudoHMHbIE NapameTpbl apMHPOBKH. PacueTHas MHTEHCHBHOCTb KOppo-
3HRHOTO U3HOCA OCHOBHBIX HECYLMX 3CMEHTOB apMupoBKkH P =0,02 cm/ron.

PacueTHast MHTEHCMBHOCTh MEXAHHYECKOrO M3HOCAa NpoBoaHHKoB § =0,05 cm/rof.

7. PacyeTHBle XapAKTEPHCTHKM MATEpMaioB (NPHMHMMAOTCA Ha OCHOBE OEHCTBYIO-
umix CHuII). PacuerHbit MOMYNB ynpyroctd martcpHana n;i‘onommxon H paccTpenos
u3 cranu mapku 10 XCHJI no TOCT 19281-73* — £ =2 - 10' ! H/m?.

PacueTHoe CONNOTHRIEHWe MATenHad NPOBOUHHKOB H PACCTPENOB M3 CTajlM map-
ki 10XCHI no TOCT 19281-73* npu pacTsixenus, oxaruu 1 nIruGe no npeneny Teky-
yectH — R =355 - 106 H/m?.

PacuerHoe conporuBnienne GcroHa kpenu crBosa M 300 Ha oceBoe pacTsxeHue
LA NpelesibHbIX COCTOAHUA NepBoit rpynnbl Npy Kiacce 6eToHa no NPOYHOCTH Ha CXa-
™e - Rg =1-2-10° H/m".

NpeaBapurenpHblii BHIGOP OCHOBHBIX MAPAMETPOB APMHPOBKH

8. Onpenemnsilorcsd AefCTBHTENBHAA HHTEHCHBHOCTD NOAbEMa
(mV?*) =48500 - 14> =96,06 - 10° kr-m*/*n

M pacyeTHas
2 _ 2y — 5, 106 = 1nS 2,.2
(mv )pacq = Kpacq(mV ) = 2-96,06-10 192,12 - 10° kr . m“/c”,
roe K =2 — BAS ApMHUPOBKY € KOPOGURTHIMH NPOBOAHHKAMH.

4cu
9.pﬁpeusapurenbﬂo NPHHHMAEM NOCTOAHHLIA war apmuporxku [ =6 M u npose-
paem ycnosue (6):

$,27 + 5,49

! 6

-2~ 0,
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10. Ins npoBOOHHMKOB NPHHHMaEM CBapHOR KopobuaTeiit npodins 190 x 200 x 16

0 yrompuuko 200 x 200 x 16 T'OCT 8509 - 72 H BEINMCEIBAEM €r'0 I'eOMETPHUECKHE
JAPAKTEPHUCTHKH :

= L1076 8. - 106
Inpx =59,1-10 "M, Inpy 64,24 - 10
= -4 3, - =4 3
wupx_ 6,22-10 " M7, Wnpy—~6,42 10 "™
11. Heobxonumas noGoBas xecTKocTh pacCTpenoB OpHCHTHPOBOYHO onpe-

JengeTCA NO HoMorpaMme (CM. pUc. 8) B 3aBUCHMOCTH OT ma‘%‘:\’ Il =6wm
Ig Uppy - 10%) = 1g [(59,1-107%)108] =3,771;

2mV?) = 384,24 - 10° kr- m?/c?

pac (sz)H 512 - 10°

I KO MIMEHTa HoMoTpammbl K = = =1,33.
b P H 2(»11/’)mml 384,24 - 10°
Jlorapudm nobosoit xectkoctu paccrpenos lg C, =3,367, orkypa C_ = =
py Py
=2320 kH/m.
12. Heo6xopumasi SoxoBast XECTKOCTb PacCTpenoB OpHEHTHPOBOUYHO OInpe-

flensdeTcs no HomorpammMe (cm. puc. 8) B 3aBHCHMOCTH OT maga | =6m
lg €, 10°) =1z [(64,24-107%)10°] = 3.808;

(mv?)

pace = 192.12-10° xr - n?/c?;

# KO) PULMEHTA HOMOTPAMMBI

(sz)H 512 - 10°
KH = " = = 1,33.
s
2(mV )pacq 384,24 - 10
Jlorapudm Gokxosolt wectocTu paccrpenoe g C . = 2,926, otxyna C x =
=845 kH/m. P P
13. Heo6xomMMEle MOMEHTHI HHEPLHH CEYEHHIt paCCTPENIOB Ip z K ]p z onpene-
TAIOTCA NO 3HaYEeHUAM H C B 3aBHUCHMOCTH OT CXE€MBb! ApYyca: ! 2
11 pacCTpenbHoit ng I (cM puc. 23) no 4)opmynaM (14) u (15)
a (_ -a)2 0,62 (4,5 -0,6)?
0
1, = P_ 9 c. = — 2320 10% =
Pz, 31, Py  3.2-10°-10°-45
=4,7-10°¢ m*

me I, =45m; a,=06m E =2 10°-10° H/m?;

13 13 ein? a2
_ o1’ 02 sin (JJl s (4)2 c _

3 .2 3 .2 px
2,1E‘(101 sin” W, +102 sin 0)2)

1
pz,

0,453 . 0,453
= . 8,45-10° = 0,092 10°°
2,1-2-10° - 10% (0,453 +0,45%)

Ine on =I02 =0,45 m; w, =W, =90°;
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st paccTpeneHoft  Ganku ll nmo dopmymam (8) u (9)

3 3
;= a5y — a9 . - 2,353 (8 - 2,35)3 3
Pz, 3EI PY  3.2.10°.10°.g3 ~2320-10°=

=1,33-10"% m?,

rae lp = 8 M; a, = 2,35 m;

(H +0,06)?
I = — 12 — ! - =
Pz, SE1 [ = 34,0, - ap]cy,
(0,19 +0,06) *

T 9.2.10° 10° 8 [8 -3 2358 -235)] - 845 10° =

= 0,089 - 107° m*,
rae H =0,19 m — BbicoTa Npoduns npoBoAHAKa.

Io GonbllieMy PacycTHOMY 3HAYEHMIO MOMEHTZ HMHEpUMH BbIGMpaemM npodus
Ganku, HMelolMi Ormxal Ml MaKCHMaNbHBIA MOMEHT MHCPUMMU CCYCHMS OTHOCHUTENBHO
BEPTHKAJILHOH OCH.

TpuurumacMm AN BCEX PACCTPEnon cBapHoit KopoSuaTuiit npoduis Ganox ceyenuem
170 x 104 x 10 u3 yromsuuxos 160 x 100 x 10 I'QCT 8510-86, (CT CIB 255-76),

— . -6 _ 4 — i -4 3 — A -4 2
umeroumi Ipz 8,40-10 M,sz 1,62 -10 M,Fp §2,7-10 " M”.

OnpegeneHHe NAPZMETPOB KECTKOCTH
14. JlIo6oBast ’KECTKOCTh PACCTPENIOB B TOUKAX KPEIUIEHMS NPOBOMHHUKOE.
Paccrpen 1, nposouuuxku [, 8 (cm. pHc. 23). Jlo6opasa xeCTKOCTh onpene-

nserca no ¢opmyne (43), roe npumem W =w, =90°, 101 =102, YTO RPHBOJHT
K pacieTHOMY BhipaXXeHUI0

E
¢y =72 2 =
py ao(lp —ao) nIol [ - 2]
+ (. —a +a
Y ! L p 0 0
Pz p ¢ p

2-10° - 10°

3,9 (4,5 - 3,92 2,1 - 0,45
3.84-10°.45 7 527.10 74,5 (a5 -
= 4130 - 10° H/m = 4130 xH/m,

rac. (cMm. puc. 23) Ip =435 m; 4, =3,9 M; lOI =045 m, 1p

392 +3,9%]

,=84-107°%m" F =
_ 1

2, BRAPYW YT

Paccrpen 1I, npomopmuxwu 2, 3, 6, 7 (cm. puc. 23). JloGoBas ecTKOCTb Npy ABYX

LONONHHMTENBHBIX CBA3AX (PacnopHblif nonepeyHbIA paccrpenl M CoceAHHe CNapeHHbIe
NPOBOHMHKKY) onpenensercst no gopmyne (28), tne &, u 52 NPH HATTHYHH TPEX pac-

126

=Fp=-‘52,7'10"4 M>; n=2,Tak Kak n =1 + = 2,1

1



1THBIX NPOJICTOB H NPHIOKCHHK Harpy IKH Ha NPOBOAHHMK B Nepsom KpafiHem nponerc
OMPEUENAIOTCA 10 q)opmynaM (32). IeoMerpnueckue napameTphl, BXoistmue B Gopmy-
mt (28) u (32), I =8m; a, =235 m; a,=4m; a, =5,65 m.
Torga no cpoppmynam (32%
_ 2 _ 2
S S
l 6Er 1 l -
pz p
2,35(8 —4) (2-4-8 - 2,352 — 4%) 6
= =4,951- 10" m/H:
6-2-10°-10°-8-4.107¢

2.2
ao(lp - azl (2a2lp— a, az)

2
1
6ET 1
2,35 (8 - 5,65) (2- 5,65 -8 — 2,352 -5,65%)
= - = 3,625 107% m/H,
6-2-10°-10° 8.-4.107°-8 .

me I, =8,4-107%m",
npepensieM napamerpsl A, B, D no gopmynam (31)

2 2
1 al(lp —al)
A= + ; =3
c, CIAA
1,125 4 42(8 —4)2
== + —— —
2-10%-10%-52,7-107% 3.2-10%-10°-8-4-10°%. 8

= 6,353-10"% m/H,
Iie KECTKOCTh PacnopHOTO NONCPEYHOTO paccrpena C onpeyeisictes no ¢opmyie
(25) npu I =4 m (cMm. puc. 23).

1 1
n=1+ =1+ = 1,125; F_ = 52,7-10"%
21 p
p
5 6 104 2 ) 2
2-10°-10%-52,7-10 1 aydl, - a,)
Cc = M B = + =
1 1,125 -4 c 3k 1
2 pz p
63 5,65% (8 — 5,65)2
= + —
16-2-10° - 10% - 59,1- 107° 3-2-10°-10%-84 1075.38
= 5514-10"° m/H,
rge »ecTKoCTh COCOLIHGI‘O (Jld]:)(!HHOI‘(’J6 ﬂprOIlHHKd C ONPCHLHCTICA HI BbIPAXECHU
@7 npul =6mMm, npx =59,1-10

16-2-10° - 10% - 59,1 - 10°®
c, pe
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a @ _az) (2«121p - a® —a )

D = d Tl 1 2 =
6Er,, 1y
4(8B —5,65) (25,658 —4% ~5,65%) .
= 2 = 4951-10"% m/H.

6-2-10%-10° 8,4-4.107¢ -8
Onpenensiem no6opyio xecrxocn, paccrpena 11 no dopmyne (28)

)

+

3E1

pz P
2
ao(lp- ao)
+ Co=
2 2
351pz 1p 8B + 52A —206152
L- =3 2 2
ao(lp—ao) AB - D

3-2-10% 10° 84-107%-8

2,352 (8 —2,35)?
+

3

2.10%-10°-84-107%-8 (4,951 -107%)2- 5,514 107%

par

2:

352 (8 —2,35)2 6,353 - 10°% - 5,514 - 107% -

+(3,626 - 1076)2 . 6,353-107% —2-4,951-107%-4,951-107% - 3,626 - 107¢

- +

~ (4,951 10762

8-2-10%.10%-59,1-107

= 4 784 000 H/m = 4784 xH/m,

3

e xecTKoCTh C npoaonuuxa cnape}mol‘o c ocuom-mM NIPOBOOHHUKOM, ONPENENAETC
no dopmyie (269 npu I = 6m, ]  =59,1-10"%m

Pacctpen III, nposom{umﬁ 1 (cMm. puc, 23). .ﬂoGonasx WECTKOCTh ONpenesnsercs
no ¢opmyne (43), roe cnefyeT MoJoXHUTH W =w, =90°, yTo NpHBOIMT K PaCyeTHo-
MY BRIPa>KEeHHIO
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C

py

E

2 2 2 2
“o(’Q‘ a,) n (I~ ay) I01 nzaoloz

1p

! 2
3IPZ p Fo’p

2.10°% . 108

=

0,62 (2,25 - 0,6)2 2,1(2,25-0,6)2-0,45+1,4-0,6% - 1.15

-6 + -4 2
3-84-10°-225 52,7-10 %225
= 11 490000 H/m = 11490 xH/m, , roe (cm. puc. 23)

lp = 2,25m; g, = 0,6 m; 101 = 0,45 m; 102 =115 m;

nl-—

1+

1 1
=21, n, =1+

2-0,45 o2 21,15

= 1,4,



15. BoKOBas KECTKOCTL PACCTPENOB B TOYKAX KPEINEH!s IPOBONHUKOR,

Paccrpenst [ u III, nposomuuxku 1, 4, §, 8 (cm. puc. 23). Boxosas xect-
KOCTh onpesiensiercs No dopmyne (44), roe npuHUMaem W =W, =90°, 101 = {oz’
0TCIONa NOJTyyaeM

E
“px = (. -a) 3 a* [l (4 ~3a) + 3a?] =
aMp ™ 4o 01 pYp 0 0
i) 2" 371 +@
'Fp 1o doy pz'p
2 105 108 A
3,9 (4.5 — 3,9) 0,453 0,189% [4,5(4,5 -3-3,9) + 3-3,9?]

+ + +300

4,5-52,7-107° 2,1-84-107%.2 3.8,4-107% 45

=27970000 H/m = 27970 KkH/M.
rme (CM. pHc. 234) 1p2= 4,5m; a, = 39m; I, = 045m, Ioz =1 ,=84. 1076 Mm%

Fp =52,7-10 m?; @ = 300 M“l; d omnpenensierca no -popmyne (40)

2H 2-9,19
= 0,062 + — = 0,189 m.
3 3

d=5b +

Paccrpen II, npoBonuuks 2, 3,6, 7 (cM. pAc. 23). Bor 0B4A XECTKOC Ib onpeenser-
¢s no dopmyne (38)

KE
Px= a (- a) d? -
_“oVp 0 2
+ [ ¢ -3a)+32] + d
! 2] 0 0
LFy g, PP
1,35-2-10° - 108
T 5,65(8 — 5,65) 0,189% -

-~ * [8(8 —3-5,65) +3:565%]+300
852,710 3-8-8,4 10°°

= 55130000 H/m = 55130 xH/m,

roe K = 1,35; I = 8m;

p
a,=5.65m; F, =527 1074 m?; d =0,189 m;

1,,= 8,4-107¢ m* ®=1300m".
16. BespasmepHbie napamerpsl noGoso# & H Gokor ok @, ECTKOCTH apmu-
POBKH ONpefensieM COOTBETCTBEHHO M3 Bhipawewwht (50) u (S1) nnsa pasmena ¢ npo-
pogHUKaMH n = 1, 2 (cm. puc. 23) kax Gonee cimaGoro no napaMeTpam XXeCTKOCTH.
IpenBapHTEIBHO ONPENENSAIOTCS PACYETHRIE XKECTKOCTH PacCTPENIoB :
no6osas xecTkocTh no popmyine (60)

Cpy =\/cpylcpy2 = \/4130 - 4784 = 4445 xH/wm;
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6oxoBsie xecrxoctH cormacHo (61)

C.. =27970xH/™m; C, = 55130 xH/m.
px,

px,
Toraa o popmyne (50) umeem:
5 6 . L1~
6ET 1y x 6-2-10°-10%-59,1-10 1
ayn = = = s
3 3 3
- 4445 - 10 13,54
1°C, yn 6 5
— -6 4, = . = — . .
roe ]npx =591-10% m*; I =6wm; Cp yn pr 4445 xH/m; no popmy
e (51)
6EI, , 6-2-10°-10%-64,24-107° 1
a = = = ;
) ! 3cp X 6327970 - 10° 78,37
1
.2-10°-10%-64,24-10°¢ 1
L 6EI 1y _ 6 0 0 _
X, 13¢ 6% -55130-10° 154,5
px,
e I = 64,24-10"% m*; C._ =27970xH/m; C. . =55130 xH/m.

n x
it %eapazmepnue napametpsl 1d60Bo# a;‘n u GoxoBoR Za¥  KecTKOCTH cuc-

TEMBI “NONBEMHEIA CoCyll — apMHpoBKa'  [Uis pa3gena ¢ nNpoBofHHKamH 7 = 1,2
onpenengeM COOTBETCTBEHHO U3 BhIpaxkeHu#t (52) u (53):

3
Cp ym 1 4445 - 10 1
a* =¢ 1+ ) = ( 3 )= H
yn "~ “yn Crey 13,54 13320 10 10,15
. 3
o s Cox, . 1 - 27970 - 10 o 1
x X Cocx 78,37 81380 - 10° 58,31 °
Cpx 1 55130 - 103 1
a¥ =a (1+—2) = 1+ ) = =,
X, % e 154,5 81380 - 10 92,13

e Cy, = 13320 kH/M; C, . = 81380 xH/m.

Pacyer apMHpPOBKH 1O NMpefieNibHbIM COCTOSIHUAM HepBOil TPy (bl
H3 YCJIOBHR NOTEPH YCTOIMMBOCTH JBHIKEHHA NOABEMHOrO COCy/a

18. OTtHoCHTenBHAA cpelyss No6oBas KeCTKOCTh MPOBOJIHHKOB € p y Onpenenser-
¢s corytacHo 1. 3.43 no rpaguxy (cm. puc. 12) B 3aBUCHMOCTH OT fg Q /ayn);
1g =1g13,54 = 1,132; ecpy = 0,85,
n
1
a ==
T %n T 13,54
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OTHOCHTENBHEIE CpefHue GOKOBBIE KEOTKOCTH NPOBOAHHKOB Ecp x H Eop ¥
onpegenaKTca coriacHo n. 3.43 mo rpaguky (cM. puc. 12) B 3aBHCHMOCTH COOTBETCT-
1 1
BEHHO OT Ig u g
a¥*
*) )
! = 1g 58,31 = 1,77; € = 0,50
lg a* = 1g » - 1, 3 cp xl - Y, y
1
1
1g a* = lg92’13 = 1’96; ECP x') = 03393
2
1 1
T} a¥ = -— a* = —
e % 5831 X, 92,13

19. TlpuBeneHHas OTHOCHTENBHaA NT0GOBAA KECTKOCTh CHMCT:Mhl ONPEAENACTCA MO
popmyne (64):

€ 0,85
C k]
&= pyc - aaas 100 0
1+ € —C”—“ 1+0,85 ——————
Py necy 13320 - 103
rne C = Cp = 4445 xH/m.

I'Fplmenemme OTHOCHUTENIBHBIE OOKOBLIE KECTKOCTH CHC)*MLI MO  pasHYHBIM
NPOBOMHMKAM B bIYUCIAIOTCA o opmynam (65) :

. - ecpxl ~ 0,50
Xy Cpx - 27970 - 105 0375

1+ 1 1+ —————y

Coc x 81380 - 10

ecp x, 0,39
— = = ’2 .
exz c 55130 - 10° 0.23
p Xy
1+ —— 1+ 3
Coc x 81380 10

20. Ko2dPHUHEHT HEOQHOPOJHOCTH 1eDOPMAUMOHHBIX hapdk ICPUCTHK 11POBOA-
HHKOB B GOKOBOMH IIOCKOCTH BEIMHCAAETCA H3 BRIpaXEHHA (67) :

/ N
€ €, 2 80
2 1
a a
X, X,
q =1 5 p = 1 -~
€. €
%2 . *
a a
2 X
\. J
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0,23-154,5 —~ 0,37 - 78,37 2
— = 0,99.
0,23-154,5 + 0,37 - 78,37
21. MymBTHIIIAKATOPHI YacroT KoneGaHHH IpyXeHoro cKuna [ng fOBOPOTHRIX
xonebanuit B 1060B0OK NIOCKOCTH

2 2
48 .
Ri - mL _ 500 - 10,69 = 249,
47 x 4 - 556000
B 60K0BOM NOCKOCTH
mL? 48500 - 10,69>
N = = = 2,45,
47 y 4 - 564700
BOKP)YT BEPTHKAJILHON LEHTpansHoOl ocu
2 2
mS 48500 - 2,33
A2 = = = 1,10,
zs 41, 4-59520

rme m = 48500 xkr; L = 10,69 m; I, = 556000 xr-m?; §=333y; I,=
= 59520 xr - m°.

22. OGoOieHHEIt My TLTHIUIMKATOP YaCTOT JI0GOBBIX KONMEGAHUM IPyieHOro CKHNA
py onpepemsaerca no dopmyne (73)

Py-—‘

N‘r—‘

1+ N+ e?) L+ R+ eh]®-4ax2 }:
1

= ——2—1 1+2,49 (1+0,014%) — \/[1 +2,49(1+0,014%) ] -
-4 2,492} = 1,0,

rae 43 Belpaxkenua (3) e = 0,014,

OGo6LeHHNA MyIBTHIUIMKATOP 4acroT GOKOBBIX KoneGaHu# rpywenoro cxuma
Px onpenensiercs Kak MeHbIIMH kKopeHb Ky 6HUecKOro ypaBHeHHA (76)

pi - p; D‘}z’(l el + A;s +1]+ px[)‘z' kis 1+ e?q) + X‘;sq *

273232 , —
+7\y] 7\y7\zsq 0,

p: — PL[245(1+0,014%) +1,10+1] + p.[2.45- 1,101 +
+0,014% - 0,99) +1,10- 0,99 +2,45] — 2,45 - 1,10- 0,99 = 0,

KOTOpoe pemiaeTes No ¢popmyiaM, NpuBefeHHbIM B NPHIT. 6.
TpusonHm ypaBHeHHe K BHAY (195)

p)ac +A2p; +A1px+Ao =0,

rae Ao = - 2,668; A= 6,235; Az = - 4,55.
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Niposepsiem ycnosue (196)
3
243 -94 A4, + 214, <0,
2(—4,55)% — 96,235 (—4,55) +27(-2,668) = —5.105 <0,

KOTOPOE BHINOJIHAETCS.
TpenpapuTensHo BhMucnsAem no dopmyiam (204) u (203)

2 2 ——
A* =——1/I34, —all =——VI3-6.235 - (-4.557%] = 0,942,

3
2A2 94 A, + 274,

¢ = arccos | { =
—42 — 2
204, —adHVi3a, — 42|
2 (—4,55)3 —9-6,235(—4,55) +27(- 2,668)
= arccos | =

2[3-6,235 — (~4,55)2]/13 - 6,235 — (- 4,55)%|
= arccos (0,904) = 25°20’.

Torna KopHH ypapHeHus (195) onpemensloTca COOTBETCIBEHHO Mo ¢opMynam
(197), (198) u (199):

1 . ¥ 1
— e — J— 0 . — e - —_
,oxl T A, — A% s (60 ) 3 (-455)

- 0,942 - 0,6248 = 0,928,

1 ¥ 1
== — *opg —— = — —— (— £ 0,942 - =
;ox2 3 A, + A%c0s 3 3 (—4,55) + 0942 - 0,989 2,449,
1 7/ 1
=———4_—A%cos (60° + —) = — —— (-4,55) -
pxa 3 2 ¢ 3 3

— 0,942 - 0,365 = 1,173.
MeEBUMA KOPEHb ypaBHEHHS o, = 0,928. IMpununsaerca 0606ILCHHBIA My ILTH-
WMKarop p,. = 0,928, 1
23. TMapamerp neMyJBTHIUIMKZUMOHHOIO pPe30HaHCa 1o NoGOBBIM KonebaHusM
“y onpenensercsa cornacHo n. 3.48 no rpapuky (cM. puc. 13) B 3aBHCMMOCTH OT

1
1g prs
yn
1
le 5 =1lg 1015 =101; p, =0525
yn
1
o
e @yn = 015
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ITapameTp DeMYNBTHIUTMKAUHOHHOTO PE30HAHCA IO 6OKOBLIM KOJeGaHUIM M
1

onpepnensierca cornacHo n. 3.48 no rpaguky (cm. puc. 13) B 3aBUCMMOCTH OT Ig ——;—,
a

the a* ppUHMUMaeTCR paBHBIM GONBLIEMY 3HAUEHHMIO U3 ay¥ =1/5831u cg‘ =1/93,13,
fe. )&*—“ 1/58,31: X 2

1
Ig " =1g58,31 = 1,77; M, = 0,62

X

24. lonycTumelit 3anac yCTONYMBOCTY ABHIKEHHS CKUIIA ONPENENAeTCH:
0 OTHOILIEHHIO K N06GoBbIM Kosebanuam no nepsoit popmyse (78), Tak kak u =
= 0,525 < 0,9

[K ] =375 (L34, - 021) =3,75(1,3-0,525 - 0,21) = 1,77,

IO OTHOWICHHIO K GoKOBHIM KoJieGannsim no nepsoft Ppopmysne (79), Tax xax p
= 0,62 <0,9

[k,] = 375,30, —021) =375(1,3 0,62 —0,21) =2.23.

25, JeficTBUTenbHBIN 3anaC yCTOMYMBOCTH OBH)XEHHA NOXBEMHOIO COCYAa onpe-
BensieTca § NPoBepsaeTCs:

no omcmeﬂmo X no6onum xorneGanuaM u3 Bulpaxerna (80)

epl
x, =22 > [k,

¥ 20K pt) 2 mp?

4445-10° - 0,662 - 1,0- 63

K = — = 2,83 > 1,77,
Y 20(0,85-0,525)2 - 48 500 - 142

= 4445 xH/m; € = 0,662; p =1,0, I =6wm, K_= 0,85 (ana ynpy-
THX pJ’nlrlixonmx Hanpannmgumx) ; p

M, = 0,525; m = 48500 kr; V = 14 m/c;

Yy
Mo OTHOLIEHHIO K GOKOBEIM KoJleGaHusiM No popmyne (81)
2
(Cpxl exl p €, ) Py !
K, = 2 k],

x
20 (1(p ux) Zmy?

27980 - 10° - 0,37 + 55130 - 10% - 0,23) - 0,928 - 62
k., == ) 8 = 14,79 >2,23,

* 20(0,85 - 0,62) % - 48500 - 142

Tae C‘p = 27970 xH/m; Cpx2 = 55130 xH/wm; exl =0,37; ex2 =0,23; p.=
= 0928 = 0,62.

Takum o6paaoM, HACTYIUTEHHE NPENENBEHOr0 COCTOAHUA NepBoll TPYINBI H3 YCHOBUSA
NOTEPH YCTOMYHBOCTH ABHKEHHSA NOILEMHOI'O COCYAa HEBO3MOXHO H pacyeT apMHPOBKH
MOXHO NPORONKATE.
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26. HonycTumas CKOPOCTh IBHXEHHA NOABEMHOIO COCYA2 NPH 3aJaHHOR ero macce

onpenensieTcs :
N0 OTHOIUEHHIO K JI0GOBEIM Konnebanuiam no gopmyne (85)

/ Ky \/ 2,83
V] =vy —— =14y —— =177 m/c,
[ y] [Ky] 1.77

N0 OTHOILIEHHIO K GOKOBbIM KoneGanuam no gpopmyne (86)

K 14,79
V] =vV—"— =1/ ——— = 3605 wic
* (k] 2,23 ’ ’

TpunuMaeTCst MeHbiwee M3 ABYX 3xavenmnt (V] = [V ] =177 m/c,

27. Honycrimasi Macca NIODBEMHOTQ COCYa NpH 3auaﬂf¥oﬂ CKOPOCTH ero IBHIKEHUR
BBIMUCIIACTCA :

no OTHOIMEHHIO K 106OBBIM KonebauMamM U3 BeIpaxeHHus (87)

Ky 2,83
m | = m ———7— = 48500 ~ = 77 500 kr,
L y] [Ky] 17 KF

N0 OTHOIIEHHI0 K BOKOBEIM Konebanusam no popmyne (88)

K 4,79
[mx] = m —E— = 48500 - = 321700 kr.

& 2,23

IIpuHuMaeTcs mMeHblilee H3 3THX JBYX 3HauCHHH

[m] = [my] = 77500 kr.

Pacyer apMHPOBKH 110 NpenesibHbIM COCTOAHHAM NMEPBOH IPy NI
¥3 yCJIOBHS NPOYHOCTH €€ 3JIeMEHTOB

28. T'opusoHTanBEHEIE TOGOBBIE SKCANYaTaHOHHEIE HATPY3KH Ha IIPOBOJHUKY aPMH-~
poskH 1 H 2 onpepenaiores no popmyne (89).
Ha nposognuk 1

15Ay1<p2 my? 15-0,015 - 0,852 - 48500 - 142
p = = 0 =
Yy 1? 7}/1 62 o
= 41,5 xH,

roe 7y NpUHAMaeTC NO Tali. 1 B 3aBHCUMOCTH OT NapameTpos e, lg (1 /ay ), A; /Ay.
1
Umeem u3 sripaxcenut (3) ¢ = 0,014, no dopmyne (50) ! !

.9.10% .10% . 1n—6
6E1npx 6-2-10°-10°-59,1-10 1
a == =3 -
'y 3 3, 103 ,
n ! cpyl 6> .4130- 10 12,58
e Cp, = 4130 xH/m, otkyna lg (l/ay ) =1g (12,58) = 1,098,
1
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To popmyne 91) npw H, = 800m, ' =6m, 0, =00015m
3

V2~ 0,03H,
A* =g (—'—--—+ h— =
b b T !
/ 0,05 - 8 0
= O’OIS(W +4/2ln ——) =0,0036 m,

Torma A /A = 0,0036/0,015 = 0,24.

6 ;'170 Taﬁn 1 npr | = (0,014 m, Ig (l/a ) =1,098, A /A =0,24, nMeeM 7, =
= i 1
Ha npoBomiuk 2

IS%K; my? 150,015 - 0,852 - 48500 - 142

P, = = 097 =
2 E Y, 62

= 41,5 kH,

Tne 7y = 0,97 no Tabn. 1 B 3aBMCHMOCTH OT napamerpos e = 0,014, Igx
2

6.2-10%-10%.59,1.107¢ *
— =1g (14,57) =1,16, A, /A =0,0036/0,015 =
6 - 4784 . 10° g (131 Y2 Y
= 0,24 npu A;‘ =Ay .
29. ropﬂaoﬂz'rmuuelﬁoxonme HArpy3KH Ha NPOBOMHHKM APMHPOBKH 1 ¥ 2 onpene-
nsTca no dopmyne (30) .
Ha nposopuux 1

15Ax1{; my? 150,015+ 0,852 - 48500 - 14°
le = 12 1x1 = 62 0’63 =
= 26,9 xH,
me T = 0,63 npunumaercs no Tabn. 1 B 3aBHCHMOCTH oT Napamerpos e = (0,014,

ig (l/a ) =lg (7837) = 1,89, Ax /A =0,0036/0,015 =0,24, rne Ax =0,0036 M
no (popmyne (92) npu Oom =0, 001§ M.

Ha nposopHuk 2
15A_ K2 mv? 15-0,015- 0,852 48500142
x2 12 xz 62
= 26,9 xH,

rae 7, =0,63 norabn. 1 B 3aBHCHMOCTH OT napameTpos e =0,014, Ig (I/aJc )
2

=1g (154,5) =2,19, A /A, =0,0036/0,015 = 0,24 npu A -A&

30. Beapaamepnme KOOPOHHATHI TOYEK IPHIIOXEHHA ropmomanmmx Harpy3ox

K npoBogHukamM 1 u 2 onpepensorcs no rpaguky (cm. puc, 14).
Koopmarara npunoxenus no6oBoft Harpysks Ha 1 ngononnnx B 3aBHCHMOCTH 07

Ig (1/a )—lg (12,58) =1,098 u A* /A =0,24 paBHa Y, =0,37.

Koo pIOHHATA DPHIOXEHUA noGonon Harpysxn Ha 2 nponom-mx B 3aBHCHMOCTH OT
1g (1/!2 ) =1g (14,57) =116 u L&" /Ay ={),24 pasHa E =0,37.
%
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Koopmusara npuioxenns GokoBoft Harpy3kH Ha 1 mpoBOAHHMK B 3aBHCHMOCTH OT
lg (1/a ) =lg (78,37) =189 u A* /A =0,24 pasHa E =0,42,

*y

KooppyuHaTa npHiosxeHHs 6ox<osoﬁ Harpy3kH Ha 2 nprlmommx B 3aBHCHMOCTH OT
Ig (1/a, ) =1g(154,5) =2,19u A¥ /A =0, A pasha £, =042.

31 {IposepsloT npoYHoCTH npr&mroro ceyeHHA l'lpOBOILH.HKOB apMHMPOBKH B TOUYKaX
NPHII0XKEHNA no6oBBIX HArpy3ok no dopmyne (93) u GOKOBLIX HArPY3OK U3 BhIpake-
Hua (94).

[IpenpapuTensio onpenensdemM AeHCTBYIOUME H3THGaoOLLME MOMEHTBI B 3THX TOYKAX
no popmynam (95) n (96).

Tlo rpaduky Ha puc. 15 npu 0, =0;

B 32BHCHMOCTH OT Ig (llay ) —1 098 H E =0,37 onpepensem A 1 npoBoOaMH-

Ka ko duIueHT no6osoH Hal‘pyst B p 7, =0 l176

B 3aBHCHMOCTH oOT Ig (1/a ) =1,16 H E =0,37 BuIMUCIIsEEM 1A 2 NPOBOJHHKA
Y2

KoadduuneHt 106oBoM Harpy3KH ﬁ mp y =(,176;

B 3aBHCHMOCTH oT Ig (1/a ) =1 %9 H E = 0,42 Haxogum O 1 npoBOOHHMKA
KoscdHuHent GoKoBOR Ha.t‘pyai(lvl [’J‘n x =0, 165

B 3aBHCHMOCTH oT lg (lla ) =2 19 H ‘g’ = (0,42 nonyyaem s 2 NpOBOOHHMKa
Kx03cHIMEHT 6OKOBOM HATDY 3K [3 o x =0, 16%

Toraa HarubanoLmMe MOMEHTEL:

B noGoBoft IWioCcKoCTH B 1 ¥ 2 NpoBOQHMKAX NPH Py =P = 415xkH u
ﬁnpy =B, =0176, M, =M, —Py LB =41,5-6-0176 =438 xH - m,

B Goxopoif wiockocta b 1 1 2 mﬁonommxax npu ‘P =P =269kHn B apx, =
—ﬁnptz—OIGSM =M, =P, 1B, =269 ! 01652 26,6 xkH M.

[Tonpasoutsie na&‘ﬂﬁmoume Momeﬂm B 3THX TOYKax onpepenseM no opmynam
(97) u (98).

Ilo rpaduxy (cm. puc. 16) :

B 3aBMCHMOCTH oT Ig (l/ay ) ==1,098u £, =0,37 onpenenaemM ans 1 npoBoOHHKA

KxobdHuHeHT noGoBoit ﬂarpy:u%n g' =0,057 !

B 3aBucumocty ot Ig (1/a, } BH,16 u £ = 0,37 BbIMMCcAAEM 1 2 NPOBOIHHKKA
Kxo3ddHsent nobosokt HATpY KK BJ') =0,057?

B 3aBHCHMocTH oT Ig (l/a, } 21,89 u £ = 0,42 nonyyaem uid 1 npoBomHMKa
Ko drmnent 6oKoBoOH narpyaxu B =0,078;

B 3amucumoctu ot lg (l/a, ) 2219 # E = 0,42 HaxXoOHM 1A 2 NPOBOJHHKA

Kko3QpHLHEeHT oKoBO# Harpysxn B =0,078.

Torga nonpasotnbie H3I'H5310LUM€ MOMEHTEI 6y IyT paBHBI.
OT 10G0BLIX Harpy30K B 1 ¥ 2 11pOBOAHKKAX NPH

P, =P =415kH "'=g' =
%, HByl [3y2 0,057

71
! ! ’
M =M =_-P - = - ‘6 = _ e
y =M, % By1 41,560,057 142xH m;

oT GOKOBBIX Harpy30K B 1 # 2 npoBOAHHMKAX NIPH

X

p. =P_ =269xHu B =8 =0,078
1 % * %
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! = ! = — . ' = - -6 = - .
Ag‘l —sz = lel B"l 26,960,078 12,6 xH - m.

KoadduumenTsl coueTaHns Harpy30K 10 BPEeMEHH. NeACTBHA ONpeAeAIOTCA |
B no6opo#t mIocKocTH o popmye (99)

€ + € 7
1 /Cpxl *1 Cpx2 %
K. =1-1]1- |=
/3
82 K Coy €
—
o l\/zmo- 10® - 0,37 +55130-10% - 0,23 | =
=i-l-7 4445 - 10° - 0,662 =09,
rae C .. =27970 kH * m; Cpx = 55130 kH - m; pr =4445 kH - M; le =0,37;

€. =0.23; €, =0,662; 2

X,
B 60KOBO# IIIOCKOCTH 1o popmyne (100)

C. . € !
- py y _
er_l"ll"K‘/C € +C__¢€ -
pXx X px, X,
/ 4445 - 10° - 0,662 R
=1-11-3 | =0,9.

27970 - 10% - 0,37 + 55130 - 0,23 - 10°

Iposepsem no ¢opmyne (93) NPOUHOCTb NPUHATHIX CeyeHHH 1 M 2 NPOBOIHHKOB
B TOYKAX NPHIIOXEHHA NOGOBBIX HATPY3OK:

3

M [, —M') 4 M 1k
— +
%1 ( * & X o
1
+ <R,
Wnpy‘ wnp X,
3 3 3 0'37 3
43,810 [(26,6-10° +12,6 -10%) 042 -12,6-10°]09
+ . <

6,42-1074 6,22-10 %
< 355-107,

10- 107 H/M? < 35,5- 107 H/m2,

T.€. [IPOYHOCTh NPOBOAHHKOB oGecneyyBaeTCs.
{ipoBepsaeM no BhipakeHHio (94) NPOYHOCTH NPHHATOrO CeUeHHsA 1 M 2 npoBOAHH-
KOB B TOUKaX MPHI0XKEHHA GOKOBLIX Harpys3oK:

1-£x
M [or, =M )(——)+M )k
* g Y171~ ¢ yll X
yl
+ <R,
wnp.’c1 wnpy1



l - 0;42
26,6 - 10° [43.8:10% +14,2-10%) (7—537) - 14.2-10*]09
+ <
6,22-1074 6,42 1074

< 35,5107,

9,77-10" H/M® < 35,5-107 H/M2,

T.e. IPOYHOCTE NPOBOJHHKOB 06ecneynpaeTcs.

32. Topu3loHTambHEIE /10GOBEIE ¥ GOKOBHIE 3KCIUIyaTAUMOHHBIE HATPY3KH, Nepe-
pasaembie 1 H 2 NpoBOXHMKaMu Ha Hecyue paccrpens! 1 u 11, onpemensiorcs no gop-
mynam (103) u (104).

IIpensapurenbio no rpaduky Ha puc. 15 npu o =0 B 3aBucHMoOCTH oT lg (1/ ay )=

= 1,098 u £ = 0,37 Brmucnsem wua 1 npoBOJHUKaA K03¢GdHUlMeHT 1060BOH Héll"-
PY3KH ﬁ = 0,68;

B 3anuclmocm or lg (l/ay ) =116u ‘Ey = 0,37 nonyuaem 1A 2 NpPOBOHHM-
Ka Ko3dpuumeHT nobopoit Harpyaxn ¢ by, = (f 68;

B 3aBHCHMOCTH OT 1g (I/a ) 1,89 u ’g‘ = 0,42 HaxonuMm i 1 NpoBOAHHKA
Ko3(hpHIMEHT GOKOBOM HArpY KK ﬁp = 0, 6§

B 3aBHCHMMOCTH OT lg (l/a ) 2‘ 19 u E =(),42 BBIYHCIIAEM U1 2 IPOBOMHH-
Ka Ko3ddpuuneHT GoxoBdi Harpyaxn B 0?69.

Torna ropH30HTaNBHbIC HATPY3KH
B noboso# mnockocty Ha | U II paccrpensl npu

- =4 = = 0’6
P Py2 1,5 xH u ﬁpy‘ pr2 8

yl
= = = 41, c U, = 28’2 H;
Ppyl Ppy2 Pylﬁpy 50,68 K
B GOKOBOA MIOCKOCTH Ha 1 paccrpen mpu P, =269 xH u ﬁpx = 0,68

- — . 1 1
P Pxﬁpx 26,9 - 0,68 = 18,3 kH;

B Goxonoli& mrockocTH Ha 11 paccrpen npu Px =269 kH u Bpx = 0,69
Pox, =Px Ppy =269:0.69 =186 xH. : :

%33, Ilzponepsxe'rcx npovyHocTs NPHHATHIX cevenu#t 1 u II paccipenos no ¢op-
myne (105).

[Tpd oiMHAKOBOM NPMHATOM cedeHMH paccTpenoB 1 u I mocrtaTouHo npoBepHTH
npoYHOCThL ceueHM# paccerpena 1, paGotaoirero npu HauGonee HeGnaronpuATHOM
CWIOBOM BO3fledCTBHH. Ero pacuerHad cXema NOKa3zaHa Ha puc. 10, 6 ¥ npencTaBiser
61Ky ¢ AByMsA JIONONHUTEIBHBIMH CBA3SAMM C ﬂarpyaﬁm B NepBOM KpaitHeM npone-
te. Uarnbaomme MOMEHTH! B PacyeTHHIX CEYEHHIX oT n1oGoBO# Harpy3ku Ppy

2
onpefgensem no BeipaxeHwo (106), roe npemsapmenbuo BLIUMCIISIEM ONMOpPHBIE peax-
M R e R p ¥ PeaKIHH OONONHHUTENIBHEIX cBa3eit Rl, Rz.

Peakuus KONOJTHUTENBHOM CBA3H R | BBIVHCIIAETCA NO dopmyne (111)

351-— 052
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5,514 -107%-4,951-107% —3,626-107% - 4,951 - 107°
= — 28,2 = 25,1 H,

6,353+107% -5,514-107% — 4,951 -107% - 4,951 -107¢

rae 8, = 4,951+107° m/H; §, = 3,626 - 107 wm/H;
A =6,353-10"% m/H; B =5514-10"¢ m/H;
D=4,951-10"% M/H (cM.n.14).
Peaxypio HOIOJIHHTEIBHON CBA3M R2 nonyyaeM 3 Gopmynsr (112):
. 48— D5, L
AB _ D? Py,
6,353-107° 3,626 - 107% —4,951 - 107% - 4,951 - 1076

= e n ~ — 28,2 =-3,95 xH.
6,353+ 107°-5,514-107% —4,951-107% - 4,951 - 107¢

Onopnuyio peakuuio R 4 — o dopmyne (109)
P a —ao)—Rl(Ip—al) —R2(1p—a)

Py, P 2
RA = ] =
p
28,2(8 ~2,35) — 25,1 (8 ~-4) +3,95(8 - 5,65)
= = 8,53 xH,
8
roe !l = 8; a = 235m; a, = 4mMm; e, = 5,65m (cm. m. 14).

0 1
E)nopuym peaxumo R p — Y3 BHIPOXECHUA (110)

Ppyzao— Rlal —Rzaz
Rp= l =
p

28,2-2,35-25,1-4+395- 5,65

= 3 = — 1,48 xH.

TlpopepuM OUpeneNeHHs PEaKTHBHBIX YCIIHM

RA +RB +-Rl +R2 —Ppy2=0;

8,53 -1,48+25,1 —3,95 -28,2 = 0.
Tornma usrubawoume MOMEHTH! B pacueTHRIX ceueHHsx II paccrpena BRIMMCIAEM
no ¢opMynam (106)
) = R .qa = 8,53-235 =200xH ' m™;
Mp Y, A%

—a) =~ 148 (8 — 4) - 3.95(5,65 —4,00) =
MY =Rply -0 *R; ;7 2) 1,48 8 - 4)

= ~12,44 xH ' ™m;
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2) — _ =—1,48(8 —5,65) =-3,48xH- M.
ngz Rply—a)) 48 ) 8

MaxkcuMansHeIft No aGcoTHOR BerHunHe Harubaowm# MomeHT Gyner nop nobo-
BORt Harpyako#t

0) | = .
|M(py2| 20,0 kH - M.

TlpoBepsieTcsa NPOYHOCTh MPHHATOTO ceueHMa paccrpena I no dopmyme (105):

M9 | P,

p¥ P
-F;_—Z—K + -—1;-—2— Kyt < R;
pz P
20,0 - 10° 18,6 - 10° )
——— 0,9 < 35,5 10 H/M2,

——0.8 + =
1,62-107% 52,7-107¢
i) sz =1,62-10"% m; Fp =52,7-10 % m? - cm. . 13;

K-K = 0,8 — cm. n. 3.62; Kyt = 0,9 —cm. I 31;

10,2 - 10 H/m? < 35,5 - 107 H/m?,

1.6, NPOYHOCTSL pacctpena [l M, CJeNOBATENBHO, BCEX OCTA/IBHBIX PacCTpenoB obecne-
YMBaeTCs.

PacyeT apMHPOBKH N0 NpeAesbHLIM COCTOHHHAM TiepBOi Irpy b
H3 YCIOBHA NPOYHOCTH COeNMHEHM INEMEHTOB

34, Tny6una 3afenKH KOHUOB ynopos [I-o6pasHoro pacctpena 1B kpens CTBONA
onpeniensercd no ¢popmyne (118).

IpenpapuTensHo onpependeM pacueTHY0 FOPHIOHTANBHYIO HArPy3Ky Ha ymophi O
dopmyne (120)

= » .. = » * 85 * * = ] ¥
Pp 051’1;”‘7l sihw =0,5:18,3:1,0 9,15 xH,

rne pr = 18,3 kH, w = 90° - cM. puc. 23.
1
IIneyo Gokomoft cunmi, peitcTBylowel Ha ynop 1 paccrpena, onpenenserca U3 Bhl-
paxkenna (19)

2H 0,104 2

= 0,45 + 2 3 0,19 = 0,63 m,

IK=IP+ 3

roe lp =045 + —bzg-—; bp =0,104 ™, bp - IIMPHHA CevyeHHs paccrpena, 0,45 —
RnKHA ynopa (cm. puc. 23).

KoncrpykruBisiit napamerp R*, 3aBMcsumit or npogusd paccTpena 4 ero nojoxe-
HUA, BRyMcnsercs no gopmyne (123)

R* =R (h +0,255 ) =12 10% (0,17 + 0,25 - 0,104) =
= 235200 H/m = 235,2 xH/m™,
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rae h =0,17 M — BBICOTa CEUYEHHA paccTpernia, Rg= 1,2-10°H-M? —em. 1. 7.

Torna rmyGHHa 3a/IeJIKH KOHLOB ynopoB paccrpena [

P \/P 3p_1 N
= P P .2 P K _
!—0,8[R* + (R*) + R* ]—

B 9,15 / 915 , 3:9,15:063 . _
=08 [5355 —+ V(3352 )" + ~ 3353 ] =025m

PacueTHyo rnyGuHy 3apenxu KoHuos ynopop I-o6pa3soro paccrpena B xpems
CTBOJIa NoJiyuaeM U3 BolpaxeHus (117)

1+coswp 1+ cos 34°
t =t = 0’25 =0,28 M,
P 2 cos wp 2cos 34°

rme W = 34° — yron mexay NpojoibHOM ochio ymopa (CTOMKH) paccTpelia H HOp-
MaJIbi K KpenH CTBONa B MeCTe 3aieNnkn (CM. ruc. 23).

CootBercTBeHHO N. 3.66 npuanMaem ¢ == 0,40 M.

35. 'ny6una 3amenku paccrpena II "B xpens crBona onpefenserca no ¢popmyne
(124), a npepBapuTensHo ~ no ¢popmyne (125)

1 P 3R EI
- p 2 3 3 6 pz
e Y S - —————] =
By = I Gagly -2~ 2 T3 ]
p p
1 28,2 - 10°
[ (3:2352-4-2-4%-235% -

T 2352 10° 243

3-1,2-10%-2-10'"-8,4-107° | o
- 101047 b= -0

rme P =P, =282- 10° H; I, =84 1076 m*; 1, =1, =4 M — nHa paccTpens
o ynol%a (cmz.spnc. 23); a, =235m E=2" 10''y. M2; R6 =1,2-10° H'MZ;
H'-m

7=10 H no popmyne (126)
3Ppao , ,
BZ = 2R1312 (ao - 3aolp +21p) =
P
3-28,2 [10% - 2,35
= 3 (2,357 —3.2,35-4+2-4%) = 0,338 »’,
2.2352-10% -4
Torpma

=B + B, + B, =/(-0,01? +0,338-0,07 = 0,52 m.

PacuetHan riy6uHa 3anenkH pacctpena Il B Kpens cTBona onpefesifAeTCA H3 Bhipa-
wexua (117) unpn w_ = 0 cocrasmaer ¢t =t = 0,52 m.
p
MprHuMaem tp = 0,55 m.
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36. I'ny6una sapenxu ynopa Barmciserca no popmyne (130)

2P, 228,210
t = - _
UpRs 0,548 -1,2 - 10° 0,09 m.

= = -10° . = = = ;
rae Pls Ppy 28,2-10° H; Up 2(h + b (2(0,17 +0,104) =0,548 m;

Rg = 1,2 105 *H/m?.
PacuetHan rny6una 3agenxu ynopa — no gopmyne (117) u nmpu & _ =0 cocras-
nsger tp =1 =0,09 M. Cyyerom n. 3.66 npmumaem tp = 0,25 M. P

P

Pacuer apMHPOBXH 1O IPEAENBHBIM COCTOSHHAM BTOPOSi rpy bl
H3 YCJIOBHA OF paKMdeHHst nporuGa npoBoaKMICOB

37. IlpoBepsiem yCIOBHs orpaHHYeHHs NporuGos NpoBoaHMKa 1.
[IpenpaputensHo no rpaguky (cm. puc. 17) npu o, =0 onpepensiemM AL NPOBOA-
apka 1 ¢ Ig (I/ay ) =1,098 B Touxe NpHIIOKEHUA CHIIBI Py =41,5 xH ¢ xoopaMHa-

Tolt Ey =0,37 Ge:gpasmepnyxo byukupio xecTKoCT! [ (Ey ) -“-10.7-

1
H& TOoMY Xe rpaduky (cm. puc. 17) npu o, = 0 oripernensaeM mIs NPOBoAHKKa 1

¢lg (l/ay ) =1,098 Ha sIpyce B TOUKE mpunoxeRus ¢ KOOPIMHaTOH Ey =0 6e3pas-
1

MEpPHYIO q:oymlamm wectkocrn f(0) ==1,15.
Mo ¢opmyne (132) npoBepsAeM BRINONHEHHE YCJIOBHS OTrpaHHYEHHA nporu6os

nposoAHMKa 1 B nponere:

By, a1,5-10°
f,=——————— <f_, f, = 3 < 0,045 m,
. p Y 4130-10° - 0,7
N Gy ) :
0,014 m < 0,045 m,
me P, =4L5-10°H; €y, =4130-10° H/w; fy, =0,045 w, . nporuG npo-

1
BOAHMKA HE NMPEBLILLAIOT NPejIesIbHbIe 3HATCHUA,

Io cootHoutenuto (133) nposepsiem BLINOIMHEHHE YCIOBHA OrpAHHYEHHs NPOrHGOB
NpOoBOAHHKA 1 Ha Apyce:

. 3
Poy, 28,2 10
f L oEm—— < f = < 0,045 w,
PYy ¢, SO mp 'py, T 4130-10° - 1,15 "
1

0,006 M < 0,045 m,

IHe Ppy =28,2 - 10° H, 1. nporuGpl NPOBOJHHUKA He NPEBLIILANT HApefeNbHbIE 3Ha-

YeHHH,

38. [IpoBepsaeM yciioBHA orpaHHueHns nporuGos NnpoBogHUKA 2.

[Ipeasapurenbio no rpapuky (cm. puc. 17) npu 0., =0 onpepensem [iA npoBoJ-
HMKa 2 ¢ Ig (llay ) =1,16 B TOUKE NPHIONKEHHA CHIIEI =41,5 xH ¢ KoopnuHaroh

€, =0,37 Geapaawzxepnyxo YHKUMIO KECTKOCTH | (Ey )= 6:67.

y
? Ilo ToMy xe rpagpuxy {(cm. puc. 17) npu 0_ = 0 onpenenseM wis NpoBOAHHUKA
1c lg (1/a, ) =1,16 Ha apyce B Touke npmomeﬁm ¢ xoopmunatot £ =0 Gespas-
¥, Y2
Meprylo dyHKumo xecrkocti f(0) =1,13,
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Ilo dopmyne (132) nposepseM BLMOJIHEHHEe YCNOBHA OrpaHHYEHHA nporn6os
NPOBOJHKKA 2 B NpoJiere:

P, 41,5103
fo= 2 <f ., f - <0,045 m;
Y. c., fE) np yz 4784 - 103 - 0,67
0,013 m < 0,045 M;
rne Py =415 - 10° H; C =4784 - 10° H/m; f =0,045 M, T.e. nporu6si npo-

BOJHAKS He NpeBHILIAIT npenenbﬂue 3HAYEHHA.
Ilo dopmyne (133) npomepseM BLIIONHEHHE YCJIOBMA OrDaHMYEHMA NPOrHGOB

NpOBOIHUKA 2 Ha Apyce:

P 28,2 10°
i < 0,045
=TT < 4 = ) M,
fpyz c,. £ Tnp fPJ’, 4784 -10% - 1,13
Py,
0,005 m < 0,045 ™,
roe P = 28,2 - 10 H, T.e. nporuSbl NPOBOIHKKAE He MPEBLILIAKT NpeNeNbHbIE 3Ha-

YeHN, py2

IIPHJIOXEHHE 8

ONPEJNEJIEHHE ®AKTHYECKHX HM3HOCOB KOHCTPYKTHBHBIX 3JIEMEHTOB
IKCIUIYATHPYEMBIX KECTKHUX APMHPOBOK

ONPENEJIEHHE OAKTUIECKUX H3HOCOB PACCTPEJIBHBIX BAJIOK

1. 3ameps1 paccTpesoB NPOM3BOXHTL Ha HECKONBKMX (He MeHee Tpex) HamGonee
HM3HOLNEHHBIX YYaCTKaX mo Iiry6mHe CTBONA, pacnojiarast ONMH H3 HMX B BepXHe#t yacTH,
Apyro#t — B HHOKHEH, - TpeTHH — mocepeHHe CTBOJA.

2. Kaxppift 3amMepHLIl yyacTOK AOJKEH BKJIIOUATH, KAK MHHHMYM, TpH fApyca
paccTpesnos.

3. BamepHBIe CeYEHHA Ha OMHOR OTMeETKE B CTBONE (IUIOCKOCTb APYCa) pacnofiararh
Ha HeCYIMX PacCTpe/iaX paccMaTpPHBAGMOTO Da3sfiefia CTBONA (puc. 25), KOHTPONbHBIe
paccTpensl 3amapkupoBail P, P, P, P .

4. YuCmo 3aMepHBIX CeueHuit 'Ha KaIOM H3 KOHTPOIIMPYEMBIX PacCTPeNoB HOIKHO
GLITh HE MEHee TpeX.

Kpaftrme 3amepHbie cramuuu C, C KaX/Ioro HeCyuiero paccrpena (cM. puc. 25)
pacnoyiaraTe Ha pPacCTOAHMHM OKOJO 130 CM OT KpenM MM YaloB COeJHHEHMA, a CedeHHe
C2 — nocepeaure nponera Ganku.

5. B Kaxpom 3aMepHOM CeYeHHH, B 3aBHCHMOCTH OT THIOpa3mepa pacCTpeNbHOR
Ganky, HeoGxonuMo KOHTPONMPOBATH CIIEAYIOLME FeOMETPHUECKHE Pa3MEpEL.

Ilns Ganky BYTaBpOBOTO CEUEHHUA :

a) UMAPHHY NOJIKM BepXHe# — b pn ¥ HuxHel — b pH

6) BHICOTY MpodHns cnera — b M cnpaea — h pn O BepTAKALHON OCH CHMMET-
puK Gamcu; e

B) TOMUMHY CTO#KH d . B CpepHei N0 BEICOTE CeUeHH 1aCTH Ganku;

144



Puc. 25. Cxema pacnonomesnsi 3a-
MepHbIX Cedennit Mo AnuHe paccr-
pensHsix Ganokx: C , C2, C, -

3aMepHble ceqemm,‘ Pl, P2,3P3, | Py

P, — paccrpenst; IT, N7, I, c \ ¢

l'f;, “s’ n 6 nposommlxu. 23 & 2 oo
ﬂ, , ,72 ,

T) cpemHye TOMIUHEI NOJIKM BepxHelt »tm ¥ HHXHel Iml’ H3MepeHBbI€ Ha pacCToA-

by~ 'n

4
Ins 6anky TpsAMOYTONBEHOIO CeYeHHA
a) INMPHHY Tpo@HIA Mo BEpXHeH — b - HHXHeR — & y FPaHaM;
6) snicoTy npodwmnd cneBa — ki %npasa h pn oT ng'mxanwon OCH CHMMETPHH
ceyeHus Ganku.
6. PeaynrraThl 3aMEPOB OJHOMMEHHBIX PAcCTPENOB, MMEIOLINX ONMHAKOBYIO Map-
KHPOBKY H pacllOfIOXEHHBIX H2 CMEXHBIX APYCaxX KOHTPONHPYEMOro y4acTKa apMH-
POBKH. 3aHOCAT B Tabnuny (o6pasey — tabm. 7).

HHM Yy = 0T KpOMKH NONKM.

H
pn

Tabnuua 7

Mpennpusarne
CrBon
KOoHTpo/MpyemMble OBHOMMEHHbIE PACCTpelTkl (YKa3aTh MApKHPOBKY)

KOoHTponupyeMsle pa3mMepsl pacCTPeIbHOM Ganku, MM
Yuacrox | Homep| 3a-
cCTBONa |ApYyca vep-| livpuna nonxu |Bsicora mpo- | Tomumua] Cpennas Tonmu-
Hoe (npodunn) bunn CTeHKH H3 NONKN
l;eue— d c
He |BepXxHel |HwkHeit |cnena [cnpaBa BepxHel |HuxHen
b b h h t ¢
pB pH pn pn nBs H
1 2 3 4 5 6 7 8 9 10
Cl
C2
Bepxuutt C,
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Npononxenue tabn 7

KoHTponupyembie pasmMepbl pacCTpensHon Gamku, MM

Yuacrox |Homep{ 32~ | muouna nomicu |Beicoranpo- | Tonumma | Cpemsiss Tonum-
¢TBONMA [Apyca [mep- (npodunsn) duna CTeHKH Ha NONKHK

HOe d -.-———.1
ceye- |BepxHeR | HIDKHEW| cneBa | cnpaBa c BepxHeit| HHKHER

Hue bpa bpu h pn h o s e

1 2 3 4 B 6 7 8 9 10

Bepxuun

000

W

It

b

e¥eKe] (')NOO

W N =

[

Cpennuit

OO0
w

N0.0

)

o

[e¥e)
)

)

Hyokaui

Ye¥e)

2]

oXeNel Ke!
[P Ol

JlaTa BHINOJIHCHUA 3aMEPOB
GaMHUIHs, 1.0, BEINOHABIIETO 3aMephl (NOAMNUCH)

3anoymHeHHas Ta0nMua — NEPBUYHLIE NOKYMEHT, KOTOpBbI# AOMKEH XpaHUThCH B
OTHENe rIaBHOro MeXaHMKa IaxTel (pyOHUKa) .

7. 3aMepsTh CnefyeT MEDHTENBHBIM MHCTPYMEHTOM (HanpuMep, LTaHreHUUpKY-
nem), oecreurpaloumm TouHocts * 0,1 Mm.

8. MepBrift o6Mep FeOMETPHUECKHX Pa3MepoB CEUeHHH pacCTpeNbHBIX Gaslok mon-
xeH OrTh NpoM3BeleH He mo3e yeM yepe3 1 Mecsll mocne MOHTA)XKa apMHPOBKH B CTBO-
ne. Bropolt — neped coavei CTBO/Aa B 3KCIUIYaTAUMIO Ha NPOEKTHEIX pexMmax paGoTs
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NOOBEMHOR yCTaHOBKH. Yacrora BhIMOJHEHHA MOCIEAYIOUMX 3aMepoOB ONpeaenAaercs
no maHHEIM Tabn. 8.

TaGnuua 8
Crenenp arpecCMBHOCTH CKOpOCTs KOPPO3MH paccTpesib- YactoTa 3aMepoB,
Cpedbl B LUAXTHOM CTBO- HbIX §as1I0K B CTBONE, MM/T ner
ne
Cnaban Menee 0,05 8
Cpennss 0,05 - 0,2 5
CunsHan Bonee 0,2 3

9. MecTa ceueHM#t, B KOTOPEIX HaMeYaeTCA MPOBOJNHTbL KOHTPOJILHLIE 3aMEPBI, iepen
CHATHEM OTCYETOB AOJKHLI OLITH TLIATENIBHO OYHINEHBI OT I'PA3M H NPOAYKTIOB KOppPO-
3MH, HE MMETh CNIENOB MEXaHHYECKHX NOBPEXACHHHN OT 3aYHCTKH.

10. [Ipu 3KcInyaTauMu KaxAblii M3 NOCHENYILMX 3aMepOB NOJIKEH IIPOBOOUTHCSH
BCSIKHMA pa3 Ha OOHMX M TeX K€ KOHTPOJIBHEIX APYCaX B ONHHX H TEX XK€ 3aMEePHBIX ceye-
HUAX.

11. Pe3ynbTaThl HEpPBOTo 3aMepa paccTpesibHEIX OaloK Ha KOHTPOJIMpYEMBIX ApY-
¢aX — HMCXOOHbIE AaHHbie O MNOCAENYyOWEero ONpefeNeHUs 3HaueHUH Koppos3uiiHoro
NOPa)KeHHs1 PacCTPENIOB B CTBOJIE.

12. 3HaueHHs KOPPO3SMHHOIO M3HOCA PACCTPENIbHBIX Oaloxk Ha ofHy CTOpOHY nO
KaXJAOMY H3 KOHTPOJIMPYEMBIX MNAapaMerpoB HaXofsT KaK MOJIypPa3sHOCTh MEXAY reo-
METPHYECKHMH pa3MepaMH, NMOJIyYEHHBIMH OpH NepBOM H NOCeAYIOWMX 3aMepax, T.e.

(1) (n
b — pr)

pB
5155) = ; , MM; (206)
b(l) - b(")
5%’) = ol 21 , MM; 207)
2
h (1) _ h o)
() P pr
5, = ), MM; (208)
2
p (D) _ 4™
pn pn
n
) o= > . MM; 209
1 n)
d(c ) - dc
6d = A , MM; (210)
1 n
(B) g E’IB) - tIIB
8t = ; , MM; 211)
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(1) )
to — 'm

ny_
5§ )= , MM, (212
2
rme uHgekc (1) coOTBETCTByer nepsoMy, a (1) — nocnemyioumm amepam (n =2,
3,...).

PesymuraTsl 3amepoB, oSpaboTaHmbie yKasaHHbiM cnocofom, 3anocsTes B Tabme-
ny (o6pazen — Tabn. 9).

Tabnuua9

Ipennpudarue

Crson

Koutpomapyemele omHOMMeHHble PaccTpennl (yKa3aTh MAPKHPOBKY)

Bpems yCTAHOBKM paccTpesioB B CTBOJIE

H3anoc paccrpensuoi GankH HA OFHY CTOPOHRY, MM

Yuac- | Homep | 3amep- | ITo mupuue non- | ITo sricote npo{ Ilo romuu-{ Io cpemieit

TOK Apyca HoOe xu (npodunsn) buna He CTOHMKY | TOMUMHE
CTBO- cege- 8 NoM<Hu
na Hue d
BepXHe#l | HHOKHeiA|cieBa [cnipaBa Bepx- | HMX-
(s) (%) =) (n) Heit | meit
8 h 8 b 8 n 8 h 6(3) a(H)
t t
1 2 3 4 5 6 7 8 9 10
gl
2
Ca
Cl
Bepxunit C
C2
3
C
3
C3
gl
2
CS
Cl
Cpemmit C2
C
3
C
3
C3
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Mpoponxenne Tabn 9

H3unoc paccrpenpHoitl 6anKyu Ha OOHY CTOPOHY, MM

TTo mmpane nosi- [Tlo BeicoTe Apo-| ITo Tommu- [Io cpenueit

Yuac- | Homep| 3amep- [ X# (npoduna) buna He CTOMKH | TonmuHe
TOK Apy- | Hoe 6d nonxu
cTBO- ceue-
na HHe BepXHelt | HHO)KHeIt | cJleBa | cripaBa Bepx-| HHx-
(8) ® | s6) Q) Hei | ueii
) b 8b 8, 5, 5@ 5
r t
1 2 3 4 s 6 7 8 9 10
Cl
Himxauf C
C2
3
C
1 .
C,
C3
C
1
C2
C3
» b
8% =
Py

DaKTUYECKHI YCpeRHEHHBIN H3HOC paccTpeNoB Ha CTOPOHY 5p
daMuIns, 4.0, BLINOJHABLIEIO 06paboTKy (NOQMHCE)

B nocnemueft crpoke 1a6n. 9 npuMBOmATCA CpenHMe apHdmMeTHUeCKHe 3HaYeHHs
8* no xaxmoMy H3MepsAEMOMY Mapamerpy.
P 13. dakTHueckuit ycpelHeHHbI#f H3HOC OHOMMEHHO 3aMapKHPOBAHHBLIX paccTpe-
noB &  HaxomuTes Kak cperHee apudMeTHYECKOEe BCex 8;, noMelUeHHBIX B TIoCTeHe#
crpoke 1abn. 9.

ONPENEIEHUE GAKTHYECKHX M3HOCOB NMPOBOJHHKOB

14. 3aMepsl NMPOUM3BOAHTL HA YYacTKE PaBHOMEPHOIO ABMXKEHHSA COCYHOB Ha Beex
ﬁmx}';\x pabouMx NPOBOAHHKOB (CM. puc. 25), 3aMapkupoBaHHbIX II X H2, 1'13, I‘l4,
L.

5 1(5. 3aMepHBIe ceYeHMH, PARHOMEDHO yepelysd MO [UIMHE NPOBONHMKA M IiyOuHe
CTBOJ1a, PAcnoOJIAraTh IOCEpEefdHHEe NPOJIeTa MeXAy paccTpenaMy H Ha sipycax apMHpOB-
KU B COOTBETCTBHH CO cxemoft (puc. 26).

16. OG1Lee YMCIIO 3aMEPHBIX CeYeHHH Ha KKAOM M3 KOHTPONMPYEeMBIX HHTOK Mpo-
BOIHHKOB [OJIXHO GbITH He Menee 50.

17. B xaxpom 3aMepHOM CeYEHMM B 3aBHCHMOCTH OT THIIOpa3Mepa NpPOBOMHHKA
IOTIXKHBI KOHTPOJMPOBATLCA CNEAYIOIHE TeOMETPHMECKHE Pa3MeEpH.

JInA npoBOAHHKA NPAMOYTOLHOI'0 CEYeHHA :
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Puc. 26. Cxema pacIoONOXeHMsi 3aMEpHBIX CEMeHHil 10 [/IHHE HHTKH
NMPOBOAHHKA: Cl , C2, oo o Cm ~ 3aMepHpIe cedefnA; P — paccrpen;
II - npoBoaHHK; ! — IAT APMHPOBKH

a) WHpHHA NpOQMAS CO CTOPOHBI NepefHeH cTeHKH (B 30He
KOHTaKT2 C HalpaBIAIMMH yCTpoHCTBAMH ITOZBEMHOTO COCYAR) -
pr1 ;

6) wHpHHa NpodHNA CO CTOPOHBI 3ajHed CTEHKH (BHE 30HH
KOHTaKTa ¢ HaNpaBAAIOIMMA YCTPORCTBAMH NOABLEMHOTO COCYHA) —
bn pz;

B) BBICOT2 Npodunsa — H.

Jina npoBoAHAKA M3 PeNnbCoBOro NpoKara:

2) WIMPUHA CONOBKY — br;

6) wmMpHHa nomomBe — b

B) BBICOTA [ipodHumLI — H ;

r) TOmuMH2 CTOUKH dc.np B CpefiHell MO BBICOTE CeueHMd 4acTH
pensca.

Pe3ynsrathl 3amMepoB 3aHOCAT B TaGnuuy (o6pasen — a6 10),
KOTOpaA ABJIETCA NEPBUYHBIM AOKYMEHTOM, HOJIKHA XPAaHHTHCA B
OT/Iese MaBHOr'0 MEXAHHKA IAaXThl (pyHOHHKa) .

nuor?

TaGnuua 10
Hpennpusrue
Craon
KouTpomipyeMslit yyacTOK CTBONA OO Ity Gune
¢ Apyca N° nosapyc NO _____

KoHTponupyeMbie pa3Mephl NPOBONHUKOB, MM

*
n II2
Iupya npodu- | Tomumua | Borcora | Ulupuna npodu- | Tomumna | Beico-
Jamep- 7IA CTEHKH CTOMKH, npodu- A CTEHKH cToikmu, | Ta
Hoe d na, H d npo-
cop cnp
ceveHne INepen- | 3apueit Tepen- |3amuest dunn,
b“p 2 1 :eﬂ b np2
(mopom- np1 | (nmogomm-
(ronoe- | mer) (ronos-| B,
bmu ) KH, bmu)
b)
r
1 3 4 5 6 7 8 9
C
1
Cz
Cim-2)
C(m-x)
£ 3
C"';' i
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Hpumevanye.

*Mapknpoaxy NPOBOOHHKOB YKa3bIBaTh B COOTBETCTBHM C NPHBA3ZKOH K KOHKPET-
#O¥ CXeMe 8pMHPOBKH.
aech M — YHCI0 38MEPOB Ha KAKIOM NMPOBOJHHKE.

JaTa BHINOSHEHHA 3aMepOB

damunuA, 1.0, BBIMONKABUIErO 3aMepbl (OIIHUCH)

18. 3amepaTs cnemyer .MepUTENLHBIM UHCTPYMEHTOM, 06ECICUMBAIOLIMM TOYHOCTS »
10,1 mm.

19. TlepBbiit MHCrpyMeHTanbHBIY KOHTPONL MOMKEH NMPOU3BOMMIBCA HE TNO3KE
ueM 4epe3 1 mecan nocne MoHTaXa ADMMPOBKH B CTBoONe. Bropoit — nepen cpaued
NO'bEMHON yCTAHOBKH Ha PaCUETHBIX PeXMMAaX IKCINYyaTaUMH.

Tlocnenyioume 3ameps! IPOBOIUTH C MHTEPBATIAMM NEPUOIHYHOCTH

K, -10*
T = - , (213)

n m-g'V2-NF

ThREe KH — Ko3pPHuMeHT, XapaKTepH3yoLMi H3HOCOCTORKOCTh NMPOBOOHUKOB;, M —
Macca TPYxeHOro MOOBEMHOTO cocyda, KI; £ — YCKOpeHue CBOGODHOTO™ NajieHMs,
M/c”; ¥V ~ MakcUManbHasg CKOPOCTb OBHXKEHHS COCYHa B CTBOJIE, M/C; N — rofgoBas
Hapa6oTKa yHcna MUKIIOB NOMLEMHBIX OIEPaLiuit cocya.

Ynucneunpie 3Hayenus Koappuunenta K HeoGXONUMO NpHHMMATE B 3am%cnmoc—
TH OT THNA npo%ommxa O NepeBSHHOTO NMPAMOYTOJIBHOI'O CEYEHNA — 0 ,5 - 107, pens-
coporo — 1. 10°; crafgsHOTO NONOTO NPAMOYTONBHOTO CEYeHHsT — 5 - 108.

20. IIpn BHINONMHEHUM KOHTPONBHBIX 3aMEPOB [EOMETPHYECKHX IAPAMETPOB METa-
AUYECKHMX NpPOBOBHHKOB Hepa(ouue NOBEPXHOCTH B 3aMEPHBIX CEYEHHAX NEpell CHATHEM
OTCYETOB AOJEXHB! OLITH THIATENEHO OYMLIEHE! OT IPA3H U [IPORYKTOB KOPPO3HH.

21. BenwumHbl HM3HOCOB ROBEPXHOCTEH MPOBONHMKOB BBMHMCIAIOTCA 110 CIEAYIO-
MM COOTHOUIEHUAM,

Ilo umpme npodunsa paGounx noBepXHOCTeHt MPOBOMHUKOB INPAMOYTONBHOIO
ceqeHHR (Ha ofHY CTOPOHY) :

b 1y _— b (m
)
5 = it P , MM, (214)
KO
2
rae b (1) , b ('3 — IMPHHA NPOBOJIHHKA MO Nepentel CreHKe, onyyYeHHass NPH NEPBOM

3amepe (C MHAEKCOM 1), M MIHOLIEHHOrO CEYEHHMs MPU MOCNENYIOIHMX (C HHOEKCOM n =
=2,3...

No umpmie npodwis HepaGOYHX NOBEPXHOCTEH NPOBOHUKOB IPAMOYTONBHOIO
ceyeHHMR (Ha OfIHY CTOPOHY) :

a _,0
bnp,z bnp1

8s = > , MM, (215)

e bW, p®

op ’ np —~ IMPUHA NPOBOOHMKA IO 3afHefl CTeHKe, NONlyyeHHas: IIPH NePBOM
? 2
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3aMepe (¢ MHOEKCOM 1), M WIHOIIEHHOTO CEYEHHA NPH NOCHERYINMX (C HHOAEKCOM
n=273,..).
ITo umpHHe rONOBKH NMPOBOAHHKA H3 PEILCOBOTO MPOKaTa (Ha ONHY CTOPORY):

1
N 4

6, = , MM, (216)
2

rae b;l), blS”) ~ IMpHHA IONIOBKHM NMPOBOAHMKA, NOJYYeHHasA IPH MEPBOM 3amepe
(c urOAeKkcoM 1), ¥ HIHOIIEHHOrO CeYeHMsA MpH HOCNenyomMX (C MHOEKCOM R =2,

Ifo nmpuHe nogouBEl NPOBOJHHMKA H3 PENBCOBOro MPOKaTa (HA OFHY CTOPOHY):

(D ™
5 l'llll nu

nm = 5 , MM, (217)

rae b(llzl, b(") — UMpHHA TIOMOWBHE NPOBOAHHMKA, MONYYeHHAsA NpPH NEPBOM 3aMepe
(c HHOCK COM 1), M H3HOILUCHHOI'O CeYeHMsA MPH NOCIEAYIOUMX (C HHAEKCOM N =2,

3.
“to TONMILMHE CTeHKH I{IPOBOAHHKA M3 DENBbCOBOIO MpoxaTa (Ha OMHY CTOpPOHY)

1 n
i@ -8
8§ = , MM, (218)
2

roe dél), d(g) — TOIMHA CTEHKH NPOBOMHHKA, MOJIyYeHHAs NpH NepBOM 3amepe
(c uHpgexctom f), H HM3HOIICHHOrO CeueHMs IIPH MOCHERYIWMX (C HHEEKCOM n = 2,
3...).

o BricoTe npodiid NPOBORHUKA:

5, =H® g™, vy, (219)

rme H (1), H @ . BBICOT2 NMPOGHIIA MPOBONHHKA, NOJYUSHHAA NPH NEPBOM 3amMepe
(¢ uupexcom 1), H H3HOIIEHHOTO CEYEHHS NPY NOCNEAYOIMX (c HHEeKCcCoM n=2, 3 ...).

BhIMMCIIEHHEIE 3HAYEHHA - ) s 8}{ 3aHOCATCA B TaGmuny (o6pa-
3en — Tabn. 11). n

B npeanocienHest crpoxe tabn. 11 m maozun‘ca cpenHHue apupMeTHYECKHE 3HAYEHHS
N0 KaXAOMY H3MepAEeMOMY napamerpy xn’ 6* [l MPOBOMHUKOB TtpsMO-
yromHoro ceuemus wm 0% &6* x'fponouuuxon M3 PeJIbCOBOro IPOKaTa,

22. QaxTHYECKHE ycpeaﬂeﬂnue 1andtn paﬁo'mx 6 n mepabowux 8  moBepxHoc:
TeH OMHOMMEHHBIX PAGOUMX MPOBOMHHKOB ONpPENENATCA H3 CIIEAYIOLMX BEIPAKEHHM !
11 IPOBOOHHKOB NPAMOYTORBHOTO CeUeHHA

— S
n = 61(3’ MM, 220)

8:ﬂ+8’:‘—6n

8 = , MM, (221)
2

K’ 6!(3’ 6:"

1 NPOBOTHUKOB M3 PEIIECOBOIO InIpoKaTa
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* *
6d + 6mu

8n = 5 , MM, (222)
8%+ 8% _ &
5 =—% . . » MM. (223)
2

Brraucnenusie 3nadeHns Bn u § 3anocATcs B nocnemHue crpoxky Tabn. 11,

TabGnunya 11
K 3amepam npoBoONHHKOR
or (nara)
TIpennpustue
CrBon

KoHTpoympyemait yuacTOK cTBOMNA o TiyGuHe

c apyca N¢ no spyc N¢

H3HOC npoBomHHuKa Ha OIHY CTOPOHY, MM
II, I,
3amep-
Hoe Mo wupsse npo- | Tomuu- | Beicora | Mo wupume npo- | Tomum- | Buicora
ceucnue dumna cTeNKH Ha npodn- bwia crenxy Ha npodu-
cTofKH, ns, C¢TOWKH, ,
flepen- (3amuei, é d 51{ Tepen- | 3amues, L) d 5 i
He#, 51(3 Hel, K3
Kn |(nomom- axn (nopou-
(ro.r:son- %5:, (ronop- BBI,
v, 0) - XM, Sr Bn w
1 2 3 L 5 6 7 8 9
gl
Cz
3
C(im-2)
Cim-1)
Cm
sv - 28
m
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Ilpopomxenue Ta6n. 11

H3noc npoBoAHMKA Ha OHY CTOPOHY, MM

m, m,
3amep- o wnpune npo-| Tomuu-| Bricora | o wupuue npo-| Tommu- | Beicors
Hoe buna creMxu Ha npodu- | ¢una crenxn HS npodu-
ceucHue CTORKY,| 54, cTofikmM, nA,
Mepen-|3ammen, | 8, | 8 |[Mepex-|3ammen,| &, oy
Heil, 81(3 neil, a
[nomou- (nopom-
Kn K0
(romop-| =ar, (ronos-| BsI,
KH, 81'1 et KH, 5,.) )
1 2 3 4 5 6 7 8 9
GaxTuyeckue Sn
Ycpennennnie waHOCK] )
Qamunng, H.0., BHINONHABIIEro 06paGoTKY {nopnuck)

NMPUIIOXKEHUE 9

YCITOBHLIE OBO3HAYEHUSA

Py

Oxyz
0,2%%

k=1,2,3,4
n=1,2

3

nOwl

154

no6oBan 3KCIIyaTAlMOHHAS HArpy3Ka, BO3HMKAWILAA IPH
B3aMMOMEACTBHM HAMPaBIAOILEIO YCTPOHCTBA MBHIKYLLErocs
NMoALeMHOro cocyda C NPOBOAHHKOM J>KECTKOR apMMPOBKH
B JI060BOM MIOCKOCTH H HaIpaBIeHHAsA TOPH3OHTANBHO IO
Hopmaltd k noGoBo#f paGoveffi NOBEPXHOCTH NPOBONHMKA;
60KOBaA SKCIUTyaTaIHOHHAs HArpy3Ka, BO3HHKAOIIAA MpH
B3aMMOMIEHCTBHM HaNpaBAAIOILIETO yCTpoicCTBa NBHXKYIIErocH
NOA'’BEMHOT0 COCYHa C IIPOBOHHHKOM XECTKOH apMHpOBKH B
GoxoBOff IIOCKOCTH H HampaBleHHasd TOPH3OHTANBHO N0
HopMan K OokxoBo#t pabouefi MMOBEPXHOCTH NPOBOOHHKA;
HENOXBHXHAA CHCTEMAa KOOpPOWHAT, OPHEHTHpPOBaHHas OTHO-
CHTEJIEHO NMPOEKTHOTO NOJIOXEHHS NPOBOAHHKOB apMHPOBKH,
NMOABHXHAA CHCTEMa KOOPOMHAT, XECTKO CBA3aHHaA C IOBH-
KYIUMMCA NOOBLEMHEIM COCYHOM,

HHOEKCHl HAlpaBAAKIMX YCTPORCTB NOABEMHOI'O COCyAa;
HHIEKChl NPOBOSHHUKOB OJHOI'0 MOghEMa;

Macca MOPOXKHEro MOMABEMHOro cocyla (C y4yeTOM MOBECHOrO
YCTPORCTBA H CTALIMOHAPHOTI'O 30HTa), KT}

Macca CPy eHOTO NOABEMHQTO COCYHa, KT';

MaKCHMAJIBHAS TaXOrpaMMHadA CKOPOCTD NBHXKEHHS I'PYKEHOTO
NOA'BEMHOTO cocya, M/C;

BEICOTa IOABEMA, M;
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Coyn ™ Coom
Ipz

F

| P

P

9

MOMEHThl HHEpUMH TPYKEHOTO NONBEMHOr0 cOCyda OTHOCH-
TeNHHO COOTBETCTBYIOIUMX HEHTPATBHbIX OcCelt X v Y
K- M"; .
COOTBETCTBEHHO J10GoBad M GokKoBas KECTKOCTH NOXBEMHOTO
cocyna npH ero ge¢opMHPOBAHMM COOTBETCTBEHHO JIOGOBBIMHU
U GOKOBBIMM Harpy3kami, kH/m;

PACCTOSIHHA N0 BEPTHKaNH OT LEHTPAa MAacC IPyXeHOro NoxbeM-
HOTO COCYAAa [0 TOPH3OHTANBHBIX IUIOCKOCTEH, MPOXOOALMX
COOTBETCTBEHHO Y€pe3 BepXHHeE ¥ HI)KHUE )KeCTKHE HanpaBIIRlo-
e ycrpoficTea (paboune WIH MpegoXPaHHTENBHEIE) , M;
paccTofHUe MO BePTUKAIN MEXAY BEPXHHMH H HHXKHHMH XeCT-
KHMH HATIPpaBRAOWMMH ycTpolicTBamH (paGounmMd MAH npemo-
XPaHHTENIBHLIMHU) , M}

paccTosiHHEe NO FOPH3OHTAIIH MEXIy NPOBOOHHKAMHU NOXBEMHO-
ro cocyfa (ILUHpUHA KOJIEH) , M;

rabapuTh! NOLBEMHOTO COCYAa B HaNpaBieHHH, NEepHeHONKY-
JISIPHOM ILTOCKOCTH HPOBOJHUKOB, M;

BEeJIMYMHBI KOHCTPYKTHBHEIX 3230pPOB Ha CTOPOHY Mexay pabGo-
YMMH NOBEPXHOCTAMH MPOBOAHHKOB H XKECTKHMM Hanpapsio-
UMMH ycTpoficTBaMH (paGoyHMH MM MPegoXpaHHTEIBHBIMH)
COOTBETCTBEHHO B JI000BOM H GOKOBOM RampaBJICHHAX, M;
COOTBETCTBEHHO BEJIHYMHBL CpelHEKBaJIpaTHUHLIX JI0GOBBIX
H GOKOBBIX MOHTDKHBIX FOPH3OHTALHBIX OTKIIOHEHHH 1po-
BOIHHKOB OT [MPOEKTHOTO MOJIOXKEHHUS, M;

pacueTHass HHTEHCHMBHOCTh KOPPO3MHHOro H3HOCA OCHOBHBIX
HeCcyIlMX 3/IeMEHTOB APMHPOBKH, M/TOx;

pacyeTHas HHTSHCHBHOCTH MEXaHMYeCKOro H3HOCa HPOBORHH-
KOB, M/Tof;

pacueTHBIi cpok chyXObl APMHPOBKHM HIIM I[TPOHOIDKMTEINb-
HOCTD €€ IKCIUlyaTauMH, rofbl;

MOZYJL yNpYTOCTH MaTepHana NPOBOJHHKOB K paccTpenos,
H/m*;

PacueTHOE CONPOTHBIICHHE MaTepHasia NPOBOHUKOB H paccTpe-
JIOB 11PH PaCTSI¥EHHH, CKATHM H uarn6Ge, H/m” ;

pacueTHEle conpoTHBMeHuss OeToHa KperM CTBOJNA Ha OCEBOE
pacTsxkeHHe 1A NpemeNnbHLIX COCTOSHMMA negnon rpyInel Npy
KJacce 6eToHa 110 NPOYHOCTH Ha CxaTue, H/m™ ;
OeHCTBUTENIbHAS MHTEHCHBHOCTD HOILEMA;

HIaT apMHPOBKH, M;

LHEeHTpanbHble MOMEHTBI MHEPLUMH NONEPEYHOro CeYeHHs NpOBOa-
HHKa Mnpu mrﬁﬁe COOTBeTCTBeHHO B 11060BOH M BokOBO#H
IUVIOCKOCTAX, M}

COOTBETCTBeHHO noGopas M Ookopasd >XECTKOCTH Hecyllero
paccTpena B MecTe KpelsleHysa DPoBoaHuKa, H/Mm;
COOTBETCTBEHHO JI00oBas M OoOKoBast XECTKOCTH HeCylUMX
paccTpelloB B MeCTe KpeEIUTEHHUsT MNPOBOJHHKA C HHAEKCOM
n, H/ M;

UEHTpafEHbI MOMEHT HHEPUHH NONepeyHoro CeYeHHs paccr-
pela OTHOCHTETIBHO BEPTHKAIBHON OCH, M

nnowaak NONEepeYHOro CeYeHUs paccTpena, M™

pacueTHBIN nponer paccTpena, M;

Gonbliee paccTOAHHE MO NPORONILHON OCH paccTpena oT KpenH
CTBOJIa [0 NPOBOOHHKA HJIH OT CONPAXEHMsT C KOPEHHBIM
paccTpesioM 10 NPOBOJHHKA, HNY OT COMPSXKEHHA ¢ ynopamH
10 NIPOBOOHHUKA, M;
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H —  BhICOTa nMpodunA NpoBOJHHKA, M;
ul —  pacyeTHBIE MPOJIETH! YHOPOB KoHCONBHOro [1-o6pasHoro pacer-
pena, H3MepseMble OT COIDAXEHHA C HECYLMM DaccTpesioM
IO 3aJiENKH B Kpelb CTBONA, M;

lo -~ paCyeTHbIC MPOJIETHI PACNIOPHEIX PaCcCTpesioB (ymopos) ;

wl H W, —  BHYTpEHHHE yrnbl, o6pa3oBaHHbIe NPOJONEHEIMHM OCAMH HeECy-
L[ero PacCTpesa M yNopos, I'Pafyc;

IK —  IJIEYO CHIIBI, ACHCTBYIoLeH Ha KOHCOJIBHBIA paccTpen, M;

r —  BBICOTa FOJIOBKH PENbCa, M;

P _unp x —  3KCIUlyaTalMOHHbIE I'OPH3OHTaNbHbIE COOTBETCTBEHHO JIOCOBHE

Py P H GOKOBLIC HAarpy3KH, IiepefaBaeMble NPOBOTHUKAMH Ha Hecy-

11He pacCTPeNLI;

i 7=0,1,2,3 —  HoOMepa [IONOIHHUTENbHAIX CBA3eH Ha HECYIleM paccTpene;

2, a]. —  PpacCTOAHHA NO MPOJONBHOM OCH HECYIETrO pacCTpesia OT ero

KOHII2 [0 TOYeK MPWIOXKEHHMA IOMONMHHUTENBHRIX CBA3e#t cooT-
BETCTBEHHO i H [, M;

X —  Harpyska, nepemaBacMas JOMNONHHTENILHON CBA3BIO j Ha Hecy-
MK paccTpen npu Bo3AeicTBHM equuuuHoft noGoBo#t Harpys-
KH B Touke 0;

g. ~  NOHATIHBOCTS j-0ff JONOHKTENBLHON cBsA3H, M/H;
i —  XKECTKOCTb j-oit onojHUTeNLHON cBA3H, H/M;
&, —  KO3p(UMUHEHT BAMAHHA (MepeMelleHHe B {-OM CEYEHMH Hecy-

IIEero paccrpena nopm, nelcrgHeM eOUHHUYHON CHIIBI, NPUAIOXeH-

Holt B Touxe j , Gea yuera caasedt), M/H;

K —~  Ko3h(PHUUHMEHT, yUMTHIBAIOIHMHA 3aKpeIsieHHe KOHLIOB HECYLIETro

paccrpelia pK onpenencHAy ero NIrubHoM KeCTKOCTH;

K03 dHIMEHT, YUMTHIBAIOIMA 3aKpemnieHHe PacnOPHOro pac-

CTpena [pH ONpeneIeHHH 0CeBOi KeCTKOCTH;

$ —  BEJIMYMHA, XapakKTepH3yomas 6oKOoBYKO NOJATIMBOCTH Kpel--
d

B
I

JICHMA POBOJHHKA, 1/M;
—  pacCueTHRIH 3XCHOEHTPHCHTCT NMPHIOXEHHA GOKOBOR Harpysku
K HECYIIeMy paccTpeiy, M;

b —  pacCTOAHHE OT NPOMOJIBHOM OCH HECYIIero paccTpena Ao no-
OOLIBBI NPOBOJHAKA, M;
w —  YTON MeXny NPoJoNbHOA OChI0 KOHCOJIBHOTO OAMHApPHOTO pac-

cTpena ¥ No60oBo MIOCKOCTHIO CHCTEMBI 2Oy, I'Pan.;
F — Inouiadb nonepevdHoro CeYeHusA ynopa KoHconsHoro I1-o6pas-
HOr'0 paccrpena, M”;
I —  MOMEHT HHEPUHM NONEPeyHOI'c CeYyeHHs yNnopa KOHCOJIEHOTO
[1-06pa3Horo paccrpenna OTHOCHTENBHO BepTMKANLHON OCH, M4;
] — yron Mmexay no6GoBoft MIOCKOCTHIO CHCTEMBI H NPOAONLHOH
OCHIO pacCcTpesia NMpH YITIOBOM PACNONIONKECHHH TNMPOBOSHUKOB
OTHOCHTENBHO NOALEMHOI'0 COCY I, I'paj. ;
C 1 —  XEeCTKOCTh HECYIEero pacCTpela B HANpPaBJICHUHM, NEPCHIH-
p KYJIAPHOM €ro NPOAOJBHOK OCH NPH YINIOBOM PacllOJIOXeHHH
NPOBOAHHKOB OTHOCHTESILHO NoALEeMHoro cocyna, H/m;
C i —  KeCTKOCTb HECYHIEro paccTpeila B HanpabjeHHH, Napasulens-
P HOM €T'0 NPOJONEHOH OCH IPH YITIOBOM PacNoOIOKEHHH NPOBOJ-
HHKOB OTHOCHTENTBHO MOXLEMHOr0 cocyna, H/m;

a.,na, —  Ge3pa3mepHble napaMeTpH COOTBETCTBEHHO JIoGoBo#t U Goko-
Y BO#H >KeCTKOCTH apMHPOBKH N0 71-My NPOBOIHHKY ;
a;‘n ) a:n —  Ge3apa3mepHbIe MapaMeTpEl COOTBETCTBeHHO noboBoft 1 Goko-

BOH >KECTKOCTH CHCTEMBl “IOMBEMHBI COCYd — apMHpOBKa”

1o n-My IPOBOIHHUKY ;

Cny H Cnx ~  COOTBEYCTBEHHO Jio6oBags M OGOKOBasg >ECTKOCTH YMPYTHX
37IeMEHTOB HaUPABJISIOILMX YCTPORCTB, H/M;
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i), [k,

COOTBETCTBEHHO J1I060Basf H GokoBas OMHAMMYECKHE XECTKOC-
TH YIPYIHX 3JIEMEHTOB HanpasJisiolmX ycrpoficts, H/m;
COOTBETCTBEHHO JToGoBass ¥ GokOBad CTATHYECKHE JKECTKOCTH
YIPYTHX 3JIEMEHTOB HANpaBAAIOWMX ycTpoiicrs, H/m;

Macca XBOCTOBOI'O KaHara, KI';

nonpasoulsle Ko3)GhHIMEHTH HPH pacyeTe CTATHYECKOM sKecT-
KOCTH YIPYTHX 5JIEMEHTOB HamNpaBIsionMX yCTPOHCTE, 3aBHCH-
IME OT THNA NOgEeMa W PacloONIOXKeHHMs IOJIOBHOI'C KaHaTa,
1/c%;

CpefHereOMeTpPHYECKHE COOTBEeTCTBeHHO Jsi06oBas K GokoBasg
MECTKOCTH PACCTPENIOB OfIHOTO Tofbema, H/m;

OTHOCHTENEHBIE CpeflHHe COOTBETCTBeHHO jloGoBas H Gokosas
ECTKOCTH NPOBOAHUKOB ONHOI'0 NOABEMA;

OTHOCHTENILHBIE CpeaHHe GOKOBbIE ECTKOCTH COOTBETCTBEHHO
[epBOro ¥ BTOPOro NpoBOOHUKOB OJHOIO NOILEMA;
IpPHBEAEHHBIE OTHOCHTEJILHBIE COOTBETCTBEHHO ToGoBast M Hoko-
BafA XECTKOCTH CHCTeMbI “TIOIBEMHBIA COCYH — apMHUpoBKa”
MPHBEOEHHbIE OTHOCHTENBHBIE GOKOBBIE XXECTKOCTH CHCTEMBI
“NoMBEMHBIN COCY, — apMHPOBKA™ COOTBETCTBEHHO MO NEPBO-
MY H BTOPOMY [POBOOHHMKY OJHOIO NOKbLEMA;

K03)PHIMEHT HEONHOPOMHOCTH HedOpMalMOHHBIX XapaKTe-
PUCTHK NIPOBOOHUKOB B 6OKOBOM IJIOCKOCTH;

OTHOIUEHHE XeCTKocTel cpefHelt GokoBoit u cpepHelt nobopok;

MYILTHIUIMKATOP YacTOTHI MIOBOPOTHRIX KoJleGaHUM IpyKeHOro
NIOOLEMHOIO COoCcyHda B NoGoBoit INOCKOCTH (OTHOUIEHME yac-
TOThI MOBOPOTHBIX KoJieGaHmil cocya BOKPYF OCH X K 4acCToTe
KoneGaHuit ero eHTpa Macc no ocH y) ;
MYNBTHIUTHKATOpP YaCTOThHI NIOBOPOTHRIX KoneGaHuit TpyXeHoTo
NOABEMHOI'0 COCyla B 60KOBOH NNOCKOCTH (OTHOLIEHHE YaCTOo-
Thl NOBOPOTHBIX KoebaHult cocyla BOKPYT OCH J K YacToTe
KoneGaHKH ero UeHTpa Mace 1o OCH X) ;
MYNBTHINTHKATOP YaCTOTH! NOBOPOTHBIX KONeGaHUR I'PYXKEHOTO
NMOObEMHOIO COCYAAa BOKPYI BepTUKAIIBHOH oCH (OTHOIUCHME
YacTOThI MOBOPOTHRIX KoneGaHuit cocyaa BOKPYT OCH Z K vac-
TOoTe KoneGaHult ero IEHTPa MaccC 10 OCH X) ;
MYIBTHINIMKATOP YacTOTHI NOBOPOTHBIX KoyeGauuit rpyxeHoro
NoxbEMHOI'C COCYHa BOKPYT BePTUKAIBLHON OCH apMHPOBOK C
ORHOCTOPOHHHM PACIOJIOXEHHEM TIPOBOIHHKOB ;
06o61uieHHBIE MYTIBTUIUIEKATOPR! YaCTOT COOTBETCTBEHHO No6o-
BbIXx H GOKOBRIX KosiebaHHIt IpyXeHOro NOABLEMHOIO COCyda
(MHONITENTH, YYHMTLIBAIOLIME BIMAHHE COBOKYIHOCTH (akKTO-
POB MHOIOMEPHOCTH OBHXXEHHA NMOABEMHOrO COCyla Ha NONno-
KeHHe TpaHMl, ofnacTeifi napamMerpMyecKoro pe3OHaHCa);
napaMeTrpsl ASMYALTHINIMKALMOHHOTO PE30HAHCa COOTBETCTBEH-
HO no N06oBbIM H GOKOBEIM KonebaHHAM (OTHOILEHHE Cpefni-
Hel#t cOGCTBEHHO# 4aCTOTHI MOCTYNATEBHBIX JIOGOBBIX M Goxo-
BEIX Ko/eGaHMit K YacCTOTe BCTpEYHM PACCTpeNOB Ha I'paHuIle
oﬁnac;n napamMeTpuyeckoro  pe3OHaHca, OHpelensionee
(mV:  COOTBercTBEeHHO NO FI0GOBLIM M GOKOBEIM Koneba-
Kp
HHAM; ,
OONYCTHMEBIE 3aMachl YCTOMYMBOCTH HOBMXKEHHSI NOABEMHOIO
COCYha NO OTHOIUEHHIO COOTBETCTBEHHO K 1060BBIM M 60KO-
BhIM KoneGaHuAM (OTHOLICHWe KPHTHYECKOT'O IHAYEHHST HHTEH-
CHBHOCTH Nofmkema (m Vz) Kp K €€ NpefensHo JONYyCTHMOMY

snavenmo [mV?];
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BEACTBUTENLHBIC 3aMachl YCTONYMBOCTH OBHOXKEHHS NOMBEMHOI0
cOCyfia ne OTHOUIEHHIO COOTBETCTBEHHO K noboBhiM u Goxo-
BbIM KojieOaHHsAM (OTHOILUEHHEe KPUTHYECKOTo 3HAYEHHA HHTEH-
CHMBHQCTH Nnoxbema (my ) x e¢ nefiCTBUTENHbHOMY 3HAYCHHIO
mve);

HeHCTBUTENLHBIN 3amac ymmunocm ABHXEHHA NOXbEMHOro
COCYa o OTHOILEHHIO K TOGOBEIM Kone6anuaM, BLIYHCIICHHbI!
npu yesiopnu (C_ /C c ) =0

Ko3dunuent, B Bucxmgm OT THN2 paGouux HanpaBJIAOLMX
YCTPOUCTB NOKBEMHOIO COCYAa;

HONyCTHMaA CKOPOCTh ABHXEHHs NOOBEMHOTO COCYyAa MNpH
3a/IAHHON €r'o MacCe COOTBETCTBEHHO NO JOGOBHIM ¥ GOKOBLIM
Konebanuam, m/c;

AONYCTHMaA Macca NOXLEMHOI0 COCyna NPH 3ajlaHHOH Ckopoc-
TH ero HBHM)XEHHS COOTBETCTBEHHO MO NOGOBHLIM H GOKOBBIM
KoNe6aHuAM, KT;

COOTBETCTBEHHO N1060Bast H 60Kx0Bask rOPH3OHTAJILHBIE IKCILTya-
TallHOHHBIE HAI'PY3KH Ha 71-B IPOBOIHHK apMHpOBKH, H;

KO3 UIMERTEI, IPUHAMaEMBbIe N0 Ta61. 1 COOTBETCTBEHHO NpH
pacuere no6GoBoft H 60KOBOI Harpy3ky Ha n-H NPOBOAHHUK ap-
MHPOBKH;

pacyeTHoe OTHOCHTENIBHOE HCKpHBIIEHHE n-ro NPOBOJHHKA
COOTBETCTBERHO B IT000BO# H 6OKOBOM MIIOCKOCTAX;

xoopnunarm TOYEK MPHIOXEHHA COooTBeTcTBeHHO s106oBo#
H GokoBO# P_ Harpy3ok Ha n-it NIPOBOIHHK, BbIPaXKeH-

nfle B eOMHMIAX 1uaTa apMHPOBKK [;

H3rubaoipe MOMEHTE], AeHCTBYIOLLME B CeYEHHAX N-TO

HPOBONHUKA COOTBETCTBEeHHO Nof Nnobopoft ¥ 6OKOBOK Harpys-

KaMH B IUTOCKOCTH 3THX Harpy3ok, H: m;

nonpaBoynsle HargbaromMe MOMEHTb! COOTRETCTBEHHO OT Nobo-

BO# M 60KoBOM Harpysok, H « M;

xo3bdUIHeNThl HarPy3KH U4 pacyeTa HaruGaILMX MOMEHTOB

" .
iﬁ'oixbtpmmemu Harpysxu cf:;prne’rmeuuo IA pacyeTa Hard-
Gajonpx MOMEHTOB ﬁ'"

ko3pdhunmentel coueTanus Harpyaox Nno BpeMeHH ReACTBHA
COOTBETCTBEHHO MpM pacueTe Ha noGoBrle U GoxoBmie
HarpysKu;

MOMEHTH! CONPOTUBIIEHHUA NONEPEYHOTO CeYeHUs M-ro npoBof-
HUKA NIpH uarube cooTBeTCTBEHHO B J1060BOH M GoxKoOBOM moc-
KOCTaX, M~ ;

COOTBETCTBeHHO NNo6GoBasA 1 GoxoBadA ropH3OHTaNbHBIE IKCIUTYa-
TallHOHHRIE HATPY3KM, NepefaBaeMble Mn-M NPOBOOHUKOM Hi
Hecyumit paccrpen, H;

COOTBETCTBEHHO KO3pduuuents: npu nobopoft u Goxopoil
Harpy3kax, nepegaBaeMbiX Ha HECYLIMHA paccrpe.

usrubajoum#t MOMEHT B i-M CeUeHHM HeCylIero paccrpena or
no6oBolt Harpy3kH, NepeaBaeMoit 7-M mpoBoaHHKoM, H - M;
MOMEHT CONPOTHBJIEHHA NONEPeYHOro ceqemm paccrpena npu
ero Harube B TOPH3IOHTANTBHON IUTOCKOCTH, M

ONopHbIe PEAKHUMH COOTBETCTBEHHO Ha nenon H npaBo# omope
paccrpena or noboso#t Harpysku, H;

PEAKUHM ROMOJTHUTEIILHEIX CBA3eH 1 H 2 HA HeCyIleM paccrpene
oT noGoso#t Harpy3ku, H;
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pacyeTHas ryy6GuHaA 3afie/IKM KOHL[OB PacCTPENOB B Kpenk CTBO-
Jia, m;

Ty 6MHa 3a[1€TIKH KOHLIOB PaccTperioB B KPelk CTBOMNA, M,

yron Mexnay NpoOojIbHOR OCHI0 paccTpesla H HOPMANILIO K IO-
BEPXHOCTH KPEIHM CTBOJIa B MECTe 3aJIe/iKH, Irpaj;

pacyeTHas IFOPHU3OHTAIbLHAs Harpy3Ka Ha paccTpes NPH pacyeTe
TnyOHHbI 3a1CJIKH KOHIIOB paccTpedia, H;

KOHCTPYKTHBHBI! Napamerp, 3aBUCAILMA OT npoduna paccrpe-
11a ¥ ero nojoxeHus, H/m;

BhICOTa Npodid paccTpena, T.e. pa3Mep B HANPABNEHUM CTEH-
KH ABYTaBpOBOro npodusi UM B HanpaBNEHMH OJIHHHOK CTO-
poHsl kopobuaToro npoduns, m;

ILIMPEHA NOJIKH BYTaBPOBOIro npocdusiss WIH 1LHMPUHA KOPOT-
KOH cTOpOHB Kopo6yaroro npoduns, m;

LIHpHHA TOJOLIBLI PENIBCOBOro NMPOQMIA HIH LHPHHA KOPOG-
YaToro MpoUIIsz NPOBOAHUKA, M;

TOJILMHA CTEHKH ABYTaBPOBOI'o npoduns WIH CTEHKH KOpo6-
yaToro npopunz, M,

K03 DHUIUMEHT NOCTENH NPH pacuere INyOGMHbBI 3a/IENIKM KOHIOB
paccTpenoB B Xpelns cTBoina, MIla/m;

pacyeTHblit MPoru6 NpoBoMHUKa MEXY APYCAMH, M;
GespasmepHas PYHKUMS XKECTKOCTH A-Tro NPOBOJHMKA B TOMKE
npwioxenns cw1 P, ¢ KoopayuHaTo# Ey >

npenenbHBIA NPOorud NPoB oAHHK A, M;

pacyeTHble BEPTUKAJIbHBEIE aBapHitHble HArpy3KH COOTBETCTBEH-
HO Ha IIPOBOOHMKH, NPUKJIAHbIBa€Mbie BAONL MX MPOLOALHOHK
OCH B CepelyHe NpoJIeTa MEXAY sAPYCaMH, H pacCTpelibl, NPHK-
nagsBaéMbie BHELEHTPEHHO, B cliyyae ofGopymoBaHHs nogbe-
MOB BO3JeACTBYIOIMMH Ha IPOBOJHUKH MapalnoTaMu;

BEC TPYXeHOro NOLBEMHOI'O COCYHa ¥ XBOCTOBOIO KaHATa, H;
KOJIMYECTBO HECYLIMX IIPOBONHHUKOB, 32 KOTOphLi€ MPOHCXONUT
3axBaT NapalloTos

IJIMHA OOHOIO 3BeHa NPOBOJHHKA, M;

LEHTpanbHbl MOMEHT HHEPIINH NOoNepeyHOoro ceYeHWs H3HONICH-
HOT'0O paccTperia OTHOCHTENIBHO BepTHKaIBHOR OCH, M ; )
MJIOIAL NONEPEYHOro CeueHMA H3HOIIEHHOTOo paccTpesa, mM™
HEHTPATBHBIE MOMEHTBl HHEPLMH MNONEpeYHOro CeYeHHA H3HO-
HISHHOTO NpOBONHMKA NPH H3ruGe COOTBETCTBEHHO B noGoBoOH
¥ GOKOBOH# NIOCKOCTAX, M ;

MOMEHT CONPOTHBJIEHHS MNONEPEYHOT0 CEeYeHHMs M3HOIUEHHOI'O
paccTpeNna npH ero U3rube B ropM3oHTaNbHON TIOCKOCTH, M”
MOMEHT CONPOTHUBICHHA NONECPEUHOro CEYEHUS H3HOLICHHOI'O
NPoBORHHKA NPH ugmﬁe COOTBETCTBEHHO B JJo6oBO# H Goko-
BO#A IIOCKOCTAX, M™ .
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