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YOK 689.841.842

PexoMeHaoBaHbl K HafaHuIO peuieHHeM cexndu’Ce -
CMOCTORKOCTHh CoopyXeHuH HaydHo—~r eXHHYECKOro CopeTa
IIHUNCK um.Kydepenko.

PexoMeHpauUHH N0 TROGKTHPORAHHUIO anaHd$l ¢ ceil -
CMOHM3ONMUPYIOMHM CKONb3ISAMHM NHOSCOM H AHHAMHYECKH -
M8 racareiassMd xonebanuft/ IHUUCK mm. Kywepenxo,
HUHU OCII rm.I'epcepanosa. ~ M,;: UHUHUCK um,. Kyue -
penko, 1985, c.595.

PexoMeHsganHA CopepXar YKa3aHUg HO pacyeTy,
KOHCT pyd pOBAHHIO, M3I'OTORJ€HHIO, MOHTA&XY H 3KCljaya -
TAUHH 3KCHepHMEHTANbBHhX 30aHHN C CeACMOH3O/HpYIO -
MAM CKOAb3FIIHM NOSCOM K AHHAMHYECKHMH TIaCHT elsiMH

Konebanuft.
PexoMeHpalUHH NipeapHa3zHaYeHbl O/ HHXeHepHOo-Tex -

HA4Ye@CKUX PABGOTHHKOB NPOEKTHbLIX, HAYYHO-HCC/IeAOBAT @/b~
CKHX H y4eOHblx HHCTHTYTOB,

© UHHMHW crpoHTenbHmnx koBcTpykuMfi uM. B.AKyuepeHko,
1084



[IpeagrcnoBHe

B nocnenHde rogn B Hawell crpaHe OpoRoadATCS HC—-
CAleaOBAHEY IO pa3paborke, OpPOEKTHPOBAHHIO, 3KCIEDHUHMEH -
T&NIBLHOMY CTpPOHTENLCTBY, MOAE/bHLIM H HaAT YPHHIM RCON -
TaHASM 3p0aHHHA, ocHaAmeHMHBbIX CHCTeMAaMH aKkTHpHOR cefk -
cMosamuThl. Mcmonbaopalne 3THX CHCTeM NO3BONAGT CHH-
3HTh pacderHple CefiICMHyeCKHe HArpyakKH Ha HeCcymHe
KOHCTPYKUHH 308HHHA, MOBBICHETHL HX CHOCOGHOCTBL K NOI'10 -
(IeAu10 3Heprid ceiCMHYEeCKOro Bo3aeficreHg H, .\ KO-
HedHOM CHeTe, CHH3HThL 3arparbi Ha aHTHCeHACMHyeCKHe Me-
PONpHATHES, MATEPHANIOEMKOCThE H TPYAOEMKOCTb BO3BOAH —
MbIX COOPYXE@HHH, HOBLICHTL HAB8AXHOCTb HX pabornl O pH
MHT e HCHBHKX 36eMJIeT pECeHHdX,

Hacrosmee peROME@EAALHH OTHOCATCH K 3A8HHAM C
nBYMA CHCTEeMAaMH AKTHBHOA ceACMO38IHTHI — COACMOHR3O0 —
NEAPYIOMEM CKO/L3AUIEM MOACOM H QHHAMHYECKHMH racHre-
ngve KojJeb6aHnfl, PexoMeHnpauMu paspa6oradnl Ha oCHoOBA -
HHH pacCueTHO-TeopeTHYeCKHX HCcihenoBaHuf, nadoparop -
Hhix ¥ HATYpPHLIX HCHLITAHHHK 3KCHepHEMeHTAaNbLHBIX 3aaHMR B
r.®pyHse, a Takxe C yderoM cocrapseHHnix B 1881 ropy
*PexoMeHaauuf N0 3KCOEPHEMEHTANBLHOMY I POGKTHPOBAHHIO
3CAHHA C CeACMOR3OMHUPYIOIHM CKONbL3 SUAM nNogcCoM H
yilDyrHMH Or paHHYHTE€/1gMH NepeMelleHdt B PyHpaMeHre”,

Pexomenpgauun paapa6oradn LHUHMCK zm, Kyseper-
ko (n-p TexH.Hayk npop. C.,B.[longkoB, kava.rexH, Hayk
J..Knnumank - paspgens 1, 2, 4, 8, 8 nparoxeHds) =&
HAUHUOCIT uMm. 'epcesanopa (kaup.rexu.Hayk B.C.Jlonaxon -
pasgennt 3, 8, 7, 8 npunoxeHdss) Opr ygactud PpyHaen -
CKOro NMOJIMTEeXHHYeCKOro HHCTHryra (keHp¥aarm TexH.Hayk
B.MM.Yyaueuon, J1./I.Connarora, uux. M.K.A6ani6anuen),

[Ipp paspaborke peKOMEeHOQALHHE HCNONbL3DBAHEI pe -
3Y/1bTAaTbl II1POEKTHO-KOHCTPYKTOPCKHX' pa3maeCOTOK HHCTHT y-
ToB ®pyHaeropunpoekt (HHxeHepm A.®.Besoxypos, B.MJa-
ypues, E.B.lio6eanos) u Kamuarckrpaxapasunpoexr ( uHX,
J1.[l1.'aBpouckut, xaun.rexH . Hayk K.M.Xazauos, HHX,
B.H.Qposniok) H ONBIT CTPOHTEJALCTBA 3KCIEpPAMEHT anbHhIX
noMoB B r.®pyHae (uux, M.U.lrpadyn).



[Ipeanoxesus ¥ 3aMedu8HHd N0 PEKOMEHAAIHEM IOpPOCh-
6a Banpasaars B UHHHCK mMm.Kygsepesko uo appecy:
108389, Mockpa, 2-g HucrETyrckas yn., 6, Uedrp mccne -
[OBAHHHA B o6nacTH CeUCMOCTORKOCTH 3A8HHH H  ppyrux
coopyxenut HIHUHCK um.KyuepeHko.

IIpoekTHHl®e MarepHansl OO 3RaHMEM C cellcMO -~
A3 O/MEPYIOIHEM CKONhL3fMHAM IHOSCOM MOXHO 34KA3aTh B

MHCTHTYTe PpyH3eropnpoekr no agpecy: (20001, <@pyHae,
Jlenuuckut mpocoekt, A, 1064-a,



1. OBIIUE TTOJ/IOXKEHHHA

1.1. PexoMeHpanud 1o OpoeKTHPOBAHHIO 3NaHHR C celt
CMOH3OJIEPYIOIIEM CKONBL3ALHAM HOACOM H gHHAMHYECKHMH ra-
CATe/NSMH KoNleGaHH# paspaboraHn B paspuTHe raasw CHull
[I-7-81 "CrpoErennCcreo B ceficMuueckHx pafioHax” m pac-
OpOCTPAHKIOTCH HA NPOEKTHPOBAHHE H CTPOHTENBLCTRO B
CeACMHUYyeCKHX paRoHax 3KCHepHUMEeHTAa/bHhIX 3J8HHA C
XeCTKOH KOHCTPYKTHBHOH cxemofi

— BHICOTOHR 0O 9-TH 3TaxelR BKNIOYHTE/NBLHO KpPYINHOIA-
HeJbHBIX, OOBEMHOOGJOYIHEIX M CO CTEHaMH H3 MOHOJHTHOIO
KejaeaoberoHa,

~ BpICOTOR no0 O-TH 3raxell BKIIOYHTENBHO C HeCynd-
MH CTeHAMH H3 KHPOIHYHEOR B xaMeHHOR KnagkxA, KOMI -—
NeKCHOA KOHCTDYKUHH, H3 HHAYCTpPHANLHHIX BHOPOKHPNHAYHLIX
6/10Kk0B H naHejneR,

1.2, lusaMugeCKkHe racurei® kKoneGaHd#t Moryr ycra-
HAB/IMBATHECH B 3M8HHSX C APYrHMH KOHCTDYKTHBHBRIMH CXe-
mMaMmH (EKapkacHbIX, C ganpaMH XECTEOCTH H ap.).

13. CacreMma axTupHO#l ceilcMO3amHETHl B BHae cell —
CMOH3OIEPYIOmEro CKoNbpagmero nofca npepHasHayeHa pJsf:

- CHH)XEHHS pACYeTHbIX I'OPH3OHTAJ/IBHBLIX CeHCMHYeC -
KMX HArpysoKk HaA Haag3eMHLle KOHCTPYKLUMH 31a8HHA,

- yMeHblIeHHg o6beMAa aHTHCe ACMHYEeCKHX MepoOIlpHS —
THHR,

— CHHXEeHHfl pacxoga MeTailla H CMeTHOR CTOHMMOCTH
3naHu i,

— paCmKEpeHEd OCNACTHE NpEMEeHEeHHd THIOBBLIX MHOYCT -
pHANbHLIX KOHCTPYKLUHHA H H3Ae/HHd, OCBOEHHpIX NpenllpHgarH-—
gMH CTPOHTE/NLHOR MHgycTprH (CTpoHTennCTrBO B paftoHax
C 6o/lee BLICOKOHR CeACMHYHOCTBLIO, IOBLIULIEHH® BbLICOTHI 308
HABR H np.).

1.4. CrposTenncreo anaHuit ¢ ceHdCMOH3O0/HPYIOIMHEM
CKO/NL3FAIIHM IIOICOM H gHHAMHUYECKHMH racHTeladMH KoJe —
Gaud#t ponyckaerca no cornacosasnio ¢ l'occrpoem CCCP
Ha OCHOBAHHH pACYETOB TEeXHHKO-3KOHOMHYeCKo# adpdeKkTHB -
HOCTH NPOEKTHOI'O pelleHHSs IO CpaBHEHHIO C  THIOBLIMH
T PAARIHOHHBEIME DpelHIeHHgMH 3JaHHA NPpH YCJIOBUH BhIIO/HE -~
HAS1 QHHAMHYECKOro pacyera B COOTBETCTBHH C pasfe/aMu
2 H 3 HaCTOAIIHX pEeKOMEeHnauH#, Opd HaIHdHM 3aK/JI049eHHd
B npd ysacrud UHUHMCK mm, Kysepenko,
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Kak npasuno, 3a CyeT nNpiMeHeHHE CeHRCMOH3OIHpYyIo—
mero CKoAbh3dulero nogca paciersHas CeBCMHYHOCTL 3IfAaHUA
CHHXaerCd Ha ondH 6ann (pacueTHnle ropR3ocHTanpHbIe Cel
CMH4YE@CKHe HArDY3KH HA HaA3eMHhIeé KOHCTPYKUHH - B [OBA
pasa), [Ipa atom BOCTATaeTCH 9KOHOMHE CTand Ha 8-7 %
(no 7 xr Ha | M of6me# unoman®) H CHH)XXeHHe CMerTHOHR
CTOEMOCTH Ha 3-8 %,

1.5, CeiIcMOR3ONEDYOMHR CKONBLIAWMHE NOAC peKOMeH-
gyerCf OpEMeHATh, B HePBYyI0 odepenb, AMA 31HH# C pac-—
yeTHOoRl ceicMAYHOCTRLIO 8 X 8 6annos.,

1.6, 3naaEg ¢ CeARCMOHIONEPYIOMHAM CKONb3HUIHM 110%-
COM HNeJIeCoobpa3dHo pasMemarb Ha CTPOHTeNbHbIX NJoInam-
Kax, CPYHThLl OCHOBAHHA KOTOpPhIX OTHOCHATCH K | H 2 kare-~
ropugM rpyHra no ceficMHyecxHum cpolicteaM (B coorper -
creud ¢ ta6a,l CHull O-7-81). B ciy1ae BOBMOXHLIX HE-
pABHOMEDHBLIX OCAAo0K PyHanaMeHTOB 3naHHE Heobx onHEMO I pH-
HEMAaTL AONO/JIHETONLHEI® MEPONDHETHd OO YKpPelJeHHIO oC -
HOoBaHKfl,

1.7. Ilpn paspaGorxe NpoexTHhIX pelIeHHH#  InaHHH C
CeRCMOUIONNPYIOMEM CKONLIFMEM NOACOM Heob6XOogdMO HC —
AONL30BAThL THINOBLI® pPelLIeEHg KOHCTPYKIHER agaHUA, [1pa
9TOM HAa3eMHple KOHCTDYKNHEH IDMHHMAIOTCH, KaKk OpasHno,
6e3d Ha3MeHEeHHR, 8 pa3padtorka SJeMEeHTOB CKOAb3fdgmero no-
gca BRIOIHAGTCE B COOTBOTCTBHH C HACTOSmMHUMH PEKOMEH -
AANKSMH OAHOBPEMEHHO C N pPOEKTHpPOBAHHEM ¢ yHa 8MeHT OB
non 3Q8HHA,

1.8, Ilpn BrIGOpe 06BEMHO-IJIAHHPOBOYHLIX H KOHCTDYK-
TEBHRIX peWeHRKR 3naHHH C CeACMOH3ONHPYIOIIHM CKOIL3 =
mMMEM DOSCOM HeoOxOonHEMO oO6pamarbh BHUMAHHEe HA CHMMeT -~
PKYHOCThL KOHCTPYKTHBHLIX CXeM, paBHOMEpDHOCThL paclipe -
felleRHd XeCTKOCTel KOHCTpPykiHA H Macc, B 4 aCTHOCTH,
Ha pABHOMEPHOCThL lIara nonepeddnlX HeCyYImHX CTeH.

1.8, CelicMoraonupyomu it CKONBIAIHEE OOSC pEKOMEeH-
Oyercs paciaonararb Mexny nepexpniTkeM Hap HoopaljloM
(rexHHYE@CKHEM NoamnonbLeM) H creHaMH noapana (TexHuyecC -
KOro moanonbg, IOKOJAbHOrO 3aTaxa, pyupaMenra). Ckonp -
3AMAA NOSC BHIOJNHEETCH B BHAE OTAE/NbLHBIX CKOAL3AIOHX
OllOp, YOPYTHX H XOCTKHX OrpaHHyHTENeHd [OPHIOHTAa/ILHBIX
nepeMemeHHt H orpaHuMyHTeNlell BeprHKanbHhIX NepeMeme -
Hulk, Bce saneMeHTn ckonpasmero mogca (puc,l) pacmona-
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ra}orcg B IpPOCTpPAHCTBE
MeXAy POCTBEepPKOM
BepxHe# 06BE3KOR CTeH
nogpana (TexHHyecxoro
noguonbd, LOKONBH OI' O
aTaxa HIH ¢QyHpameHra).
[IlpgMmeq anue.,. [Ho-
nycxaercd nNpH G6/arolpk—
dTHRIX I'PYHTOBLIX YCJ/O-
BUAX K COOTBEeTCTBYIO -
meM OOOCHOBAHHH pac-
nonarark CKonb3amul
NoAC MeXay CTeHAaMH
noagpana (U OKO/ABHOrO
eTaXAa) H BepXHUM OG-
peaoM ¢pyHnamMeHra, a
TAKXKEe HCIONR3 OBATDH
HHLI® peIleHAdg CKONb -
3dmero nogca, B TOM
YHC/Ie B KOMOGHEANKHA C
ADYrHMH CHCTEeMaMH aK-
THBHOR ce¥#CMoO3amMTHl,

1.10. Ans=

EEEW
\W“’

7 - 4 ]

ngﬂﬂ
2=
A\

Puc.l. Cxema sgemeRTon cefl—
CMOH3O/IMPYIOIREro CKOAL3d~

hmero nodca

l - pepxngs o6Ba3xa ¢yHpamMes-
ta (cren nopBana) 2 - pocr-
BepK, & - HaAn3eMHbI® KOHCT-
PYKOHH 3nadag, 4 ~ CKOAL3d -
mass onopa, 5 - ynpyre#f orpa-

HAYHTEJ/bh I'OPH3OHT &IILELIX IO —
peMenieRH &, — XOCTKHf orpa-

HA9HTe/h IOPH3OHTAJNBHLIX HNe-—

peMemeHd, 7 - orpaHUqMTeNb

@pPTHKANbHLIX DepeMeineHH

BeprUKansHad CBa3b), 8 -Bep-
THEKANhLH b A auopruaaTOP

obecneyeHus HagexHoOff paborml CKONb3st —

mero nNogca BBOA BCeX HHXeHepHbIX KOMMYHHKAUHR H3 noa-
pana (TexHHyeckoro mogumonnbd) M KX CoenMHeHHe C HeCy -
IMUMH HAA3€MHBIMH KOHCTpyKuEaMH (Briwe cxonpasimero mo-
gca) Heo6XOQHMO BBHINOJHATE C HCUOAb3OBAHHEM CIIeNHalb —
HulX THOKHX BCTABOK HJAH KOMIE@HCAT OpOB.

1.11.

[HgaMUYeCKHAe racHTeJ/IH kKonebaHu i

KaK cpep —

CTBO AKTHBHOI CeHCMO3AIMHTH 30AHEH nNpenBa3HAYANOTCS

AJN

~ CHH)XXEHUS paCYeTHhIX CeACMHYyeCKHX HAarpyaox

Ha

HeCyiide KOHCTPYKLUHH 3/1aHHA,
~ NOBHIUI€EHHHS HAJeXHOCTH OC0060 OTBeTCTBEHHBIX 34—

HH A,

1.12. [luHaMHYeCKkHde racurend KoneGaHull Moryr npH-

MEHATHBCH KAK CaMOCTOogTe/lIbHAd CUCTeMa AXKTHBHOHA CellcMO-
JAMETHM, & TAKXe B COYeTaHHH C [APYrHMHEH CHCTEeMAaAMH axK-

THBHOH CE@HCMO3AIHATHI, B TOM YHC/Ie C CeACMOHS3O/IEPYION MM
CKOJIb3AMHEM MNOACOM,



B nepsoM cnysae racdrenu xonebaHH# peKoOMeHyeT -
Cq NPHMEHATh HPEeEMYmMEeCTBeHHO O/19 30aHHH C pacyeTrHOk
ce ICMHYHOCTBLIO 1 6Aa/NoB.

1.13. lupamiAyeckHe racHTend KojeGaHM¥ a9 NOCTH-
XEeHHd MAaKCHMAanbHOro agpexra pexoMeHayercd pacnona -
rarb MeXay NOCNeNHHM STaXOM M NOKpHITHeM 3naHug (B
npepenax 9epnadyHoro NepeKphiTdg H/IH TeXHAYEeCKoro Ira-
xa), [acHTens XoneGaHHH COCTOHT H3 XECTKOro 3JeMeHTa&
AnM 6/10Ka, B panbHeHlleM HMeHyeMOI'0O MACCOR racHrend,
YIIPpYrEX CB4d3e i, NpACOenHHAIOMHX MACCY K KOHCTPYKU M M
3AaHusA , H 1eMNPHDYIOIHX 3J/IeMEeHTOB, YCTAaHaB/IHBaAeMhIX Ha-

panieneio C YIPYrHMH CBS3SMH,
[.14, [Iprm crporETenncrBe rpynlsl 3gaHu#f ¢ ceficMo -
H3O/MEPYOMEM CKOAL3AMHAM MNOACOM H gHHAMUYECKMMH ra-
CHTOJNSIMH Ko/le6aHHA, HA OgHOM H3 OOHOTHIOHBLIX AOMOB pe-
KOMEeHAYeTCHd YyCTAHOBHThL CTAHUHIO HHX eHepHo-CeHCMoMerT -
pageckolt cayx6ur (MCC), CxeMmn ycraHoBkd craHuuii UCC
cornacopniBalorca ¢ UHHUCK um, Kyuyepenko,

2, PACYHET 30AHHUH C CE HCMOH3OJ/IHMPYIO LM M
CKOJIb3 SlUUM ITOHACOM

2.1. OcobeHHOCTRIO pacuera 3aaHH# C cefCMOoH3ONH -
PYIOIIEM CKOAB3SMHM IOACOM €B/geTCd CHHXeHHe pacyer -
HbIX I'OPH3OHTANBHLIX CeHCMHYyeCKHX Harpysokx.

[lo Tex mop, noka ceACMHyeCkKHe Harpyakd Ha Hag -
3eMHBH@ KOHCTDYKUHH 3aaHug (Bulme CKOnp3gmero mogca )
He NpPeBRICAT CHJ/I TpeHHs B CKOAL3FIIHX onopax, 3paHde
pa6oraer KakK eHHoOe leJjice, C XeCTKOHM KHHeMarH4YeCKOo X
CBSI3bI0 Mexay PyHnaMeHTOM H Bhienexamel$ gacrwlo.

[Ipn HHepUHOHHBIX CH/I&X, OpPEeBLIMAIIHKX CH/L TpeHHd
CKO/b)XEHd g, 31aHHe HA4YHHAeT IPOCKANb3bIBATE OTHOCHT €/lk~
HO ¢yHOoaMeHTa.

Anga orpaHH4YeHUHd OTHOCHTE/IbHBLIX OPH3OHT &JILHARIX He—
peMemeRalt apnaHMg H ¢yHpaMeHTA ¥ NOBLIIUEGHHA 3a&Tyxa -
HHR B CHCTeMy CeHCMoaamHTh Bpoadrcg ynpyrde (manpm -
Mep, pPe3HHO-MeTa/Myeckde) H xecrkde (Haupumep, xe-
nesobeTodHHnle) orpaHMsdTend., [na UpenorBpameHdd BoOa -
MOXHOCTH OTphIBA 3[laHHS OT ¢yHpaMeHTa npeayCMAaTpHBa -
IOTCH yOpyrie Or'DAHHYHUTE/IM BEpPTHKA/NBHBIX HepeMemeHHH,
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2.2, Pacyer HapzeMHBIX KOHCTPYKNHUR gpaRH# BpIION-
HgeTCd B COOTBETCTBHH C TpeOOBaHHAMHE TI'J1aBEHI CHull
O~-7-81 Ha NOHHXE@HHb|®e BeJHYHUHLI I'OPH3OHTANBLHBIX CeH-
CMUMEeCKHX Harpysaok., Pacuer ¢ydipamenroB apnadus (creH
nogBana, TeXHHYECKOro NOogNolbsd) HHXEe YpOBHA CKOML3d —
Inero nNogca BLINOJHAOTCH HA HAIPDY3KH, COOTBEeTCTBYIIOIUE
pacyeTHO# celCMH4YHOCTH 3pnaHud, HeobGxogHMo BHINOAHATL
NpOBePKy PyHnaMeHTOB HA HPOYHOCTL H YCTOMMHBOCTH HpH
BePTHKANELHLIX HArpy3kax, MPH/AOXEHHLIX C 3KCUEeHTpHCHTe-
TOM, pABHBRIM MAKCHMAJLHO AONYCTHMOHf HOABH)XKEe 30&8HHH
N0 CKOMb3agmeMy nodcy.,

2.3. [Ipu pacuere apnamnlt no u,2,2a CHull pacuyer -
Hag CeHCMHEyeckas Harpyska J;. , COOTBeTCTBylomad
L =My TOHY COGCTBEHHEIX Ko/le6aHH# 3naHHs, onpepensercsd

no popmyne
Sik = KiKypSoik (1)

roe Kl - K03)PHUHEHT, 3ABHACHIMA OT NPHHSTOro ajag 3na-

HES NpeneLHOr'0 COCTOSHHS, NpPHHHEHMAaercd NoO
rabn, 3 CHull;

K‘,2 - KO3pPHIHEeHT, YIHTHIBAIOMHEHK KOHCTpPYKTHBHBIE OCO-
6CGHHOCTH 3paHMg, UpHHEMaercd o Tabn. 4

CHanllI;
S,i— CpenHee 3HaveHue ceflcMH4yeCkOoff HarpyakH, CoO-
orpeTrCrBylomie# L —~My TOHY COGCTBEHHBLIX KO-
nebaHd, oupepengeMoe B IpPeaANOJOXEHHHK yIpy -
roro npepopMEpoOBa&HMSE KOHCTpPYKIH &

Souc""—'QmAFLKqJ?Lm ’ (2)

3nech G'k," Harpyakd (moOCTOMHHBI® H BPeMeHHbie), BLISBIBAIO-
mHEe HHEPHHOHHYIO CHAYy B Todke K M onpepnensde-—
Mpie no n,2,1 CHxll;
A - cpennee sHauenme aMmaHTyanl yCKopeHER (B mo—
ngx or § ) rpyaTa OCHOBaHHS, COOTBETCTBYIO-
mee pacyeTHOH CeHCMHYHOCTH 3aaHHH, [NPHHHMA -~
erca paBHuM 0,1; 0,2; 0,4 nna pacyerHolt celt~
CMHYHOCTH 7, 8 ¥ 8 6GanioB COOTBETCTBEHHO;
J&L — KO3¢PUUHEeHT NHHAMHYHOCTH, COOTBETCTB yIOmH i
\ -0t ¢opMe COGCTBOHHLIX KoO/le6aHHUR spaHug ,
IIpEHUMaercd coraacHo n.2,6 CHaII,;



K‘P -~ KO3QPHMUHMEeHT, YIHTLIBAIONMHN OQHCCHIIaTUBHAKIe CBOM’ —
CTBA& KOHCTDPYKUMH, TpPHHHMAETCH corjacHo rtaén, 6
CHuIl ¥ nmo nn.2,8 n 2,9 HACTOSINHX pexOMeHaa -

nui;
?Lm - koappuuHeHT, 3aBUCamUB or PopMnl nedopManmi
3718HMHg NpPE ero Co6CTBEHHBIX Ko/le6aHuax no

L -olt bopMe H OT MecTa pacHOJOXEHHS HAar pyaKH
Q, , onpepengerca mo n,2,7 CHrIl ¢ yyerom
n.,2.8, 2,7 1 2.9 pexomMeHpauui.

2.4, 3nagig C CeUCMOR3ONMUPYIOMHEM CKONL3IHUHM MO-
ACOM peKoMeHayerCcd PACCYHTHLIBATL B OPOAOALEOM K HOole-
pedHOM HAanpap/I€eHEAX N0 KOHCOALHBIM CXeMaM, COOTBETCT -
BYIOIEM 3TanaM | — 00 CKOoAbXeHUd N0 NosaCy UaH “zanu -
nadug’, xorna CyMMapHad nepepeanBaiomas CH/ja BbllI€©
YPOBHA NOfSCA He I pPeBLIMAeT CH/bl TPEeHHS CKONLXEHHS B
onopax, H srauam Il - CKkonpxeHHg NO HNOSICY C  y4eTOM

BO3MOXHOI'O BKJ/IIOYeHHS B pabory ynpyriax OrpaHHYHTeNel,
Ong aranoB 1 pexoMeHay -

Y 9 ercd NpHHEMATL XOHC O/MBHYIO
CXeMy C COCpeaoT o4 eHHhIMH Mac-
camid (c xeCcTKoH# zagenkoit),nns
sranoB [I - KOHCONBHYI0O CXxeMy
C XeCTKOH 38a0€e/IKOB OTHOCH -
TeNbHO TOBOpPOTaA H VYIDPYro# B
ypPOBHEe CKO/Ab3dmero nmogca or-
HOCHT e/ILHO I'OPU3OHTA/IbHBIX ITe~

pememenr#t (puc, 2).

2.5, Kospdbruumenr K3
CHUXXEHHS aMUJIMTyl TIOpPUM3O0H -
TAJLHLIX YCKOpeHHH# A, olpe -
Puc.2, PacuerTHpie cxe—~ pensgeMnii H3 yCIHOBHS  HE -

ML 308HHE C CeHACMO- qpeppuueEKE CyMMAapHoOH Iepe-~
H3 QJHPYIOIMM CKOIlp - peabiBamoned CHNOH Bpilie ypoOB —
34dMHM NOoSACOM 1pd HA CKONb3fAIIero Inogca CHIbI

H H
gggzi:‘!eﬁiaz Hy:ﬁ(pmazlg rpeaug  (sranm 1), paBen
4 (em, m, 2.8)

(o n.,2.2a CHull

0-7-81).
a .- sranx 1, 6 —~ sra-
mer L

Ky = ETFZ Qw./
K =1
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rpe S-TF - K03PPHIHERT TpPeHHS CKONLXEeHHHs B OO0 —
pax;, IpH HCHO/NbL3IOBAHHH IJIACTHH H3
¢ropounnacra (propnora—4) ® HepxKapelo-
me# CTand UpEHEMAaeTCcs pPABHLIM 0,1;
40D YCK8eTCH YTrO4HATh BeJHYHHK( f""P Ha
OCHOBAHHHM MOAE/NLHbIX B HATyPHHIX 3KCHe—
n pMMEeHT anbHLIX HCC/IenoBasufl;
2. Q - CyMMa BepTHK4/lbHHX HarpyaoK, ollpeje-
k=t K nAeMbix AN BCeX TO4eK KOHCONbHOR cxe-—

3w ) Mbl BhIlI€ YPOBHS CKOAB3SWEro mogca,
(% S, ) -~ cyMmapHad nepepesnBaiomasg CH/Ia Bhlle
LK yp OBH cxonbssimer‘o nogca g gqe're
T pex gopm COOCTBEHHBIX KO/NneOaHH

- qncno cocpenoT O4eHHBIX MAacC,

llpu onpenenenun K, Benmaman S; . mo
doomyne (1) Buuucamiorca HpH K, =1.

2,8, Ona aranos 1 (a0 cxonbxemAs ® mpE “sandna -
HNE”) OpH ydyere ogHOR cocTapasiomeff celCMHYIeCKOro BO3-
neficreug KO3(pPHIMEHT bl ?hc onpepensgiorcd no ¢popmMmyse

14 W

p. = DCL(&&)SF«QJIL(QJZ , (4)
LK - 2
22;4 Q x. (fx.j )

rae X, (T’K‘,) i xa(ch) — CMEIeHHd 3faHHg NpA Co6-
CTBEHHEIX KOnebaHHax o
L -My TOHy B paccMarpHBa-
emMo#t Toake K H BO BCex
TOdKax | , rae B COOTBET-
CTBHH C paACYeTHOH KOHCO/b-
HOR cxeMoff npuHgTAa COCpe -
goroyeHHO ero macca,

2.7, Illpu pacuere aspasufli Buicorolt no 8 saraxel pkmo-
JHTENBLHO C HE3HAYHTENLHO HU3MEHHWIIAMECE IO BLICOTE MAac
cCaMM H XOCTKOCTSMH, eCJ/IH nmepdog OCHOBHOro ToHa Co06 -
crBeHHbx kone6Gamu# T, < 0,4 ¢, ponyckaerca y4uTH -
BA&TH TOJLKO NEepByI0 QOpMY Koneﬁaﬂaﬁ H ompegeasrs Y,
no ynpomeHHo# dopMmyne ,,

? —_— 'xk"mz Q.:ﬁ. , (5)
1K
oL Q; x

1=
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rope X A E ':I:,j ~ paccrogiye Mexay K-roft u j -~To#H
TOYKAMH, B KOTOPbIX NPHHATHLI COCpeno-
TOYeHHBIMH MACChl 318HHAA, ¥ BepPXHHM
o6peaoM ¢yHnamedTa (HIE ypopHem
CKONb3gImero mogca),
B atTroM ciayiae Ko3(pQHIHEHT K3 BMecTo ¢opMynn (3)
ol pepengercd no ¢opmMmyne

n n
K, zf"rp ;4(1& /Z‘S.m ’ '8)
= K, = -

rae UpH BhLMAC/IEHMH BeJHYHH Sﬂ,\: npuHEMaercd K1=1.
2.8. [locne onpeneneHrg K3 [IOHH XKEHHbL] e Be/IHYAH LI
rrOpPH3OHTANbLHLIX CeACMH4eCKux Harpysok O;,. , H& KOTO-
pbie He06XOAHMMO paACCHHTAaTh HagaeMHble KOHCTPYKLUHE 3na-
HAs, Haxoaarca € nomombio ¢opmyn (1) u (2) npm samene
aHadyeHER A Ha 3HaAYeHHH KSA' npHYeM K3 NpUHEMAIOTCH 00
bopmyne (3) unu (8), mo He menee 0,53, MTo coorsercrBy-
er CHHXGEeHHI0O pacyeTHo# celcMHMuHOCTH Ha | 6ana, [1pm
> 1 npumMmeHenHe ceficMoudaon¥pyloniero nogca Heue -
nécoobpasno. KoapprumeHnr K/\{J NpUHAMAEeTCHd paBHBIM 1,

a Kl | K2 - no tatn., 3 71 4 CHull,

2.9, Onsg sranos O (ckonbxeHde mo moscy) npu yye-
Te OAHOH CoCTaBngOmed CeRCMHYeCKOI'O BozpeHCTBUS pac-
yeTHAdS CXeMAa NpHHuMEaeTrCd B coorBercTBud ¢ n.,2.4. Pac-
ger BLINOJHAETCH KaKk aad aranop 1 mo ¢opmynam (2) u
(1) npd aMuauryae ycKopeHHH KA n Koacbdmuneu'rekqfo,&
B cnyiae pasnduda B paclipepesieHUsIXx MACC IO BpICOTE 348~
Hag ansg sranoe 1 4 ll, npodasBoguTrCd yrOYHeHHe  BeJUYHUH
QK’ . Kos¢ppuuHeHTL NonAaT/IMBOCTH g}; X pA eOQHHAY -
HpIX HArpy3kKax olnpegeqgiorcg C yYeToM YyIpyroro mocr yia-
TeALHOrO NepeMelleH g 3AaHAd B ypOBHE CKOAb3AwWero no-
Qca, BO3HUKHOREHHS IPABHTAUHOHHLIX BOCCTAaHAB/AHMBAIIOUIHX
CHJI H BOBMOXHOI'O BKJIIONOHHA B padboTy yHNpPyrdx OrpaHdyu-

Te0l I-L
SJK = SJK. + ‘I/Kcrp ,

rape SJK ~ XO3¢PPHUMSHTH HOOATMHBOCTH ANY KOHCONbHOM
CxeMhl C XeCTKOR 3a0e/IKOH B ypOBHE CKO/b-
asmero mosca;

12



K’OFP ~ XOCTKOCThL YIPYrHX Or'pAHUYHETEJEH IrOpPUHIOHTAlb-
Hplx NIepeMemeHdH B pacCCMAaTpPHBAeMOM Hampap -
nednd (C y9@TOM BOCCTAHAB/IMBAIOMHX I'DABHTA -
I OMHRBIX CHJI).,

Pacuer apanrg ang stanop Ll gengerca nmpopepodHnIM
H CBORHTCH X ONpeae/leHHIO NpHpameHNd IOPHE3OHTalbHLIX
CeHCMHY €CKHX HAI'DY30K HA BepXHHOe 3TAaXH 3aHHd B Ie -
pHOA ero CKOJbXeHHg N0 mogcy, Hjag spasdlt xeCTEKO# KOoH-
crpykrdBHof cxemu npek T, £ 0,4 ¢ 3TH srann uUponoN
xalorcg, xax npapano, MeHee (0,00 ¢, ¥ npHpameHss ropu-
30HT anpBhix CeACMHYECKUX HAr'py3oOK 34 3TOT HHTOPBAJ BpPe-
MEHH HeBeJIHKH,

2,10, 3nagng, pacuerHag CeACMEYHOCTB KOTOPbIX pP&B-—
Ha O B Gonee GannoB (6ea yuera CHHXEHUS 38 CYOT IpH-—
MEHeHHS CKO/lb38mero Nogca), peKoMeRnyeTCs PACCYHTHI —
parh 0 n,2,2 6 CHull Ra man6onee omaceEpe ang palioHa
CT POBETE/1LCTBA pacyeTHble CeRCMHYeCKMe Bo3AefCcTBHG,MIPH~
HKMAaeMhble HA OCHOBAHHE ClelHaNbHbIX PACYETOB H HHCTPY-
MEeHTAJIbHEIX AAHHBIX , KOTOpPhIe IO/IyieHbl BO BpeMs Ipow -
AEIX 3eMieTpsaSCeHE B pafioHe CTPOHTEe/LCTBA HJIHM B AaHAa-
NOTHYHBIX DO CEACMONOrEK4eCKEM yCJ/IOBHSIM MECTHOCTgX,

PacyerHnie Mogend 3A8HMR NpPH 3TOM pPEeKOMEH[yeT -
Ccs NpHHUMATHL B BHAe CXxeM C CYXHM HJ/IH 3KBHBAJIOHT H bl M
BA3KAM TpeHHeM H y4YHTHIBATh Heynpyroe gepopMHUpPOBAHH ©
xoHCTpykunt, Kosdpbrumeur Kl NpUHEMAEeTCa paBHbIM 1, Pe-
KOMEHAAlLHUH MO pacyeTHBEIM MOoAeddM H anropitTrMaM pacye -
Ta Ha peanbHble BoaaelcTRrU"g npHBegedbl B [lpanoxenuun 2,

3. PACYHET 30AHHUH C AUHAMHUYECKUMH
FACHUTE/ISIMH KOJ/IEBAHUH

3.1. Oco6eHHOCTLIO pacuera 3padHit ¢ AHHAMHYECKH-
MM racHrengMH KoneOCAHHN fBgeTCH CHH)XXEeHHe pAaCYeTHLIX
CeACMHAYECKHX HAarpys3okK,

B cnytae coBnnageHdsS OCHOBHOro nepdogma Co6CrBeH -
HBIX KOJIeDaHHH 3afayudd C OAHHM H3 HNpeobaanammux ne -—
puOoaoOB CeACMHYECKOro BO3AEHCTBHSI, MACCA racHreng Ha-
ydHaeT Copepuwarb KojebaHud C aMIUJIUT yijaMH, 3HA4YHTelpk -
HO OpeBhIAIMHAME aMIJIHTYARl KolebCaHUuf apnaHHs., BozHM -
Kalonie OIpHE 3TOM YyINpyrie AHCCHIOATHBHhIE CHJILI B 3/ie —
MeHTax racirens (ynpyrux cBsssgx H geMnpHpylOmHEX 3/1€ —

13



MEeHT4X ), BO3neACTRYS HA 3N8HHE, YMEHLWAIOT  AMIJIHETy-
Abl ero koiheHbaHHH,

Lng HopMansHo# 3KCH/IyarandH racHTend HeobxooH-—
Mo obecrieyurtr BO3MOIXHOCTR CBO60OAHOrO KO/NeG&8RHA MAacC -
Col I'aC¥re)id C pacyeTHOH aMmjadrTyao#, T.e. HpegaycMor -
peTb COOTBeTCTBYKIIHE 3830phl MeXny MAacCCoOR racure/d H
KOACTPYKUHAMH 308HHUS,

3.2. Pacyer xoHCTpykumi#t 3faHUlt BRIIONHAETCHS B CO-
OTBeTCTBAY C TpebopaHdHgamMu ranasnt CHull O-7-81 Ha no-
HHKeHHbie BeJUYHHBI TOPHIOHT anbHbIX CelfiCMHYEeCKHX Ha-
I'PY3 0K,

3.3. [Ipa pacuere apanuit mo n, 2,2 a CHull pacyer -
Had ceilcMHYecCkKag Harpyska Si.k-, , CoorTBeTcCTBYylOmasd
L —MYy TOHY COOCTBEHHKLIX KO/JIeGaHHH 3aadHudg, olpepensercsd
10 dopMmyne

S ::K4 KZKH SQLK, R (7)

rnpe Ko3apdHUHEeHT bI Kl’ K2, A TaKXxe cpenHee 3HaueHHe colk
cvHyeckoll Barpyakd S .., , CooTBercTBylweh L - My
TOHY COOCTROHHBIX KO/NeOAHHR 3/aHHSR, ollpene/firTcds  CO-~
iiacHo n, 2.9 CHaull;
K4 - Ko3dpbHuMeHT, YYHTBLIRAIOUHNA CHHXeHHe CeBCMA4YeCKo#H
HACDY3KM 38 Cyer NpHMeHeHHMd IracATeNd KOJ/JeOCAHH{ H UpH-
HUMaeMpiHi:

- OJI4 OCHOBHOI'O TOHA COOCTBEHHLIX KoleGauufti 3pa-
HU#A C MeTa/lJIlde CKMM KAapkacoM, CTeHOoBoe 3allo/lHeHHe KO-
TOPbLIX HE OKA3bIBAET BJHAHHYE HA €I'o nepopMATUBHOCTL,
K4 = 0,7,

- TO Xe And 3[8aHHHA C QpyrdHMH KOHCTPYKTHBHLIMH
cxemaM - K, = 0,8;

LI

4
- A HEOCHOBHBIX TOHOB COOCTBEeHHLIX KogeGaHu#t 3ga-
HA#A C nio6biMH KOHCTDYKTHBHBIMHE CxemaMd - K = 1],

_ 4
3.4. Ocoff0o orBeTCTBEHHbIEe 3J8HHH pEeKOMeH[yeTcCd

paccuHdTniBarh no o.,2,2 6 CHull Ha Haubomee onacume pnd
KOHKPeTHLIX 3aaHdd H pafioHa CTpoHTennCTBA pacyer -
Heule CeACMHueCkHe BO3JeHCcTRAd, NPHHEMAEMBIe HA OCHOBA-

HHH HHCTDPYMEHTA/NBHbIX AAaHHLIX,

PacueTrnylo Mopenb 3pgaHHd NpPH 3T0OM peKoOMeHayercd
I pUHEMATh B BHAEe KOHCOJILRHOI'O CTeDXKHSA C CoCpenorT OvNaH--
HbBIMH MACCaMH H HpHCOeQUMHEeHHLIM I‘acHTe:eM KonebaHxdH
( puc. 3).
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PexoMeHpgallHd IO &N OPATMEM
paczera RHa peadbiHnle CeARCMHyeC -
Kkde BoapeficrBHg npuBeaeHnl B [Ipu-
No;KeHHH 2.

[logGop nmapaMerpoB AHHAMH —

qeCKOoro racurenssi xonetanuit y oo

3.5. [lapaMerpn racurens nmop-
6apalorcd B COOTBEerCTBHRE C pe - -
3y/lIbTAT AMH pacyYeToB IO HX OITH -
MmMasalndd, [lpa aTroM 3pande mMope - m
napyerTcsa CHcreMoff ¢ ogHoRR cCte -
HeHplo crobBoabl. HMcnonnbaoBanne
nono6HOR MopenH AONYyCTHEMO, eC-—

JTH COBCTBEHHbIe YaCTOThHl Konefa - Pec.3. PacyerHas
HEH 314EHg OTAHYAlOTCaS AOpyr Oor CxeMAa 3naHdug C
npyra He MeHee, 4eM B B8 pa- A¥XHAMHA4YECKHM Ira-

cdTeneM Konetca-
sa (angd CONpUIEHCTBA 3fAHKE BpI- Hu

coroi no 168-rk sraxeR a3tro ycno-
BHe, KaK I paBH/IO, BLIIOJHIETCH).

3.6. Maccy racureng pexoMeHayeTCs DpPEHHMATk pab-
HOR 5 % or npEdBeneHHOR MACCLI 3faHHsg, H oopegendasrbh HO

popMyne "
2 & 2
me =005 fm (@)X (w) doc + 2 m, X (oe, ) ], (8)
o =4

rae tn (X ) - moroHHas Macca KOHCTPYKUHH 3qaHHE;
X (X)) - opagHara HOpMEpoBasHO# GOPMHK COGCTBOH -
HbhIX KONeOaHHH# apaHHS IO OCHOBHOMY TOHY
(opnEHATA B TOMKe Nompeca racutrens HNpH-

HAMaeTCd paBHOfl enHHHIe);

mw -~ MACCa KOHCTPYKIUMH H HArpya3oKk, cocpeaoro-
yeHHAad B TOYKEe C XxoopaHHAarof QCK‘. '
W — obmasd BLICOTA 3|AHHH;

L = obmee YHC/IO0 CoCpenoTodeHHRIX MAcC,
3.7. KKecTrkocTh if"r yipyroft ceasu (cpgse#f) ra-
cirend pexoMeHayercs onpeaensarn no ¢opMmyne

2
Y, = { o P, LV (9)
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rone P; = ?»‘JD/T - Xpyrosas 4acToTa, COOTBercrBylomasa oc-
1 HOBHOMY TOHY COOGCTBEHHLIX KojhnebaHUR
3N8HHSHA
—S—r, - KO3(PHuULdeHT HACTpOMKH racHrend, KO-
TOpu# npauaMaercg pasimM 0,906,

3.8. KoHCTpyknHa racurens OO/XKHa I peaycMarpHBaTh
BO3MOXHOCTE NOACTPOHAKH racHtens 3a cdyerT H3IMeHeHHd ero
yacrorn Ha +8 %. YkKazaHHag noactpofixa oCcymecTB/gerT C 4
HaMeHesdeM Ha +10 % xecrkocTH ynpyro#f cBg3H, onpene -
naeMoRt no n, 3.7,

3.9. Kos¢puumenr Baakoro tpeHus B racurene (ycH-
nug B AeMOQHpPYIOmMHEX 3JIeMeHTax) peKoMeHayeTCs ompeae -
ngary 0o popMmyne

Cr :2‘7\’frf31 e, (10)
roe A - 6GeapasMepHhlt xo3pPHLUKMEHT, NPUHEMAEMhuIH DAB-
gaumM 0,1,

3.10. 3azopul Mexay Maccof racuireng 4 KOHCTpPYKUH—
AMH 3NAHHG BEA3HAYAIOTCH C y4eTOM MAKCHMAIBLHO BO3MOM~
Hofl aMOnuTyan KONEe68HHA MAaCCh racureins, Kkoropag on-
penengeTCcsd BhlipaXeHHeM

AT =k, A () (11)

T y
rae A('x,n)- aMIET y18 KoneGaHK# BepxHeld MACCh 3naHHS,
olipefiengeMass H3 pacyera 3pgaHdga 6e3 racg -
rteng no CHall, opu sroM kosddumzeHnT Kl
NI pHHAMAeTCH DABHLIM enHHHIE,
K’A - Ko3¢pdMOUeHT, yYHThIBAIOWMUA yBe/lHYeHHE am —
NNATyAbl KOJIeDAHHE racyurend H NpHAHEMAaeMhl R

paBHBIM ;
- [OJig 3AaHHA C MeTalllJIlHeCKHM KapKacom
— ONY BCex OCTAaNBHHX 308RMH KA =3,

3.11. [ITpu pacuere apnaHE@#t C CeHCMOHIOMUDYIOINEM IO-
SCOM H QHHAMHYECKHMHA racurengmud koneGaduit (B cnysae
COYeTAaHHSI NByX CHCTeM AKTHBHOH ceficMo3amHATLI) INOHH —
XOHHHI® BeJ/IHMYHHLI I"'OPH3OHTANBbHLIX CeHCMHYECKHX HArpyaokx

qg. , HA KOTOphie HeoO6XOaHMO pPACCYHTATH Haa3eMHhIe

LK<
KOMCTPYKIIHH 3faHHd, DeKOMeHAyeTrcCs onpeaelarb OO0 ¢Qop-

Myxe
18



S.

e = K K, Kg Soip s (12)

rae K5 ~ Ko3pduuHeHT, XapakTepH3ylomUB CyMMmMapHoe
CHHXEeHHe pacHeTHpIX CeHCMHUEeCKHX HAarpyaox
H IpUHEMAEeMbIH paBHbLIM

Ks = 1/(1/1{3 + 1/ X, ) > 0,4.

BerCcTBUH C I, 2.5, 2,7 n pexoMeRnaun i,

kKosppuumesrsr K, , K2 H onpenesaorcs B COOTBer -

[Ipy aToM K030PHIHEHT Bl lé, H K4. onpepnendiorcd B COOT -
"’
S
CTBEM C 11,2.,5 CHull, oLk
4, OCOBEHHOCTHU KOHCTPYUPOBAHUSA 30AHUH
C CENCMOH3OIIUPYIOILIUM CKONB3AUIMUM [IOACOM

4.1, llpy npoexkrupopadHy 3gaHH# C CeACMOHU3ONKpPYyIO-
LIHM CKONb3SAIMHEM NOACOM KOHCTPYVKTHBHBLIE AHTHCEHCMHYEC-—
K2 MODPOIPHATHS HPEHHAMAIOTCH B COOTBETCTBHHM C TpebHopa-
augMBE CHuIl B 3aBHCHEMOCTH OT 1OHHXEHHBIX  pacderHpIx
ceficMHyeCkHx Harpyaok (cm, m, 2.8), [Ipu aroM KoOHCTpyK-
TABHLI®@ MEDPONUPHATHH AOMXKHbBI OTBeYaThL pacyerHoldl cefic -
MHEYHOCTH, HAa OpHH 6ann HHXe pacuetrHo#t ceBCMHYHOCTH
3nadHig, YKaszaHHoe TpeboBaHHe OOMXHO cofniogarbCsd H B
Cnyiae COBMECTHOro mpHMeHends (coyeranus) celcMoHao-
NEpylomero nofgca 4 gUHaAMH4YeCKHX racHTenel KolneCaHHH,

4,2. 3paHEg C CeACMOHIOMHPYIOINMM CKONBL3FIIEM IO-
ACOM Heo6xOoaHMO HIpPOEKTHpPOBATL CHMMET PHYHBIMH OTHOCH-
TEJABHO NMpOoaAONLHOR B nouepegHolt ocet, Ocofoe BHEMAHHME
HeoOX OAHMO yaendrhb 23J1eMeHTAaM CKOIL3fmero uogca, or
KAQyYeCTBEHHOI'O I POEKTHPOBAHKE H H3rOTOBJ/IeHHS KOTOpPhIX
34BHCHT paboTOCHOCO6HOCTb H 30pPeKTHBHOCTD CHCTe M h
AKTHBHOH CeHCMO3AaIlUT b,

4.3. Ckonpagmue onopnl pexoMeHayeTcsd pACNoNAaraTk
C wmaroM He 6onee 3,8 M, B TOM yHCne 0693aTeNLHO B
MecTax IepeCeqyeHHs HAPYXHLIX H BHYTpPEeHHUX HecCym H X
CTeH.

B kayecrBe Ckonbaguell napnr IpHMEHSIOTCH UJACTH-—
Hul B3 ¢roponnacra-4 (no 'OCT 10007-80) T ONMHHOK
4-8 MM X nnacCTHHbL H3 wAHKPoOBAHHON Hepxapelome# CTannl
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TOonmUuHOK 2 MM, PasMepn Cronb3gmeld ol opnl omopepengior-—
CH pacyeToM NpH [aB/IeHUH HAa (ToponsacTt He Gonee
8 Mlla, PazMepnl IgaCTHH H3 QTOpPOIIACTA OOBIYHO NPHHHA -
Mmalorca 20x20 mam 25x28 cM pang S-3TaXHBIX  30aHHK W
40x40 cM - png Y-sraxHBIX 3paHEdfl, a 0aaCTdH H3 He -
pxxapeiome# crand Ha [0-20 cMm 6Gonpwe., Kaxpaga nnacru -
Ha NpUKpelndercs K 38KJ/IAOHLEIM METa/NIHde CKHM [eTanaM
(nnuTaM), KOTOpble 38MOHOJHYHBAIOTCH B POCTBEPKE H B
BenxHeli o6Bg3ke CreH (yHnameHra (mogpana MIM TEXHH —
yeCkKoro nognonsgd)., [Jlonyckaercs pacnonoxeHde CBepxy
KaK NJaCTHH H3 ¢Toponjacrta, TaKk H NJACTHH H3 Hepxa -
Belomen cralnH,

PexoMeHayeMpie THIBI CKOJAL3SAUHX ONOp ANS 3naHUH
puicorolf 0o 5 = 9 -~TH 3Taxel NpUBeneHnl Ha puc, 4.

Ckonragmasa onopa Ha puc,.4,6 BolIOJHeHaA C HAKJIOH -
HOM HUXHENR N/jJaCTHHOH, C NepeMeHHLHM yI'1OM HaK/oH&
(30 5 So)x. Takasa KoHCTpykuHdg,OOBeQHHAS CK O/Ib3 91 Y IO
onopy, yIpyrie H XeCTKHE OrpaiHdMHUTe/IH I'OPH3OHTAaNbHHIX
e peMenedull; nogpojigeT YHNPOCTHTb KOHCTPYKUHIO CKONb —
adlgero nogca, CHH3UTh TPyAOeMKOCTbp ero H3roroB/IeHHd,
a Npd COOPHOMOHOJHTHOM BAaApHAHTe pelleHV¥g poCTBepKa H
BepxHell 0OBA3KH NepeHeCTH BeChb I poueCC H3IrOT OBJ/IeHHd
nHosica B 3aBOACKHe ycinoBHg, KpoMe toro, 6iraronapd Ha-
KJIOHHBIM y4acrxaM HHXHeH ONacTHHpl, coapalrca 6a8aro-~
OPHATHBIE YC/NOBHY ANnNd yMeHbUIeHHd aMINHTyn Ko/jlebaHm R
Han3 eMHnixX KOHCTPYKUHH OTHOCHTE/NBLHO (PyHaMeHT OB
(creR mopBaia M/ TeXHHYECKOro HOANO/NbLSA) H BO3BpAmMe —
HAS 308HHY B HCXOnHOEe NONOXEHHEe IOoC/le OKOHY aHH§ 3eM ~
nerpacends, Ckonpagmasa olopa yka3zaHHOH KOHCTpPYKIHH
MOXeT OBITh peKOMeHaoOBAHAa alid BCex 3naHuft, HO oCo -
GenHo 3pPexTHBHO ee NpUMEHeHHe nng 3faHHft BrICOTON 60—
nee 5-rd araxell, Ckonpagmue ONODL! AONXKHE ObITh pac -—
Cu4TAaHb H& OCHOBHOE H 0CO60f" COoYeTrTaHud Harpysok.

Ona o6ecneyeHdd BO3MOXHOCTH peryJHpOBaHHA OO~
XKEeHUS HJAT CKOAb3Amerc 1nofgca, a4 rakxe oCMOorTpa B 34~
Me&Hbpl HJHT B Npolecce 3KCIJyaTauudu nenecoofpasHo Inpe-—

K)A...v::... Ne 1021718, Ony6n. 8 BH, 1983, Ne 21,
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Puc.,4. KOHCTpPyKLUHS CKO/B3ALHAX OHNOpP: a — ang S5—-oTAXHbIX 3aaHHi,

C TOPH3OHTA/NRHOHR HM)XHell nmaacTHHoOl, 6 — aag9 9-sTaxHpIXx 3gasHil,
C HAKJOHHOA HMXHeH njacTHHOH

1 - xenesoberoHHnf POCTBEpPK; 2 — XECTKHRE OrpaHHYHTE/Ib I"OpH~-
30HT anbHbix NepeMemeHE# (ynmop); 3 - omopa pocreepka; 4 - yu-—
pYIr'Hii OrpaiuquTesb IOPH3OHTANBHLIX IepeMemeHH# | pe3HHo-MeTal-
d4eCKH# pemngep); 5 - ankepHnB 6oiT; 8 - 3amenars xonopgHoM

MacTHk0H, 7 - BepxH™gs NjacTHHaA H3 drrogonnac'ra $-4, 8 - HEX-
HA: CTajbHag HNAaCTHH



AyCMAT pABATL peryaudpyloun e ycrpolicrea, HalpEMep, B BH-
0© BLEICOKOINPOUHLIX OGONTOB.

4.4, Ynpyrue OrpasnyHTE/IM INOpH3OHTA&/IbHLIX NepeMe-
weHHX (gemngepnl) pacnonaralorcg BGIU3M CK O/1b3 STIIHX
OQIlOp BAONbL BCEX HPOAONKLHbLIX H NONEePeYHBIX HAPYXHbLIX B
BHYTPEeHHUX CTEeH H yCTAaHAaBIHBAKTCH C 34a30pOM 4O =] 5-

3 CM ona 3nadHB BRICOTOR A0 D-TH 3Taxel ¥ & =4-5CM~

ANg 3p8HAR BRICOTOR no 9-TH s3Taxel,
Yupyrie OI'paHH4HTE/IR peKoMeHayeTCsd BLINIOAHATL B

BHOoEe Pe3HHOBRIX Napaiienclnlefos H3 pe3HHal M apoK
HO-88-~1, 2089, 1847, 7THO~68-1, UPIl 1347-1 ¢ Hak/leeH-
HolMH HA OONEpeYHhe BepPTHKANbHLIE TIpAHHA CTANLHAIMH /18-
crudame (puc. 5).

Kouer -
..
L= PYKUMS yO —
4 o Arsawa (4025198 IR o,
| FHF s [BoRy o | pyrHX  or -
" ’ (2SS
o ; 4-"'*5‘{::3*"'53 pasuyATeneR
i ™ y RIEAXEAR AOIKHA N pPe -
, _
" ; *f‘? A YyCMAaT pEBATh
12112 24, 2 125 e BOSMOXHOCTb
Narccodyn cmans 3\3/ Ax cpobon -
NOURAEUMG X DOIUHE WIEEH 4

HOR DocCHanKHA
B I"rHe30o Me XX~

Puc,S5, Ynpyrut orpaidyHrens r'OpH3OH- Ay CKOlIb34 -~
ranpHpIXx NepeMewendt (nemndep) me# onopol A

HECTKHMHA OI'-
pDAHEYMTEO/NgEMH I'OpPH3OHTA/IbHBIX NepeMeleHHdH, Hanpuamep ,
Ha I'EOCe HJH MAaCT4HKe, H, B Ciiydae Heo6XOOHMOCTH, OC-
MOTpa H 3aMeHhl,

4.5. XecrxHe OrpaHHYHTE/IE TOPU3OHTaNlLHLIX NepeMe-
meun#t (ynopel) pacnonaralorcs Boonbk K&XAOR CTeHun, J3a-
30D MeXAy BeprUKalbHbLIME I'DAHAMH YIOPOB pPeKOMeHayeT-
cg npuuuMare O = 7-8 cM ans apnaBEl BnicoTOi oo
S5-rn 3raxei u o = 10~12 cM pgna apagRfl BLicoTO#f po
-t 3TaXxXel,

XeCrkHe orpaHdyuTe/H CleayeT BHIOONHATL B BHEAe
Xene3oberoiBEnx npuamM (puc, B), okaHTOBAHHLIX HO Ine-
paAMeTpy CTaJlpHhMHRE YroZKaMH, KOoTophie Kpengrcs X 3a-
XKnagBnM [ eTAJISM pOCTBEepK& H BepxHefl obBa3kU CTEeH
noasana (pyspamMenTa, TexHHYeCKOro moanonanf). B Ckoab~

20
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Puc.B6, XeCrxnit orpaHEgHT O/ pﬂaon'ranhnux
Hepemen et

0
| - Xeneao6erTONHLIA POCTBEPK. 2p ~ BepxNgd
o6Ba3xa pynnameHnra (creH mogmana); 3 - aa—
XJanibe [eTanu

asmelk onope Ha pac. 4 ynopn OObSAEM@NLI C APYrEMH 31—
MEHT AMM CKONbagINero mnosca,

3a3opnl B CBEeTY MeXay NOpE3ONTA/ILHHME NOBepXHO—
CraMH YOOPOB H I'paHsMH pOCTBEpKA ENK BepxHER OOBA3KH
CreN HoABANna OAOMXKNL OLTh Me MeHee 3,5 cMm.

4.6, Yupyree orpaHHyHTeNH BepPTHXKA/ILALIX HepeMelne-
gl (BeprExannNLie CBI3N X BEPTEKAABHLIE AMOPTH3ATOPbLI)
pacunojiIaraprcs BAO/b BCeX HAPYXNMhX H BMYTPEHHUX HeCy-
Imix CTeN, ROMH3IM HADYXHLIX CTeH, CAMMETpHYHO OTHOCH -
TenpHO OCefl 3naHHd,

CeyeHNg 31eMeHTOB Yyupyrdx orpasuyatreneit BeprH-
KanpHRIX NepeMemeHHER onpene/ssiorcd pacyueroM K3 yci10 -
BHg HepouymeNH§g OTpriBa HaaseMHoOR 4aACTH 3aaHHSA oT
cred GyupaMedTa (mogmana, rexEEueckoro moplonnsa) ( cMm,
[Mpunoxenne 1),

Bepraxaannag CBE3b MOX@T BHNONHKTBECHE B BENAe
crepxHef# apMarypw (nmamMerpom nopsnka 38 MM) uam noyu-
ko8 H3 CemH kaHaroB K-7 (guamerpoM 9 MM). OnHEM xoH~
HOM BODPTRKAALNLIe CBA3N 344AHKEDHBAKTCHE B 6@TOHE pPOCT-
BepKka, & npYrEM B Bepxliell o6Bgake dyapnamMenra (moamana,
rexHNYECKOro nNoanonns). Bepruxanpune cas3sx ( pac,7)

21



OpollyCKaWwrTcqd 4Yepea
MeTa/lJiIlyecCcK yio rinib-
3y C BHYrpeHHHUM OH-
amerpomM d. , 3abe -
TOHHPOBAHHYIO B Bepx—
He@t o6Baake CTeH
dyupaMeHra, H B
OTBEepCTHe BeprHKAa/hb-
ROr0 aMoOprH3aropa H
Kpengarcqg ¢ NIoMOmbIO
XeCTKOoro anxepa(nnﬂ
B@pTHKANBHEX CBaA3el

Pac.,7. Yopyraft orpaHddHTe/Nb d3 CTepXHel apMary-
BepTEKa/IbHBIX NepeMemeHHR pu) H/IH CHelHANbLHO-
(BepraxanLEAS CRPH3b) I'o MHEIbL3OCT €PXHEBO—

| - creHoBag maHenh, 2 — Xe- ro aixepa (ong ceg -

ne3oberToHHnId poOCTBe DK, 3eft B3 Ny4KOB KaHa —

3 - BeprHKanbHAag CBH3h, ToB). [lHaMerp raip-

4 - naacrHHa H3 ¢Toponiacra, anl 0. OpEEEMAaercs

B - amoprEaarop, 8 - wakba, paBHLIM yaABOeHHOA Be~

7 - raixa NHYHHe 3asopa Mexay

BePTHKA/NILHRIME rpa -
HAMH XXOCTKHX orpa -
gugaTenelt ( ynopon).
KoHCcTpyKuES
B@PTHKANLHOINO aMop —
TH3AaTOpA aHa/IorH4Ha
peMngepy, B HeMm
Heob6xoaHEMO nNpeay-
CMOTpPeTh OTBepCTHe
AN Nponycka BepTH-
oo 5420 ka1bHOR cBaau (puc.8).
NPUAREYMG K PEIUHE 4-7- ﬂ]’lﬂ 069(; -—

HAEEr N ES

Ombepemue G 50 nn

Hf.?

A -A

e Pesuna 1942401125 ne4eHHE HaAgexHOH pa-

3 glg 6ornl CeACMOH3ONH -
I=N=I ﬁ}};ﬁ%ﬁj@fﬁi;’? pylomero CKOAb3Hmero

23, 72 950, 72 .23 nNogca H CHHXeHH A

| 260 | BJHAHASA HepaBHOMep-
Holx ocanok, O¢yHaa-—

Puc.8. Beprukanbink aMop- MEOHThl 348HHES pPEKO —
THU3 &T Op MeinyeTcd NpOeKTH —
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pOBAThL PA3BHTHBIMH IO BHCOTE, IO BO3IMOXHOCTH, OfHHAa -
KOBLIMM NOA BCGMH HeCymHEMHE CTrelaMu,

[Jonyckaercd ycTpPOACTBO COOpPHLIX PyHOaAMEHTOB H
cTeH noppaja (TOXHUYECKOro noaulo/inbg) NpH o6eclnege —
HAHE HXx HanexHo# CBI3¥ C BepxHel oOBA3KOM CTeH, B XO-
TOpPO# yCTAHOBNEHLl 3JIeMEeHTLHl CKoan3gmero nogca,

4,8. Pocrpepk M BepxHAYg oOBg3kKa CTEeH noaBana
(¢ynpamMenTa, TOXHHYIE@CKOrO UOANONbLSA) BhIIOJIHRIOT CH,KAaK
O NDABH/I0, MOHONETREIME XeJ/1e3006eT OHHpMH H3  6eroHAa
M 300, uTro ofecueudpaer TONHOCThL YCTAHOBKH 3/IeMEH -
TOB CKONp34mero mogca,

PexoMeRayeTCqd NpAMeHeHHEe COHOPHO—~MOHOIIUTHLIX KOH-
CTPYKUHE poCTBOpPKA H BepxHell o6Bg3kH B BHOEe KpPYNHLIX
6noxop anuHo#t 2-3 M, CGopHnie 6/M0KH pPOCTBepKA ¥ Bepx-—
Beft o6Baakd HeobxoauMo Haroroeasts Ha ACK ¢  ycra-
HOBKOH BCex 3/JIeMeHTOB CKo/b3agmero nogca, OndapaHue
cO6OpHBIX O/IOKOB pOCTBEpPKA IHPOH3BOAUTCH HA OB CKOlb—
3AmMmH¥e ONnopul. JAMOHONHYUBAHHEe COOpPHLIX GAOKOB MeXay
COf0OR BRIOONMHAETCH CO CBADPKOHR BHINIYCKOB AapMatypnl B
COOTBEeTCTBHH C TpebGOBAERMSMH [O/IS Y3/10B CONPSXKEHHS ph—
reneft ¥ KO/MMOHH KapkacHpix apnadi#t, CHopHbie GMOKH Be px—
He#t OGBU3KH AOMXKHLI EMeTh HAAEXKHYIO CBE3b (C IIOMOLIKO
BLII yCKOB 8pMATYyphI) CO CTeHaMd pyapamenra (monma-
na, TeXHHYeCKOro noanonbf), & 6J0KH poCTBEpKa - C
BLIIIEeDACIONOXEeHHBLME KOHCTPYKUHEMH CTEH,

4.9, lna obecneyeHHI BO3MOXHOCTH BO3BpAIIEHWH
3anadEfl B HCXOQHOE NOJIOXEeHHEe IIOCjie NoABH)XEeK NMpH pac -
YeTHOM 3eMJIeTPACeHHH HeobxOoaHMO IIpegyCMAaTpPHBATL yCT-
pPOACTBO ClielHAa/IbHbIX yIOPOB M HHU a/18 YCTAHOBKH CTa&—
TUYeCKEXx moMkparoB (puc. 9).

YNnopsl pacumoyaralorCsd B LIPONONBHBIX H IIONE PeYHpbIX
creHax, CAMMETPHYHO OTHOCHTEe/IbHO OCeH 3naHu4g, 1
8-8 ynmopop B OCOHX HampaB/jeHHdXx, HCXOOd U3 paACYeTHO-
ro yCUNHs COABHI& B CKOJB3EMHAX ONOpax, SNeMeHThl yIo-
poB H ofpaM/eHHd HHm and AOMKPATOB O O/XHLL ORITh
paCCYHTAHLl H 3AKOHCTpPYHpPOB&AHBI, MCXxO0A8d H3 IOpPM3OH -
TAlbHOI'O yCHNHE B craHpoaprHoM agoMkpare 1000 kH
(100 Tc) nns apnauui pmcoro# no S-ru sraxe#t u 2000 xH
(200 Tc) - nas apasuft Bnicorolt no 9-TH 3raxef,
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Puc.8. Ynop H HAmA a9 yCTAHOBKH CTAaTHYyeCEKHX OOMKpa-

ToB 200 TC
l - xenesofeToHEWEK pocTeRepkx, 24 - yuop, 3 - aaknag-
Hasi neranb, 4 - Mecro nnd yYCTAHOBKH poMkKpara

5. KOHCT PYU POBAHUE OHUHAMHUYECKUX
'ACUTEJIEA KOJNEBEAHUH

5.1. leaaaMaaeckrne racuarend xonetCaH¥ft cnepyer
pacnosnararb CHMMeTPHYHO OTHOCHTENLHO NpOoNo/LHOHA H
polnepedYHofl ocefl apnaHud.,

5.2, Konauecrso puHaMHyeck¥x racuarenett (6noxkon)
cleayer HAszHa4aTh MHEAMannbHnM (onuR-aBa). Ons 3pa-
HAl GamleHHOro THOA pexOMeHayeTCd yCTpPpaHBAaATh OO0 HH
racitTeNsh, 8 Al UPOTHXEHHLIX B OJ/jiaHe 3faHH® - aOBa
racdrens B6AM3E Topuop asgaHda (IpM sTOM KkpoMme mo-
CrylarenpHblX  yA8eTCd yMeHbLIUHTh aMIJAKTyabl  Kpy -
TUNBHBIX Kone6aHuft),

8.3, DnNeMeHTH racHrelis Heo6XOnAHMO pDACHONArarTh
B 38KpHTOM oralylHBaeMoM noMmemeHHH. Cneayer oGecue—
YUBATEH BO3MOXHOCTL OCMOTPA 3NE€MEBTOB racurensd B
npouecce 3KCH/yarTalnBH 3gaHud,

5.4. B 3AaBACHMOCTHE OT ROHCTPYKTHBHOIrQO BRI OJHE —

ads ynpyroit cegak (ceasefl) puHaMHYeCkHe r aCHT ©/IX
DOoapa3aAendiorca HA TPH I'pyllbl: HPYXHHHLle raCHT oJIH ,
MAATHHKOBHI® TAQCHTOJ/IH H KOMOHHEDOBAHHKH @ raCHT eJH
( puce 10).,

24
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Puc.10. CxeMul aMHaMHYeCckHdx racarenell xonebaHuh
4 - NPpyXHHHbI€ racdreqH, 6 -~ MaaTHHKOBbLIe I&CHTE/NH,
B - KOMOHHHpOBAHHLIe T&CHTEe/H
l - xeneaoGeTORHuR 610K, 2 - CTalbHbIe IPYXHHEI,
3 - ckonp3amue onopnl, 4 — XeCTKHe TPOChl, & —~ rut6-

Kag 1Noapecka, 8 - Baaxku# pnemMudep

5.5. [Ipyxunnpie racurend (puc,10,a) pexomeHayer-—
cq9 UIPDHMEHSTL IPH HPOEKTHPOBAHHH ¥ CTDPOMTENLCTBE 3aa8-
HEE B pafflonax ¢ celicmMugHoCThIO 8 A 8 6annob. [Ipyxun -
Huff racHTenpr COCTOMT H3 XeneaoteroHHoro 6noka ( Mac-—
CLI racuTeiis), KOTOpbIfl ONHpAeTCH HA UepeKphITHe 4epea
CKO/Ib3fdliHe ONOpPhLI,H CTalbHLIX NPYXHH, pazMel aeMhIX
Mexay O/NOKOM H HeCYHEMHE KOHCTDYKIHIME 308HAHE HIIH
CliellHa/lLEBIMA YO OpaMH,

3ar yxaHHe B racurtene oOGeCliedHBAeTCH 38 CYeT CHJ
CYyXOro TPeHHS B CKOJNB3ISIMMX ONOpaX, BO3HHKAIOIMX I pH
OTHOCHTeJIbHbIX NepeMeleHHax MAacChl racHrend,

5.8. B xayecTBe CKOAL3AWHX ONOPp racHTre/is peKo -
MeHayeTCa NpEMeHAThL NJacTHHb H3 $ropounacra-4 ¥  Ha
He pXKABeKIeHd CTald, AHAJNOMH4HO CKOJIb3dlUM onnopamM
celicMoHaonapylomero nogca (cMm. paspen 4).

9.7. llpa npoexrupopannn zpaHdft C AHHaMHYyeC—
KEMH TaCHTeJIAIMH A/1d CTPOHTennhCcTBa B H-6ailnbHbIXx pali-
OHAaxX Heob6xOaHMO OpenyCMAaTpPHBATE OrpaAHHYHTE/NIM BeprH —
KalbHbX HepeMemeHHd (xoMyrThl) H Hanpapjasgiomue nepe —
MeleHa OG/IOKOB racHrelid,

5.8. MasTHukoBne racurenu (puc.10,6) pexomenny-

ercd NpPpEMeHdTh B 3QaHUMdIX, N@PEON OCHOBHOIO TOHA KO-
neGaddfl xoTopnix HpeppimwiaerT 1 ¢, MagTHHKOBLIA® racu-
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TeAh COCTOHAT H3 XeneaoberoHHOro 6noxa, NooBeLIEHHOIrO
Ha XOeCTKHX TpPOCax, KOTOphble XeCTKO 3ageflaHbl B TO4Kax
noapeca,

Hacrora co6CTBeHHRX Kone6GaHHl MAdTHHKOBOro ra-
CHT e/ perylapyercda H3MeHeHHeM [JIMHBI TpoCOoB, a 38a-
Tyxaide B racireje oteCnequpaercd 34 Cyer BHyTpeHHe~
ro TpeHESs, BO3HHKAKIMEro NpH H3areib6Enix aepopmMaunHgx
BepxHell 3aCTH TPOCOB NpH KoneGaAHHAX MACCH racurend.

5.8. Kom6rrupopauunlt racurens (puc.10,8) cocro-
T ¥3 Xene3oberoHHOro 6/4oka, KOTOpPHIR KpelUTCH K He -
CymmHEM KOHCTPYKUHSM 308HRY C NOMOIbIO I'HOKHX I OABQ -
COK, H CTanhEBIX NPYXHH, HacTtora co6CTBEeRHbLIX EKOneba-—
AAft XOMOHHMPOBAHHOIO IaCHTEe/Id perylapyercd sa CYerT

HAMEHEGHHS XOCTKOCTH CTANLHLIX OPYXHUH, Tpe6GyeMmoe
3ar yxaiHe B racHrejse o6GecneyHpaercd NOCTAHOBKOHX BL3 -
xux aemMmudepoB, KoHCcTpyknug aemMungdepa OpUpeneHa B

Y PyxopogCTpe NO NPpOEKTHPOBAHHIO BEGPOH3O/JISUHE MAIIHH
R o6opynoBaHng”,

8. YKA3BAHHA [10 U3ITOTOBJIEHHAIO U MOHT AXY
SJEMEHTOB CEHWHCMOH3OIIU PYIOILETO
CKOJ/IB3 AL EIO ITOACA

8.1. Bce aneMedTnl COACMOH3ONEPYIOMEro CKONh3g—
mero HogCa pexoMeHnyeTCS BLIIOJAHSTh HAa I penmpHsTHSX
ACK. Ilpg 3aroMm Heob6xogEMo o6pamaThL BHEMAHHEe HA Bhi—
COXOe KaY6CTBO H3roTOBJEeHHS CKOAL3dMHX ONop, yupy —
rix H XeCTkEx orpaHdudrene#t (nemmgepos, ymopos, Bep-
THXANLHELIX aMoprHdaaropoB). [IpaMep KOHCTpPYKTHBEOIO
pelieHEYg CEKONb3smef# omopm naK Ha pHC,l], KpoMxkx
DNAacTHE K3 ¢roponsacra pekoMeHayerca — CKAaWHABAaTh
(CM. pEC, 4,6)-

8.2. /IlHneBLIe NTOBEepPXHOCTH UJIACTHH K3 Hepxaselome &
crand N ¢roponnacra AOMKHK ObiTh 663 BMATHH H LAapAalHH,
EMeTh I'718AKYI0 3epKAa/IbHYI0O HOBEepXHOCTh, IIpH HeoGxogEMoO-
CTH STH NOBEPXHOCTH cCaeayeTrT OTIWIHPOBATh,

[ng npeporspameHds mopepxHocTe i njpacTHE  OT
BO3MOXHRIX IIOBPeXJ6HHKA BO BpeMS TpPaHCIODTYDOBKH,
CKNANMpPOBAHHA H B IIponecce npoHaBoacrBa pabor Ha
CTPOHTEeJNBLHOR WJ/IOmMALKEe, POXOMEHAYerCcd HOC/Ie€ H3IroT OB-
NeHNS 3M6MEHTOB CKXONb3Smero nodca HaKJIeMTh BoAoO -
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PACTBOPHEMAIM Klle—
eM Ha |JIHleBhie

NOBEepPXHOCTH
cnoft MArxkohl
TKaHH, Koropad
CHEMAaeTCs He-
I1OCpeaCTBeHHO
nepea yCTAHOB -
KO 3THX 3N —
M@HTOB B IpOo-
eKTHOQ I OJIOXKE =
ame (ocrarxm
Kness CMbIBAIOT —
cs).

8.3. AETH~
Koppocufiiag aa—
MMTa& INeMeHT OB
CKONb3 g ero no-
gca (cxonbagmux
oliop, memMigepos,
YR OpOB, BOPTH -
KalkbHhRX &MOPTH-
aa'ropon) BuilION ~
HSeTCsS NYyTeM Mo~
TANNH3anME H OK-
paCKN jjaxoxpa -

Prc.l1. [Ipemep pemernus snemeHTOB
CEKOnpasmeR oxopun
4 - HAXHHA 3eMeHT, 6 - BepxHHH

3/1eMEeHT
l - nnacruna B3 ¢$roponnacra-4, pas—
me pam 200x200 MM, xpenurcs X

CTalsBoNR nanacruHe GonraME M 3 cC

norafiiolt ronomskolf, 2 - njacrHHa

N3 Hepxapeome# cranm 400x400 x

X4 MM, KpenHTCcd K HO/OCe HA 300K
CAQHROM KJi€ee

COYHHIMH COCTABAMER COrJJACHO yK&3aHHIM NpoexTa B CO-
OTrBeTCTBHE C TpeGoBarEamMi raaem CHall 11-28-73.

8.4. B npoexre HeoO6XOAHMO NpenyCMAaTpPEBATL YCT a-
HOBKY HellOCpeACTBEHHO Iocjie yCcTpoficTrBa CKXOAL3IAMEro

NOo"ACa CHeMELIX IAIMHTHLIX neranel ¢ o6edx mopepxHocTelt
cred (Hanmpumep, H3 yronxos EAH UONOC N pPOPHIMpPOBARHO-
ro Bacrena). Cagrue samETHnX Oeranel paspemaercs
TOIIBEO NOCHAe COr1aCoBAHHA N POSKTHOR opranEzauke#t ¥ B
NpACYTCTBEE €e I penCTAaBHTeNd,

8.5. IIpr nporasoacree pa6or HeobxonUMO o6pamATH
BEEMAHHE HA TOYHOCTEL YCTAHOBKHE B I POEKTHOE NMONAOXE -—
HRe BCEX 39/1eMEeHTOB CefACMOH3OJIEpYyImero CKOIbL3gne —
ro nosca, YxasaHHE N0 NpoN3BOACTBY pabor cneayer
BKAIOMATE B HOACHHETELHYI0O 3anECKy K NPOGKTYy IAAaHHEY,
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8.86. CTporasgs rope3acHTaNLHOCTE IOBepPXxHOCTEH Bepx-—
Hel® o6BR3KH (PyHOaMEeHTa U poCTBEpKAa T ATeJNBHO BLIBE ~
pgeTcH HHBenHpoM H ypoBHeM (c Gasolff He MeHee 30cM),

8.7. YCTaAaHOBKY BCex yacreill CKOAbL3AUHX ONop H
APYrEX 3/1€MeHTOB CKOonb3gduero nogca HeobxoaHMO BhI-
IIOJMHATL B CTPOrOM COOTBETCTBMH C NpPOEKTOM, ofecne -
yHBAY MJIOTHOCTL HNPHMBIKAHHG NO BCeR NJOCKOCTH unac -
TdH A3 ¢roponnacra ¥ Hepxabelome#h cranu, [IpoBepky
TOYHOCTH YCTAHOBKH BCex paeranedd HeobxOgHMO BbIIONHATH
HeONHOKPATHO B TEeYeHHe BCero nepuoga tTeepaeHHg Oe -
TOHHON CMeCH ¢yHgpaMeHTa H pocTBepka (mpH MOHOmMT -
HOM pelleHMM pOCTBepKA M BepxHel OGBA3KH).

6.8. BunonHesue pCex pa6or AOnNXHO OLITh OCBHOE—
TeJIhCTBOBAHO ABTOpPaAMH IIPOEKTA, TEeXHAN3O0pOM 3aKa3uH —
Kd H opopMJIeHO COOTBETCTBYIOIIMMH aKTaAMHM H 3alHCIMH
B XypHajse aBTOPCKOro Haa3opa,

86.89. Kareropadeck aampeuaercs yCTPOUCTBO BOEIH-
34 3JI@MEeHT OB CKOAp3fmero nogca # B HPOCTPAHCTBE MEX-~
AY HAMH CABHHTAPHO-TEeXHHYECKHX H 3/1eKTpPOTEeXHHYEeCKHX
KOMMYHHKALUHHA H IIDOBOAQOK.

8.10. Caeayer ofpamarr BHUMAaHue Ha Heobxogd -
MOCTb TWATEe/ILHOH O4HCTKH HNPOCTPAHCTBA MEXOY 31eMeH-
TAMH CKONb3fmero mogca Oor HOCT OPOHHHX I pegMer OB,
CT POHT&JIBHOI'O MyCopa8 H T.. B MecCTax IpHEMBEIKA -
HUA JIeCTHHYHRIX MAapuelf, 3ariyG/lieHds CKO/AL3AMero mno-
gca B Ir'pyHT BONM3H BXOQOB B 31aHHe, yCTpoOACTBaA IIpH-
dMKOB, NOANOPHRIX CTEHOK ¥ fp.

7. YKA3AHH A 1O M3TOTOBJIEHHIO U MOHTAXY
NUHAMUYECKUX TACUTEJ/IEH KOJIEBAHUH

7.1. eneaoberoHHLI#A 610K racureng peKoMeHpyerT-
CA BLIDOOHSATL MOHOJHUTHBIM HIH COOPHLIM H3 OTAeNLHLIX
3/18MeHT 0B, COeNHHAeMbIX Ha MOHTAaXe CBapkoR H 3aMo0 -
HOJHM9UBpAHA@M CTLIKOB,

7.2. Merannayeckae 3ajleMeHThLl raCHETeng pPeKoMeH -
AyeTCH H3I'OT ABJIHBAThH B 38BO[CKHX ycnopHax. B kayecTt—
Be CranhHbIX NPYyXHH CleayeT HCIO/Ib30OBATE HOPYXHHBI BA-
roaaeix Tenexex (cm. [MpunoxeHue 1),

7.3. BCe MeTannHduecCckKkae sIeMEHTbHl FaCUTels [ONXK-—
Hbhl HMeThb AHTHKOPPO3HOHHYIO 3amHTY,
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7.4, KOHCTpyKUMd KpemjeHHd CTanbHbIX NPYXHH K
G6/1oKy raciarejnd H HeCylHM KOHCTPYKUHAM H/JIH CHelHAa/b-
HeiM ylopaM Ogo/kKHa ofecCliedHBaATh HX pabtory B 3amad -
HOM Halpap/leHHH Ha pacTsaXeHHe H CXarTHe, a TAaKXe
BO3MOXHOCTL 3aMeHpl OPpyXHH B Ipouecce sKCHJyaraudy,

7.9. Ilocne okoHyaHUg MOHTAXA 3/1eMEeHTOB IaCHTe-
19 OPOH3BOAHMTCH ero HactpoHka mo gacrore, B cayuae
HpMMEeHeHds] B 3J8HUH AByX M 6omee racHrenel Heobxogu-
MO obOpamarb BHEAMAaHHe Ha TO, 4TOOhl BCe raCHTe/H HMe-
K OAHMHAKOBYIO 4ACTOTY.

7.6, Hacrpoflka racurenag kone6GaHuit po/xHa BLII O/
HA1'bCH BBICOKOKBAJHPULUHPOBAHHLIM OEpCOHAJOM COBMECT~-
HO C OpeaCTaBHTe/lleM CHelRAJIH3HPOBAHHOI'O Hay4HO-HCCJ/1e-
AOBaTeJAbCKOro HHCTHTYyTA,

8. YKA3AHN A 110 SKCIIJIYATAUWUNW 30AHUH

C CENCMOM3O/IMPYIOWMM CKOJIB3 AllIUM [104COM
U OMHAMUYECKWUMH TACHUTENAMHU KOJ/IEBAHHU K

8.1. OcobeHHOCTH 3KCHNyaTaUHHd 3gaHUH C ceHcMo-
HAOJHDYIOMEM CKONLIAIMEM NOSCOM M [HHAMHYE CKHMH I'a—
CHTeNndMH JAaKAI4Yalorcd B THATEeNbHOM KOHTpoae 3a Co-
CTOdHHEeM 3/IeMeHTOB Nofica M racu. ejd, Hea ol yule HUK
BO3MOXHOCTH ancTyiia K HEM INOCTOpPOHHMX [HI,

8.2, Ilpn cpaue apaHHg B 3KCIJIyarauHilo HeoBXogH —
MO B NPpHCYTCTBHH NpencCTaBHTe.,Iqd HPOEKTHOH oprasHdsa -
ndu H gdpektopa (rnapHoro HHxeHepa) [193, npaHEMa -
jomel apadde B 3KCHUayaraudlo, ybegHTeCd B COOTBeTCT —
BHH COCTOSHHH 3JIEMEHTOB CKOJb3gmeroQ Ilogca H racure-
JI1 TPOEeKTHhIM TpPeHOBAHHAM H CaenaTth COOTBETCTBYIO -
VIO 3alucChL B aKkre npdeMkn, llppm o6mapyxenuu HeHc -
IIpABHOCTEHR, NocneaHHe [OO/KHb! ObITh YCTpPAHEeHbI Ao
coayH goMa B 3KCHJIyaralHdio,

CneuransHof#f npoBepke Nopjiexar:

— COCTOfiHHEe CKONbIAIKX ONop, CTANLHBIX B $TOpPO -
71aCTOBLIX OnacTHH (O094HCTKA OT CTPOHTENLHOr'O pPacTBO —
pa H T.Jl,, HalHyde BMSATHH, MAapanuH);

~ TOYHOCTL YCTAHOBKH H KpelJieHHS peMudpepos ,
Be@pPTHKANBLHLX CBA3€H H aMOpTH3aTOopoOB, HaJ/IH4YHe ad—
KepoB, COCTOAHYEe U anuHa pe3bOni;



-~ COCTOSHHEe HNPYyXHH 4 aeMn¢epos racHrend, Ha—~
NpPaB/IKIOMHAX B XOMYTOB,

~ HaldyHe 3NeMeHTOB OorpaxpeHEs HHul ans Kpenje-—
Hig BepPTHKANBbHLIX CBg3el,

~ OTCYTCTBHE NOCTOpPOHHAX npeaMeror (cTpoHTens-
HOrO MyCopa, WITYKATYPKH K T.l.) B npocrpaucree (sa -
aope) CKoNb3gmero NOSCA H B MeCTax HpPHMhKAHAS POCT-
BOPK& K JJeCTHHYHLIM Mapmas, OIpPpHIMKaM, T oalopHBIM
CTeHKaM, 3JeMeHTaM OTMOCTKHK, & TaKXe B Dpenenax pas-
MEemeHds AHEAMEYeCKOro racarens;

— Ka9eCTBEHHOCTDh OrpaxpeHHf 3/1éMeHTOB CKWh -
3qmero nosca CreMHRIMH JamETHLIME feTanfaMi H HeBod ~
MOXHOCTL OOCTYI& K HHM NOCTOPOHHHX NHN.,

8.3, [Iposepxa cCoCTOSHES 3/16MEHTOB  CEKOILIAME -
ro nogca ¥ gHHEAMHYeCKOro racireng ¢ ¢uxcanmeft mcex
3aMeYeHHpIX OTKIOHEeHHR H nedpeXTOB B XYpHaAne CoCTOd -
HAS AoMa N pPOHM3IBOAHTCSE 4Yepela Kaxable gBa rroga KOMHC-
creft 193 Cc npuBnedYeHHeM NpeaCTAaBHTe/S NpoeKTHOR op-
raEd3aliH, & TAaKXe NOoC/le KAXAOr0 HHTeHCHBHOIO 36M-
nerpacenrs (pasRoro una Gonee S5~rH Gamnos).

8.4. Heob6xonAMO HCKNIOYETH BO3MOXHOCTL HoOuaga -
EEg lUT yKAT ypKR, KPACKH B T, B npocrpascrBo (aasop)
CKONBL3AMero NoAca H ero orae/pHhe 3J1@MEeHT hi I pH
BH yTpeHEREeM H HAPYXHOM DPeMOHTe KOHCTPyxHHER noma,

8.5. Bce pexoOHCTpyKuUHR B npepgenax moaBana (Tex-~
HA9eCkOoro nonnoubﬂ), yCTAHOBKA& A OUHONHHATeNBbALIX 2H

NepeRoC CymecCTBYMHEX KOMMYHEHKANKA H NPOBOROK MO-—
I'yr NPOH3BOAERTLCH TONLKO Nocne pa3dpemeHrng [AO3 n
COr'JIACOBABMA C NpPOeKTHOH opraHRzauHnef,

8.8, [Tepronuueckas okpaCka 3/1eMEeHTOB CKONbL3" —
merc nNogca H [JHHaAMHYECKOr'o raCHTe/IS Mo er N poH3 -
BOOETHCE TONBKO B NPHCYTCTBHH OTBETCTBEHHOIO co-
rpyaExa [A93 ¥ npeacraBBRTendg HPOEKTHOR OpraskH3AalHH,
[Ipg aTroM HeO6XOQHMO HPHHEMATE COEUHA/NBHLIE  Meph
ang HCKnw4YeHHg BO3IMOXHOCTH 3arpasHeHdg é¢roponnac -~
TOBBIX B CTAALHNX I/JACTHH CKONL3SNHEX OOOp, A& Taxxe
PO3KH O~-META/lNIHY eCKMuX aAeMNPepoOB H BEePTHK&aJLHLEIX aMop -
TH38TOpPoOB, MNpyXHH H pemMndepoB TracCHTend.

8.7. [Iporepka ypoBES B cocrogHEg xBApkoctH [IMC
B nemMudepax BA3KOro TpeHEs (3arpgsHeHHOCTh, KE3MEH® -
HH® upera M T..) HDPOE3BOAATCH He pexe ogHOro pasa
B roa.



[Ippnoxerne 1
[MIPUMEPH PACHETA U KOHCTPYUPOBAHUSA 30AHHUH

[Ipgmep 1, Pacder H xoOHBHCTpPyHRpoBamHEe 5-3TdX
HOro aAoOMa&a C CeACMOHIONHDPYIOmMUEM
CKONb3AMEM DN OSCOM

1. HcxopBple padAple. 3anpoexTHpoBaThL ANL yCnOBH #
r.®pyize J—-aeTaxKHuf KpYIHONAHENLHELIA AOM C CEACMOH3O-

REPYIOIMHEM CEKONL3dmMuEM HOogCoM, B xaguecrpe KOHCTpPYKOHH
Han3eMHOf 94aCTH 31aBHd HCOONL3OBATh pelueHHe IO TH -
nopoMy npoexry 105-010c ma 25 kxBaprmp.

Yenobnoit o00INOVEHUA,

,_¢_ - CAOBIRULQA ONGPa

B - 2GUONMA6HONG YAgD
_+ - SeomusaManaA cbasb

2 |
h—ﬁ-—}_ Howd R yemanobay
! I

donxpamol

= = . = | ——
!l n e
La L-

18Y 2 WS- 'd ta: .. A !l £y . I

ey (o] (MG (500 g, 5| ¢

5’1‘2?&?&’ 2000 §00 12700 | J&08 3800
i |2‘! o |

é)d}@cb ® @

()

Puc.12, Koacrpyxrasapie cxeMnl 8-3TaXHOro KpynHoma-

HenpHoro goma cepud 105-010c ¢ celcMoOH3ONMpylOmEM
CKONb3 SMHEM T OSCOM

a - njgag, 6 - paspes, B - nnag Ha ormerxe - 0,80

CeflcMEYHOCTE ONOmMAQKE CTPOHTENLCT Ba 92 6annos..
Pacqerrasg CeBCMHYHOCTR ananAs (6ea CefiCcMOW3OREpylO—
mMero CEKONL3NmMEro nosca) ~ § Gannos.

OcHoBaAueM (yHRAMEHTOB C/yXaT rajlediHHXKOB b e
'PYETH C CPABHANO-NeCYAHLIM 3AlONHATeneM, P,=0,8 Mila,
XOTOphLle OTHOCETrCHa X kareropd Il no ceficMEYeCKEM
caoficTnaM,
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KOHCT pYKTHBHO-XK OMIIOHOBO4YHEI@ CX€Mybl 3Q8HMg IO~
xa3aHpl Ha puc. 12. PaaMepn apnaHus B nnade 28 1x10.8 M.
Beicora - 16,0 M,

PyHgaMeHThl, CTeHH NOABAJIA U TeXHHYeCKOro mnop-
HONLH BLINOIHAIOTCH COOPHO~-MOHOJIMTHLIMH -~ H3 COOPHEIX
6eTOHHLIX 610KOB Ha pacrBope M 80 ycunenHmx ropm -
30HT QAJIbHLIMH H BepPTUKANBHRIMH Xeje300eTOHHHME nog -
cCaMH B BEJIOYeHUSMH H3 Gerodsa M 200, [To Bepxy 6e-
TOHHBLIX 6JIOKOB I peayCMAaTpPUBASTCSH MOHOMMTHAL Xeneso-
6eTroiHag o6paaka ceyerueM 400x300 mM. XeneazobGeroH-
HbhIR pACTBEepK BLINONHEEETCSH TAKXKE MOHOMHATHBLIM CEYEeHH-

eM 400x500 MM,
AneMeHTHl CKOAR3SHe-

ro nosca (KpoMe BeprEKani-
HuX CBgaeff) pacmonoXeHn B

05 =8400 &

2, - 5800 NPOCTPAHCTBE MeXny BepxHel
06BE3K0OK H pPOCTBEPKOM, OT —
d, = 5800 MeTK8 HHXHeR ounopEol njiac-

tdin - 0,80, Koadpdmrnmenr
TPEEEd B CKONbJ3LIIEX  OOO~
pax 'ETF = 0,1, Pacyernyw
Lys-2000d ~ MOASNB 3naHHE NDHHAMA&EM B
- BHne KOHCONABHOI'O CTepX -
- Loy *3000nH gg © WECTRIO CTeNeHAMH CBO-
6onnt (puc, 13).

2, Onpepnenesie pacyeTHLIX
ce ACMHYyeCKHX Harpyaoxk, B

ne3yibTare pacyerop Ha 9BM

ollpejeiigeM DepHoabl H ¢op-

Mbl COGCTBEHHRIX KOe(aHH i

AONAHYMSA B NPOAOILHEOM K TIO-

mepeyHoM HanpasJ/JieHHax. Be-

NAYANLl DePUOROB NpaKTHYEeCKHE OQHMHAKOBRI H  paBHAI

0,2 ¢, a popma xoneGaHull GIH3KA K NpPAMOJHHe AHOH,
B coorsercreun co CHrIl U-7-81 npusumMaeMm 3Ha-

YeHAS K03(pPHUHEHT OB Ki = (0,28, R2= 1, A = 0,4,

Ky = L.

KoapdpriiaeHr gEHAMEYHOCTH 13 ~ Ll 9,5, npuHUMa —

A4 0.2 Aod |
eM f, = 2,7. e
KoapdrnueHT B ?-uc onpenenseM no ¢opmyne (5)

165

a, 5800

g 4 =800

Puc,13. Pacyernag cxema
O-3T&AXHOr0o KpyoHona-
He/lIbHOI'O noMa C Cefi—-
CMOH3 OIAPYIONIHM CKOJlb—
IFNHEM I 0SICOM



D o= 0,0863; 1§ =0,250, 5 =0,431; b . =0,604;
2‘1‘1= 01776; 2‘15' 0,949-

CeficMEgeckHe Harpyaxu uo dopmynam (1), (2)
I pK K’i =] paBHHI

Sm - 1.1.2000.0,4.2,7.1+0,0883 = 186,4 xH;

S:H = 1+1.8800+0,4.2,7°1:0,280 = 1622,4 xH:

S,, = 1:1.5800°0,4:2,7:1.0,431 = 2698,8 xH,;

843 = 1.1+5800.0,4°2,7°1.0,604 = 3783,8 xH;
S“f- 1°1-5800+0,4+2,7:1:0,776 = 4860,9 xH:
15- l'l'BM'O,4-2,7'I‘0'9w = 6559.5 KH.

S

OupepnengeM kosddunmenr K., no dapmyne (8)
K, = 0,1 (2000+5800-4+8400) /(186,4+1622,4+2609,8 +
+3783,8+ 4860,0+6559,5)=3160/19712,5 = 0,18,  IIpm-
mMem K, = 0,5, Tr.e. CHEXaeM pacueTHne CeficMu4eC -
Kde HArpya3kd Ha H8A3eMHhe KOHCTPYKUHM 38HASH B
nBa pasa (B xa3eCTBe HOCymHEX KOHCTDYKHEHE ERCHONL3y-
Iorca H3aNeNAg THOOBOIO HNpPOEKTAa NpPH CeACMEYHOCTN

8 Gannon).
Ok OHYATEe/NLHO pacyerHnle Ce ACMHYE@CKHE HAI'py3KH

pasHhl

‘S‘m = 0,25.1.2000.0,6.0,4.2,7-1.0,0883 = 23,3 xH;

S, = 202,8, 5,,-=337,8, § , =472,8, S, =607,5;

345- 819, 9 xH,

3. OcoGenHoCTHE KOHCTDYHDOBAHHS CKOJb3Smero mosca,

B xagyeCcTrBe CKOJLININHX OHOp HPpHHAMAETCHE XKOHCTPYKUUS
ONOpHl C IOPH3OHT alLHOH HEXHe# nnacruHon (cMm.puc.4,a),
obbenHHeHHAd C yNPyrHMH H XeCTKHMH OrpaHHYHBTONIMH
rOpE3OHT &NIbHEIX HepeMemesult, TonmeHy nnacragm  H3
¢ropoasacra - 4 UpHHHMAaeM 0 = 4 wm, PaazMephr
NNeCTEEL H3 yC/IOBHY NepenaBpaeMoro  aaBjieHHdg -
200x200 MM (MakcEMmannHag Harpyska Ha onopy N =
1500 xH, @ = 1500/(20x20)= 3,76 MIla),

Comdramomee ycHIHe B AOMKpATAX oOUpependercd,
HCzoaq H3 CYMMApPHOR BeNHYHAHLI CH/AB TPEHHE CKONb -
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xeamg 3180 kH., C HexoropniM 3amacoM NpHHEMAaeM 1O
8 noMgparop rpyaonogpeMHocTeio 100 TC B npoaonbHoM
H Nounepe4yHOM HanpapjieHHH anaHEa (cMm. puc. 12),

Yrnpyrde orpaHdyHTrTend BeprHKalIbHLIX NepeMeme -
uaft (BeprEKanbHbie CBA3K) IO pacyeTy He Tpe6ylorcd H
HasHAY aloTCs KOHCTPYKTHBHO (cMm, n, 4.8).

[lpamep 2, Pacuer H KOHCTpPpYyHEpOBAHHE®
8-aTraxHOoro KpynEonaHeJampHOro
aoMa C COeRCMOHIONBDPYIOMEM
CXONbh3EMHEM NOICOM H OJHHAME-
YeCKHMRA racBearengaMiE xonebGaHHH

1. UcxopHpie gadHnle. 3anpoeXTHpPOBATL ANg YC/1OBY §
r.Ppyise 9-sraxHnilh KpylHONAHeNbHNA AOM C Ce#CMO ~
H3 ONMPYIOMAM CEKO/L3AMHEM NOSCOM H nHHAMHYECKHMH I'a-
CHT e/ISME Kole6GaHufl, B kauyecTBe KOHCTPYKHEE HanseM -
HOR 4aCTH 308HHESE HCIOABA3AOBATHL POUIeHHS IO THIOBO -
My npockry HI-105-7c na 54 kBaprHphl.

OcrannApie HCXOQHpIe@ HAHHLIe Te Xe, 4TO H B
npuMmepe 1.

KoHCT pyKTHBHO~KOMOIOHOBOYHEI®E CX©MbEI 34a8HHEd NO-—
ka3aHs! Ha puc,.l4 u 15, PaaMepnr a3panug B  naaHe
39,6x10,4 M, BricoTra - 29,7 M,

PydHpaMeHThl H CTeHbl Noapana BbllIONIHAIOTCSH H3
MOHONATHOTO xeneszobGerona (6erow M 150), ray6H ~
Ha aanoxeHudg ¢yupamenros - 3,5 M, CegeHXe Bepx -
Helf MoHondTHo#k ob6Bgaku B600x300 mMm, pocTBepkK a
400x500 MM a3 6eroHa M 300,

SNeMeHTH CKOAb3fgmero modca (KpoMe BepTHKANL-
HbIX CBR3ef) pacnonioXeHhl B NpOCTPAHCTBE MEXAY Bepx—
Helk o6Ba3koff H poOCTBepPKOM, OTrMeTKAa HHU3A ONnOpHOHK
nanactadn - 0,87, KoHCTpPyKNMIO Ckonpb3smeR ONOpH I pH-
aEMaeM cosmemensHoft (cm, puc, 4,6). Kos¢prnuesnr
TPOHES CKOMbXEeHHSA f'rp = 0,1,

LugaMyyeCckult racidrenr xonebasulti pasmMemaercs
B DPOCTPAHCTBE 4YepnavyHoro NepeKpLITHS H HpenHazHa -~
4eH B NAaHHOM Cllydae s railieHds koneGaHul$t sgaHud B
NONepPpeTHOM HalpaBlieHdM, B KOTOpPOM OXHAAlOTCHE MAKCH-~
ManbHbBl@ AMINETyab Kone6anuf#t (pac, 15)., TacHrens

BHIONIHIeTCE B BHOEe OBYX XeJle300eroHHKX 6n0X0B, pac-
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Puc., 14
KOHCTpYKTHB~
Hpre CXeMbpbl

O -aT@AKHOI O
KpyllHOI ade/j/lb-
HOoro pgoma
Ce pHAEA

I -105 ~-7c

c CeACMOU30~
JINPYIOMHAM
CKONb3ANHM
1 049COM H
nHHaMuag9ec -
KHMH raciuare-

"KL
1]

.

] M

:1 M

2100

JIAMHE Koieba- Ol ——
HU K sls
2K
a — paapm. R § , iy - . —-.
6 - unjaaH, N | o
B ¢_pﬂl"MEHT 1 ' ) =% L_M_L.’E_’(i;mzlt
© @ O O <) D
MEeTKg - 0:871 Senpdnue odpsnavers A TN i
r - BepTH - B - eromsmus angpa SO
KaAaJIbsHad CB43 b N QOLUIONM O HONS Yo D H‘:;x ‘
_ - # MomunansHas cbars
l ABREME m Hewt OOk gemawodau ’ Bl
quKHﬁ racyg — domapamaot * ‘:‘
Te/b KoJieba- il
HAlt, 2 — aHK ep, 3

3 ~ runpsa

NOMOXEeHHbIX Mexay ocamME 3—-4 ¥ 98-10. [ina pacnpene -
NeHUd paapi/ieHdg or 6/10KOB HAa YepaadHOoM NepeKpPhITHH
yCTpanpaerCs MOHOJHTHAg Xxene3zoberoHHass NJHTA TOa ~

mHHo# 200 MM, koropaa paccudTaHa Ha HArpyskKH OoT Mac-
Chl O/ioka C KOE:‘:EM)HHHEHTOM AAHRAaAMUYHOCTH 1, O )Keneao_

feToHHple OJIOKM ONMpAaloTCd Ha NJaCTHUHLI H3 ¢roponsaac-
Ta C pazMepamu 300x100 MM ¥ TonmuHEO# 4 MMm. Bpons
60KOBbLIX I'paHed 6JOKOB yCTAHABJIHBAKTCH UQ TPH Ha -
NpaB/dwIEX, ofeCne4dBaioMEX OepeMeineHHe OJOKOB B
ol peae/IeHHOM Hanpap/leHHH, BJIOKHM Kpelldgrcdg XxoMyra -
MBE K MOHOJMATHOH# xe/e300eTOHHOY nNndre Bo Halexa -
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Puc, 15. KoHCTpykTHBHAS CXeMAaA NHHAMHAYECKOro racErens xoneGax:#f
a - nnas, 6 - paspes

l - 6510k racarenis B3 CGOPHBIX XeNM8306eTOHHBIX INIEeMEHTOB, 2 — Xelesobe-
TOdHpI€@ YNOPhl, 3 — KOMIUIEXTHl CTANbLHLIX HNPyXHH, 4 - MONOAMTHAS HJETA,

S - cxonpasmBe onopni, 8 - CTLIKE CO6OPHLIX 3/1OMEHY OB,
7 - xoMyThi, 8 - HanpaBagiomie 610x8, 8§ - OCh CTOGK pPHYAXHON CHCTOMH,
10 - ocb unesrpa gemudepon, 11 - rpynnmu H3 Tpex pemundpepos, 12 — wapHHEpH



HHe HXx OTpbiBA OT ONopHbix nnacrtéHd, [lo Topuam O6IOKOB
( Mexpgy GMOKOM R CNEOUHAIbRLIMH MOHOJIHTHbLIMH ynopamH )
yCrasapaRBalorCg yopyrue cpgad (npyxEHLI), ¢ THo-
MOmMbIO KOTOpPLIX OCyllecTBAgeTCS HACTPOHKA NUHaMUYeC-
KOro racirens. Baone anHHEHBLIX CTOpPOH 6a0Ka npeny-
CMOTpeH& yCTAHOBRKA 4erhbipex CEeKUH# peMOdepop  BA3-
KOro TpeHHd, KOTOophie obecnedHBAlOT NOraoleHio sHep-
r'id xKo/jieO0aHHMf MACCHI racidrend.

2, Onpepgeneine pacCyerHphx Ce#CMHYIECEKHX HaI DYS3OK,

PacyeTRylw Moaenbr 3Q8HHKY DpAHEMaeM B BHA€ KOHCOIb-
HOrO CTOPXHS C NeCAThLI0 CTeneHaME cBoGoam (prc.18).
Pacger Bninon—
Hsrercd pa3-
OeJ1LHO ang
3N4HAA C Ceft ~
CMOH3 OIAPYIO ~
mHEM CKONb3E -
mEM TO4ACOM H
nag anadug
C [OQUEAMHYEC -
KdM oIacHTe/neM
g oniebanK R,
KeCTKOCTh CTeH
nonBasa NpHHY -
TE HA HeC -
KOJILKO nopan -
KOB 6onpmie
XKECTKOCTHE KOH~
CTpYKIHEAR Haa-
3eMHBEOR 2ACTH,

B pesyne
Tare p?ﬁqe'ra
Ha 9BM Ok~
pefeneHp  ne-
paofnbl H QOpMHK COGCTBEHHLIX KOJM@6aHHR N0 CXOXhKE -
aeg (sranw 1)

Prc.18., Pacyerane cxemMu 9-araxmo—
ro Xpyniogafe/ILbHOro goMa ¢ celi-
CMONa UM PYOIMEM CKOML3 S HEM

I OSIC OM
a -~ araunl l, 6 — srauw

X
PacyeTnl BHIOIH@EN B HHCTHTyTe PpyHaeropupoexr.
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ry =039 ¢, T, = 0,087 c, T, = 0,042 c;
940 0,048, v = 0,0543; v, = 0,153; Vs = 0,287;
D 1 =0,449; Y .=~ 0,832; Y .= 0,832; Deq ™ 1,03;
D 1g =1,232; Y o™ 1,431; 220- 0,182; 22{ = 0,212,
02070438 )= 0,902, b, = 0848 b, 5= 0,588,
226 =(),372, ?2; 0,0722; ?23'-0.289; ?2‘3 =-0,802;
?30-0.134; Do 0,182, Do 0,308; D ag" 0,252;
Day 00805 b, =-0,133; p, =-0,34; Y 3y = 0:183;
?33'0.0152; ?39- 0,234.
Orciona x03¢PRIHEeETH AMHAMHEYHOCTH
py= 1,170,308 = 2,82, @ = p, = 0.8 (=27,
CeficMHY@CKHe HAarpys3kH olpeaengeM O0 ¢opMynaM
(1), (2) mpr K, = 1, K, = 0,840,075(9-5)= 1,2,
S = 1°1,2:5784-0,4.2,7-140,048 = 359,8 xH;
S, = 141,2.88700,4-2,7.1-0,0543 = 413,1 xH;
S, = 1-1,2.6870.0,4-2,7°1.0,183 = 1164 xH:
= 1.1,2:5870:0,4.2,7-1.0,287 = 2183,4 xH;
- 1°1,2.56870.0,4.2,7-1.0,448 = 3415,8 xH;
~ 1-1,2.6870-0,4.2,7.1.0,632 = 4808 xH;
= 1.1,2.5870.-0,4-2,7-1.0,832 = 6329,6 kH;
= 1.1,2.56870.0,4-2,7.1.1,03 = T835,7 xH;
-~ 1-1,2.5870.0,4-2,7°1-1,232 = 9372,5 kH,

2
13
1
415
16
17
19
g~ 141,2:71840,4.2,7:1-1,431 = 13323,3 xH;

o
S
S
S
S
S
S
§ S, = 49205,1 xH .

AHajlorEyHO olpeneadiorcs CeHACMHUeCKHe HArpya3-
KH, COOTBETCTByKOIHEe BTOpo# ¥ Tpernelt dopMaM C06 -
CTBeHHhX Kone6auufl, 3arem no popmyne (3)
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2 2 2\0:0
K ,=0,1-59938/ (49208,1°+4677,4°+1442,6%) = 0,121 .

CoraacHo 1.2,8 npumem KS = 0,8. Torna pacuer-
Hag lepepeanBalomas CHJIA B yPOBHe CKONh3SMEro logca
6yner pasHa 8424,1 xH (np=m K’i = (,25).

AHaNord4yHpie pacdernl BBLIIONHAIOTCHE AN I3TAaloB
0 (cxonbxensqa mo mosacy). B aToM cnyuae yuuThBaer-
Cd, 4TO0 B pabory BEAIOHAITCH B NONOPEYHOM HAI pap/e-
HAE no l4 orpadHydTenedl ynpyruix nepeMemeHH# C CyMm-
mapHoll xectkocThio 8000-14 = 84 xH/cMm, a npapenexn -
Hal# X02)QHOHEHT TPeHHE Qropon/1acTa I0o CTANH C yde -
T OM I‘p&BHT&HHOHHOﬁ BOCCTa”HaBpaupamomer  CHALI Ha
yqyacTKe HAaK/IOHAa 8° pasen 0,05.

B aroM canysae mo naHHeiM pacyera Ha IBM yc-
JIOBHRI€ NEepPHEOAbl COOCTBEHHLIX KonebOaHRl pasHh

Tl= 3,44 c; T2 = 1,134 c; T3 = 0,660 c, a xoa¢ppHIH-

@HThl NHHAMHYHOCTH Pi' 0,8, PQ'1,1/1,134 = (0,97
j’.v; 1,170,669 = 1,844,

Pacuyersl B COOTBeTCTBHHE C I, 2.9 INoxasajH, HYTO
upd K3A = 0,2 B Xy= 0,8, pacueTHple CeACMHYECKHE HAE -
rPy3KH 3HaA4HTe€IbHO MeHblIe, YyeM Aa/d aranos |, a
pacderHad nepepeanBaomas cana - 1582 xH.

3. l[lpoBepxa 3paHdg HA OUDOKHALIBAHHE B IolepEeiHOM
HAOpAaBJIOHUH BRIOOIHAETCH NpPH pacyeTHhIX CeHdCMHUYeC -

KMX Harpyskax Ha Han3eMHbie KOHCTDYKUHH, COOTBETCT -
BYIOmMHAX pacuyeTHOR ce#cMHuHOCTH 8 6anoB,

B 3ToM Clyyae OUpPOKHOLIBAIOUNIHA MOMEHT B ypOB-
He Bepxa pOCTBepKa paBeH

Monp= 116681 xHm npr 2.Q = 59938 xH.

YonepxHEBawmad MOMEHT

M = 59938:5,4 = 323643 xkHM ®

44
Mya _ 3236843 _
M ypp 11651 2,77 > 1,5.

CeueHug orpaHHyuTresieit BeprUKANbHLIX HepeMele-—
HAl omnpepeneHbl H3 YyCJ/IOBHY BOCIIDHATHA OIl pOKHALIBAIO—
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mero MOMEeHTAa B ypopHe CKOIL3guero unogca, YCunide p
onHoM orparmudrene N, = 873 xH, [Ipunaro 20 orpa-
HEYHT /el B Kaxaol npoponsioll creHe H3 K&8H aT &
6 13, mapku TK 8x19 (cmMm, puc. 14).

4. OCOGEHHOCTH KQHCTPynpDOBAHHS CKOJbLIAMErO Nogca,
[IlnacTBEEH B3 ¢ropoujacTa NPpUHHMAEM TONIHKOR =
8 MM, ¢ paamepamMH 400x400 MM, MameneHnue yrina
Haxnoua wExHel nmactams-3° 2 8° (cm. puc. 4,6 ) ,
4T COOTB&TCTBYer NpHBENEHHOMY KO3(PPHIHEHTY TpeHHEd
cxonwxenug 0,075 n 0,08,

YOnpyrue orpaHdddTend I'OpH3OHTAanbHBIX NepeMeme-—
HUfA yCTraHapaHpalorcsg ¢ aasopoM 50 MM,

CapErampomee ycanme B AOMKparax  onpepenasercs,
HCxoad M3 CyMMAapHOH# CHNbl TpeHHS F"’P = 5093,8 kH., C
3alacoM OpdHEMaeM Ho 8 foMKkparop T py3onoabeMHO -
creio 200 TC B NMpPOAOALHOM H HONepedHOM HAI paB/eHH gx
apaHug,

5. Pacder napaMerpoB H KOHCTPYKUMS AHHAMAYECKOI O

racérens xojgebanut, llepuog koneGaHul 3HavAsA C
y4€TOM N OAAT/NHBOCTH OCHOBAHHKA = 0,95 ¢, 9ro coor-

percreyer P, = 2X /T = 12,56 ¢ °, Mmacca racureas
npueEgra pasdolt [,8 % or macch apanug, T.e. 80 T,

MaxkcamanprHag aMuaneryna KoneGAHHR racurens

Cronpasmuit nogc PyinpaMeHTa MOXeT NepeaasaTh
YCKOpEeHHe Ha BhIUe/MeXAamylo KOHCTPYKUHIO 30AHHA  He
6onee 0,13.

C yserom P'I = 2,71 P ,q= 1,431 ycxopenue ro-
PHE3OHT &JNILHBIX KOJIGOAHUA BOPXHErO 3aTaxXa 3faHusd Co~-
crapar 0,1:2,7.1,431 = 0.388(3 .

OnpepnenaM aMUNHETyAy KONeGaHHH BepxHero araxa

3naHds 6e3 racHrend
. 0,386 - 981 ., ,
A(x, ) 12,562 y % EM

2
rane 881 cM/C” - yCKOpeHHe CHALl TSXKECTH.
B coorpercrprEE ¢ n, 3.10 makcuManprHas aMIjg -
Tyaa racdTens paBHa TpeM AMIUIET yniaM 31 aHHES

Ar = 24 +3 =72 cMm,
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[IpumeM KO3QPHLUHEHT HageXHOCTH KH= 1,2, Torapa

pacyeTHas MAaKCHMAalhHas AMIJIHTyaa racHrend 6yneTt
paBHA MaK G
AP = 1,2°*°7,2 = 8,64 cM,

[EHaMAYeCKHe DapaMeTrphnl racCHTend

Ilpg pacuere apaHufl ¢ Xejeaoc6er OHHLIMH KOHCT -~
PYKUHIMH HA CeHACMHYeCKHe BO3AdeHCTBHYI OUTHMANLHBIMH
Oyayr chaeaylomee napaMerpnl ' aCHTe/d: Hacrpollk a
-E . ~ (0,86, k03¢pEOEEeHT BE3KOro TpPeHHs B COOTBeT -
creum ¢ n,3.8 A = Q,l.

[lepuon co6CTBeRHEIX XOne6aHHHA 3gaHUg CO CKOJMb-
39MHM HNOYCOM IPH ODPOCKANIb3LBAHHH HECKO/bLKO YBEeJIH-—
yupaercs (IO 2KCNepPHRMEHT anbHHIM aaHubM Ha 10-20%),
I03TOMY HACTPOHKY racHTeng HeoOXONMMO HeCKOIbK 0.
yMenbmATh. [IpamMem {. =0,8. Torna mepuon co6creen-
HpIX KoJ/ieGaHHH racrrend upn Tl = 0,9 6yner paBeH

S 1 11- _ _ -1
TF 0.0 0,585 c (mr = -_fl, P, 11.3¢c ).

YYHTHIBAS BOSMOXHOCTh HoaCTpoflkHm racurens +5 %, He-
06X OMMO IIpeYCMOTpPEeTh BO3MOXHOCThL H3MEHEeHHd Ine-

puona racureng or 0,647 C (O r = 11,9) Ao
0,583 c (oo]F = 10,7).

CkopoCTh KonebaHHa racHrensd

V., = A , ®
I’

r I

a) paGouas npH Ar‘ = 7,2 CM
V, =7,2.11,3 = 81,4 cMm/c -

r ’
6) MakCHManpHag UpH An;faxc = 8,04 cMm
V. = 8,64-11,3 = 97,63 cm/c .

daryxaHde B racHre/jle coafgaeTcd 34 CyeT Cyxoro
TPEeHHd, BO3HHKAKuEero NpH OABHAXEHHHA MAaCCh aCHTe/sd
10 njJacTHHaM H3 ¢roponnacra,

[Tpg cyxoM TpeHud kKoadPuuHeHT 3aryxaHHs (3xBE-
BameHTHR A BE3KOMY)34BHCHAT OT AMIJIHT yAbl KOneOaHHH M

MOXeT O6LITb olipeaelicH 1o Chneayiome#d popMmyne
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Ha puc.l7 npupenexn rpa-
PRK 34aBUCHMOCTH KO3pPu~

b T T T T T
21 ST A S S HEOHTA 3IAT yXAHME B I'acH-
\ SEEREE Te/le NPH AMIJIAT ynax Ko-
A B N e e S T S nebaREff nocnegHero or |
4 RN RN F_: na 8 cM, Kax BHOoHO H3
ff AN I rpapExa, nNpH aMIIET yaax
7| R I racuresnig 1o 4 cM nocnen-

O O 0 T A e KU nepegemuduposad, A&
N 68 A OpH aMIJIKT yaax Gonpiud

' 4 cM racurenr MMeer aa~
TyXxaHHe MeHblue OUTH -~
MaasHoro. [losromMy B cE~
CTeMy BABOASTCH aeMIpe -~
pPsl BS3KOI'O T peHuL,

Pac.17. 3aBECEMOCTL KO~
apPHnMeHTA 3ATYyXAaHHS B
raceTe/ie or AaMIMAHT YAkl
ero xoJseGasr i
[lon6op npyx&ae gnd ra-
curend
Tpe6yemas CymMMapHas XeCTKOCTh YUpPYrHx cpszefl
(npyxeBE) racarensg onpepengercs no ¢opmyne (9)

2 2 -2
¥ '_:ST' Py My = WM

a) MHHMMannHag xecrkocrn npu T = 0,583 c

p M40 10,790 = 10300 xH/m=103000 H/cm;

6) MakCEMa/ALHAd xecTkocth npd T = 0,527 c

i"M:KC- 11,,,92 80 = 12750 kH/M= 127500 H/cm .

B xavecTrBe BO3MOXHOI'O KOHCTPYKTHBHOr'o pe -
WIeHH ] YyNPYrax CBE3eHd NHHAMHYECKOro racHTe/ls MOX-

HO peKOMOHQOBATHL NPYXHHH or renexkdH KB3-1UHUU
Ten 1 png NeNbLEOMET 8//IHYE@CKHX I AaCCAXApPCKHX BAaro -
Hoa, J[laHHhe N0 HEKOTOpPHIM NpyXHHAM aaHn Ha pECG 18

CymMapHadg XeCTXoCTh xoMujexkra npyxua 3804-H,
3805~H 71 3808-H paBua 3780 H/cm.
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Puc,18. TexHdqeCKHEe XADAKTEPHCTUKY NPYXHH OT Te—
newax KB3-4HWHW reuo | pgaa nenshoMerainuyeckux
TacCaKMpCKHX Baronos o6pasga 1867 r,
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TpebyeMoe KONHE4eCTBO KOMILJIGKTOB N PYXHH

103000 _
3780 — 273

li-fmo ~ 338,

[IpuHEMaeM MAaAKCHUMANLHOE KONHYECTBO KOMIJI@K~
TUB NpyXxHEHE — 36, 10 § wryx Ha xaxgw#t ynop, T.e.
no 18 ang xaxporo xeneaoberousoro Gmoka (cm.
puc., 198, 20).

a) MHEHHEM&JIbLHOe h =

6) MaKCHMAa/bHOE n =

8. Pacder pemndepa BE3KOro TpeHHg A/ld ABHaMHEYeC-
KOro racurens konebainfi

O emndepsl BEaKkOro TpeREs NpeAHA3HAYEHH AR
OONNOIIeHHg 3HeprEH xonebaHAlt nyreM I peBpameHHS
MeX 8HHYeCKOH 3HePrAd B TeHJ/IOBYIO H paCCeHBaHHg ee

B OKpPYXampmylo cpeay.

1250

225

500

225

Puc.]19. Cxema ycTaBHOBXM ODpYyXHMH IO TOpPHAM 6JI0OKA
racureis
| - ocb CHMMerpHH 6I0K& raciareind, 2 - xeneaote-—

TOHHRI R ymop

x)
Pacgerm BrilonHeHn n-poM TexH.Hayk B.A.HsBopr -

9oM H HHX. E.M.MupoHOBHIM.
A.c. Noe 247727, Onyen. 8 BEH, Ne 22, 1068,
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HHe, NpAKTH - 5'===

q @CKH 6ea TSNS

H3MeHeHUd RN

( ypenaq enEg) ¢ ,
XeCTKOCTH

S Prac. 20, [leranr kpennedHddg NpyxHH K

6/10Kky racarengs H yYIOOpAM

- 610K racure/ld, 2 — XOMYT H3 IO~

JOCOBOH Crank, 3 - XOMHOJEKT CTalk-

HhiX OpyXHH, 4 - 3aK/180Hne OeTallH,
5 - manpapadQAg BT V/IKA IDYXHH

Maccoff, HH B - ¥ 24 ’

CHJ/IOR yIDYy - 8 - ymop

rocr4d. Jemndupyomas CHjia BO3HUKAET B C/Ay4A8 OTHO-
CHTEe/BLHOr0 ABHXEeHHS Mexay KoHuaMH agemigepa, [leMi-
PMpoBAHHEe B BHODPOH3IONHDOBAHHOR CHCTEMe Heob6xogH —
MO TOIBLKO ANsl TOoAABJACHHS pPe3OHAHCHLKIX  KonebaHHf,
XapaKTepHa3ylomuxcd 6onpwol aMnjadryno#t nepememe -
Hu 4.

HJemngpep B43Xxoro TpeHdg COCTOHT H3 AByX IH -
NEEADPOB: HENOABHXHOIO — CTAaTOpa, 3aKpenngeMoro Ha
nogpepxHpawmef KOHCTPYKIHH, H NOABHXHOI'O BHGpa -
TOpa, 3aKpelUIeHHOro Ha BHGpoM3onEpoBaHsoM (moa -
NpyXHHEHHOM) OCHOBAHHH, BH6paTop BXOOHMT B CTAaTOpP
C paBHOMEPHHM KOOBIEOBLIM 3A830pOM, 3allo/1HAeMbIM
BA3KOH XHAKOCTbLIO.

I anee naercsa pacuer aemndepa BE3XKOro TpeHHH
014 racHreng xkonebannfl 9~3TraXxBOro 3J8H44,

HcxopHpie paHHLie

npyxHH ] eMn- 1
¢ep BEIIKO -
ro TpeEHd He
obi1apaer HH

1. Macca 6nokxa racureng - Q. = 45000 xr.

2. HacTora Co6CTBOHHBIX I'OPU3OHT A/NbHBIX KoneOaHHR —
§, = 2 I'u
4 -
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3. 3anaHHbId OTHOCHTe/bHRIR K0a(pPAIHEHT 3aryxaHdHg
D =003 ( & =0,22; % =0,07).
Heo6xopnuMuff KoaddPEUUEHT COUDOTHBJ/JEHHES BCeXx

peMndepoB BA3KOro TpeHudg ollpepengercdg Ho ¢opMy-

ne (8,7) "PykopogcTBa N0 NPOEKTHPOBAHHIO BHGPOH3O —

NEUHH MAWHH H o6opyaoBamua”, M,. Crpof#iaznar, 1972

Q L bt » 3 L
h.=2@ mD- ‘fEﬂg D _4.3,14.2 4500-0,088 46,35 xr.crom.

Ona racurend koneGaHdl sanpoeKTdpyeM 12 pemMi-
depoB, KosppunreHT CONDPOTHBJIGHHEE OOHOro aemiudepa
Ovuer papéeH

h, = 40,35/12 = 3,38 & 3,4 kr.c/cm,

Anga pansBEeffiiero pacueTa H H3Irorop/JleHHd aeMIl-—
pepoB mpEMeM CheaylomHe pasMephl: Crarop - K =
18,05 cM, suGparop f, = 14,85 cm, ACnOnbaygs upm
3TOM TPYOhl C 3JIeKTpPOCBAPHLIM MBOM no [OCT
10704-76: 377x381 MM 1 208x289 MM,

[IlpaHEMags Rmcory pabouedl XHAKOCTH EP =30 cwMm,
oll peneNlAM ko03a(PMUHeHT gUHAMHYeCcKOHM BS3KOCTH AL
no ¢opmyne (8.9) “Pyxoeoncrea”

_ hoe (4243 +2%)§° .
éb 129003 43 ’

S = 3,1 CM - KonbueBO# 3830p MeXAYy CTATOPOM H
BAGpPAaT OpOM

2 .2 3
,4(12-14,857+4307) 3,1°
L= 34112 4953+ 0 31 = 0,00010 xr‘-c/cuz.

12°3,14-30" - 14,05
f

Cray masxoro tpemus P , svamixaomyo npu
ABH)XXeHHH pBHOparopa B pabouefl cpeage CoO CKOpPOCTHIO
v ., Ha#ineM no popmyne (68.8) *"PykosoacTma”

x / ’
Pre = ho. Ve

T ?
roe O = 10 owm, §{-2I‘u,

T,=20§, o =6,28x2x10 = 125,7 cm/c,
/= 3,4x126,7=42Tkrc( 4,2xH).
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[Ipg xonuuecrre pnemudepoB . = 12

P'r'fr.= 427x12 = 5127 xrc (50,3 kH).

Beuay Toro, uro 6510k racureng 6ygetr kKojnebarkh-

Cg C aMIJHTyao# A”'I“aﬂc = 10 cM, a KoabueBo#t 3asop
nemMngepa %) =3,1 'cM, IpHMeHHM CHCTEMY DL aros
C COOTHOHLIeHHeM mnJsey 3: 1 Torpa ouHaMHyeckas BE3—

KOCTL MHAKOCTH  LL 6yne'r pasHa

2
& =0 00010x3 = 0,00080 kr.c/cMm .

B kxauectrpe paGoyell XHAKOCTH HpPHMEHHM LOJIHA —
ME@THJ/ICH/IOKCAHOB yIO XHAKOCTb HMC-QOOOO K Me IO YO
BE3KOCTh NpH TemIeparype 20 C (racarens sxcmaya-
THPYeTCS B OTaNqMBaeMOM NOMEmEeHHH) paBHylo L =

00000 cautmnyasz (90 Ila.c).
B cBa3Z ¢ TeM, 4dTO Kone6GaHuddg 6JI0OKA racHrend

OyUyT peaKdMH, TeMNeparypy XHOAKOQCTH IIpH ANMHTEeIL —

HOM pexHMe paborTh MOXHO He olpenenifiTh.
Konuuecrpo xupakoctH ITMC, Heob6xopHMoOe OIS

2 .2
sanojlHeHHda pemMugepop V= EP‘.’E(R-—i"O )=2%EP8P=

2+3,14.30.3,1.16,5 = 9638 cM~ =~ 10 a, roe
.P-—-(R,'T“Y‘a)/g - CpeﬂHHﬁ pagunyc, 8 = R - 'i"ﬁ -
konnnesot 3asop, EP ~ BBLICOT A pa6odel XHOKOCTH,

CnepoBarenpio, ang zanonHesddg 12 peMndepoB norpe-
6yerca 120 a1 ITMC-80000.

PaaMepn craropa u BH6Gparopa HUpumMeM Cleayio -
imHe. TonmHAHEA cnos BOAokl LOA AHHIIEM BHG6paTopa
34 = 3 CM, BhICOTAa Kpad Ccraropa Han ypoBHeM pa6o -
yall XXHOKOCTH [, =7 CM, TOorga obmass BhICOTA CT&-

2
TOPA paBHAa
H = Ei-l-ﬁp-i- ?’2 = I+30+7=40 cM,

Tonmuuy paEma crarope (¢naden ang kpenneHus
K OCHOBAHKIO) mpuHuMaeM paBHo# 10-12 mmMm, [duamame-

YeCKHe Harpys3kH, pelCTByKOMKe HA CTATOD H BHOpAartop,
OPUEHTHPOBOYHO NMpPHHAMAaeM paBHLIMHU

Pﬂ‘:P‘JE thaP= 377x4=1500 krc = 15 kH,

17



roe D“"‘-F = 377 MM ~ Hapyxuull gframMeTp

1012
g
H C & 21 & Cxe M& % -r:ii?.r:r::r:rrr:r.-.,,,?',, =
AeMupepa BAa- R |
: = E
KOO TpeHHI H ﬁi
1l - peruar H i 2
_ ; 8 1
2| H 1Y
2 — XHAKOCTb S o EEE ,!
i A
3 B On a : Vowreoorswwosasr il E 3
- ' . gl ————— ———{[p

4 - MOHOJHT~

Hag Xejeao —

6eroHnAad
On&Ta

craropa.

5
4 /4
A e ——1 ) X
3 .

Puc.22, CxeMa ycTaHoOBRKH gemMiugepos

l ~ pemMmng

HOolIeHHeM
48
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CxeMma peMngpepa nana Ha puc.2]l, a KOMIOHOBKA I' Dyl
neMngepos - Ha puc, 22, [lng npeporppameHug NonafaHusg
OLE H3 arMocPepnl B BE3KYI0 XHAKOCTh,Cl€AyeT  npeay-
CMOTPeTs 38NXATHLIR Papryk Mexay CTATOPOM H BHGpPaTO -
poM H3 npoyHoro Marepdana (Hanpumep, H3 TOHKOH nHpo -
peaHHeHHOR TKaHH). [lONHMeTH/ICH/IOKCAHOBYIO XHAKOCThD
[IMC-90000 cornacEo TexHHYECKHM yCJ/IOBHIM TY-8 -
-02-737-78 Brinycxaer [oCypnapcrBeBHLIA Hay4yRO-HCC/1€00-
BarenNhCKHH HHCTHUHTYr OO0 XHMHH H TEXHOJIONHH 3J/IEMEHTO -
opraarueckux coepudHend#t (THUUXTI0OC).

49



[1panoxenue 2

PACYHETHRIE MOOEJNU U AJITOPUTMEl PACHETA
3[JAHUH C CEACMOHU3O/IMPYIOLLIMM CKOJB3 AllUM
[TOSACOM U AUHAMUYECKWUMHU TACUTEJIAMH
KOJIEEAHHUH HA PEAJ/IbHHE CEHCMUYECKUE
BO3OEACTBUA

[Ilpu pacyere asparait no n.2,2 6 CHull ra marGonee
ollACHLIe O/ paffoHa CTpPOHTEeNbCTBA pacueTHpie CeACMH -
yeCKHe BO3aeACTBHH paCyYeTHLI® MOoae/M 3nAaHHN peryngp-
HOff CTpYKTyYphl PEKOME@HAyeTCH HpDHHHMAThL B BUge MHOI O-
MaCCOBbLIX HK/JH ABYXMAaC -
COBhLIX CHCTEeM C e -
MetliTaMH Cyxoro HJIK
S3KBHBAJIEHTHOr0 BA3KOr'o
rpedag (puc, 23).

[lByxMaccoBrie pac -
YeTHbIe MOJe/IE C 3ne-
M@HTAMH CyxOoro H/H 3K-
BUBAJI@HTHOI'O  BE3KOro
TPeHUd Cclneayer NpEMe -
HaTh IIpH pacuere 3a48-
HER XeCTKOH KOHCTDYK -
TUBHOR CX©MBI BRICOTOH

Puc.23. ByxMaccopnie pac-
YyeTHple CXOMbl 3JaHHR C
Ce BICMOHAONMHDPYIOMHEM CKOJ/lb-—

3QHM NOACOM I pPH pacye -
no S-tH saraxef,
Tax Ha peanpHnle cefcMg -

C _
qeckHe BO3AeHCTBHH (no B caytae Mopenupo
n.2.2 6 CHall) BaHKg 3AaHUA ABYXMAacco -

BOR CMCTEMOlR ypapHeHHS

ero konebanullt npe ceit-

CMHYECKOM Bo3pneHlcTpUH
Yo (L) mmewr mBun:

& ~ C CyXxHM TpeHHeM, 6-C
9KBHBA/ICHTHRIM BA3KHM Tpe-
HUeM

- TnpH cyxou BH YT peHHEM T peHHH
MY+ Frp San gy + C o0y, — Y,) +K 4y +

+K2.(54{ 32)““”1’490({:)7
n‘z.g'z.J“Cz(‘Jz" s )+ K, (Y, Y, :“mQGo(t)Q

(13)

- upn 3KBHBA/TEHTHOM BS3KOM TDeHHH BMECTO yJIeHa
F.. Sgn 5_, B nepnom yPABHEHHH CHCT @Mt (13) BBO-
OET craraemMoe 4 H{ , I"1e 5 A 9{ M 81

a0



OTHOCHT@/IbHOe NepeMelgeHde, CKOpoCTh H yCEOpeHHe
pOCTBEpKA 3J8HH4K,

Y, 92. H g?. - TO Xe, Bepxa 3naHH4,

M, - Macca, COCpeaoTO4YeHHAS B ypoBEe pocTBepKa (Bbi-

e CeNCMOH3ONHPYIomero CKoab3diiero mosca),

- MAacca, cocpenoTOo4eHHAS B ypoBHe IOKPLITHS 3aa-
Hngz(npuaeneﬂnan Macca) ;

-~ XE@CTKOCTh YIDPYI'HX Or'paHUyHuTe/ief INOpd3OoHTAllL -
HoIX HepeMelleHHA B pDACCMATPHBAOMOM HAalpaBnNeHUH, Ol-
penesigeMas C y4eToM I'DABHTAUHOHHOHK BOCCTAaHAaABAHPAIOI el
CHNbf HA HAKJOHHBRIX y4a8CTKAaX HHXHEeH NJIACTHHhE CKOINb3g—
mero mnogca,

K, - XecrkoCTep Hag3eMHbIX KOHCTDyKOHHE 3paHdg IpH
ero xKonefaiigx no nepeold ¢opme,
FTP —~ CHIIA TPEHAd CKOMbXEHHI

-~ K03QdHUHEHT BHA3KOro TpeHHH a/S Hans3eMHpIX KOH-—
c'rpymmﬁ 3[0aHH4,

Cl- 4]? /( TA. W) -~ xKoadPHUIHEHT SKBHBAICHTHOrO
BEGKOrO 1 penus (mm yCTAHOBHBIIEIOCE DOXHMA KOonebanui

CHCTEM C CYXHM TpeHHeM),

2
ACHA/CO - aMUJIRTyaa MAaKCUMAJIbHLIX NepeMeuleHdd oCc-

HOBAHHSG C YacToTol W .

Ypapiendg (13) cnpaBeandBnl g0 Tex mop, noka a6-
CoaloTHAE BENHYMHA OTHOCHTE/NbHOro cMemeHHda | Y, | mac-
Chl 1, He UpPeBLICAT BenWdHHBnl 3asopa A . Ckoabxe -
HHe MAacChl (vl , OTHOCUTE/ILHO ¢yHoaMeHT8 BO3MOXHO,eC-—
JIH CyMMa AE€HCTByKOWHX Ha Hee CH/ Gonbiie CHAbBI TpPeHUSA

‘mﬁg,&(th(mﬁmz)go(t +At)f——[F’TP| > &, , (14)

rne &, - 3anadHag TOYHOCThL CueTa.

Ecam Benuyuna A < | Y, | < a4 , to B pabory BEalO-
qaloTCa ylpyrde Or'pAHHYHTeH TIOpPHIOHTaNbHBIX NepeMeme ~
ault ¢ xecrtrocreio K, , [lpy aroM ypaBHenus xoneGauui

43{ TFS%YL 91-!-()2(94-92)+K4([g{[~A)SSHH{+
+ Ko (Y= Yo ) =-myy, (t); (15)

0,9'2. +C (39_. . )+K (Yoo 94)#“”1‘25':;({:); 51



a YC/IOBHE CKO/bXEeHHS MAaCCH m

[m, G, (B) + (my+my) 4 (t+At)4‘K4((54 | —
_Q)Sgng4l“lPTPl P 4_

Mpu |} y, |- QA » &, B pabory BKIIOHAIOTCE KECTKHE
XejlezobeTOHHbIe YIIOPHI.

OrHoCHTeNbHas oCTaHoBKa (3anunaire) MAacChl ,
OpOACXO[HT, €CJH ee OTHOCHTEe/NpHAd CKOPOCTh Q‘l M@ ~
HdgeT CBOH 3HAaK.

B cayduae MopendpoBands afadvdi ¢ CeZACMOH3ONXpYy—
IOIHAM CKONB3AIMEM HOSCOM MHOroMaccoBol cacreMmof
MACChl OT KOHCTpPYKUMEA 3paHud H HArpy3oK HpDHHHMAIOTCSH
COCpeAOTOYEeHHEIME B YPOBHe BCeX NepPexXpLITHR H B ypoB-

(18)

He CkoJn3gmero mosca (cm, prc, 2 ¥ 18). Y paBHeHHBS
xkoneGanu#t Ha aramax 1| (no cxonbxeHrg mo mogdcy 80
*sanunangg”’) HEMeoT BEp
n
P ¢ + »
My Yo ¥ G Yie Zrm35j=mnﬂo(£)7 (17)
J=0

-il)n'

Ha sranax 0 (cxonbxenus) macca B ypopHe CKO/b-
3aqmero nodca pasaengercd Ha gBe YacTH ~  BEpPXHIOIL
mog H HHAXHIOIO mw , A B KAYecCTRe nacYerHOf MO-
ne. 1 IpRHEMAaeTCs KOHCO/NLHAY CxeMa C XXeCTKoH sanen -
KOB OTHOCHTE/IbHO NOBOPOTA ¥ YyIPYrOR OTHOCHTOILHO I'O-~
PU3OHT anpHLIX NDepeMemeHult, YpaBReHAg KoneGaHuff macc
HMeloT BHA

. H|¢+CI¢HK+Z\{ ¢; Y3 =-—-mmgo(£)i
3= K =1,2,..,R}

mogli‘og+Er'ngn @uﬁa"gau) g‘jog"'Z’:‘f‘ g “moﬂgo(tk

J=4

aHg -F ggn(gng HOH) Cou gon+¥<;ﬂon="m‘buga(t

roe Ye , ch M HH: ~ OTHOCHTe/NpHOe NMenpeMeleHHe,
CKOpPOCTh H YCKOpeHHe MAaCC 3408aHH4,

Cw, G, Con -~ KosppENUEHTH BHYTpEHHEro BL3KO~
ro TpeHas;
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f“cj —~ KO30)HUIIHE@HThI XECTKOCTH KOHCTrpyruHf#li 3pgaBHg,
olipeaendgeMuie 10 Meroay HepeMeIlleHHH,

¥, - KO3pPAOHEHT XEeCTKOCTH KOHCTpPYKUHK anaHBAS
HEXE@  ypOBHS CKONb3IgUIero mosca,

B ypaBHeHHgx KoneGAHHE H KpaeBbiXx YCIOBHAX Heo6-
XOOUMO TAKXEe YY4HThIBATE BO3MOXHOCTE BKJIIO4YGHHd B
patory VIpPYrEx orpaHdqureniedd, INIOodBJ/IeHHEe I'DABWT QllHOH-
HOR BOCCTaHaepnupawuefi CHALI IpU e peMell eHHax O Op
N0 HAKJIOHHLIM ydacTKaM HH)XHHX HJACTHH CKOJIL3gUero
nogca, BO3MOXHOCThL CQYARAPEHHS CKOIL3SIHX oI Op C
rpaHsIMHA XeCTKHX orpadHaarenedt (ymopos).

B cnytsae MopgenHpoBaHHd 3OQHHER C JHHAMHYEC KHMH
FACHT €/ISIMH Kone6aHH# MHOOMACCOBBIMH cuUcTeMaMH (CM.
puc, 3) ypaBHesis KoneGaHut MaCC HMeIoT ChaeaylomuAl Bug

mwgm ,an+ Zf‘ ':f """H’LK_QQ({:),
=1,2,...,n-4:

(mr"'mn) -H.I’L-‘-Cngn-}-.z{;rnj Hj+m l;jl,—'-(m, m Ho(t) (19)
J=

mr(§n+ Hr') l Cr 9F+&tr' Hl":_mrga(t)y

roe Ur' . Br' H Hr, - nNepeMemeHde, CKOpPoOCThL H

yCKOpeHHe MAacChl Tracuresd M , OTHOCHTEAbHO BepxHel
MaCChl 3padug mw '

‘1’”],, -~ XeCTKOCTb ynpyrolf CBI3H racHred,

= Q_§ P, m’mx{ (ocn)bg‘(cnm) — KO03Q}PHUHEHT B3 —

KOO TpPeHEda I K-TOH MAacCChl;

€ - GeapasMepHuH# mapaMerp BA3KOCTH, IIDHHHMAaeMp it
pasauIM 0,02 nna agaHu#t ¢ MeTanmnAYeCKUM KaApPKACOM H
0,05 nns BCeéx oCTranpHLIX 3aHHH,

P" = Z‘J—/T,i - Kpyroeas yactora, CooTBercTByolas
OCHOBHOMY TOHY COGCTBEHHLIX KOJIeCAHHBR 3aHHNA,



X, L ) u DC,‘ (x ' ) ~ OopauHarnl popM kKoneCanu

MacC 3048HHd IO OCHOBHOMY TOHY COOTBEeTCTBEHHO Ons
Bepxa apgaiug 4 K-ToH macchr;

= 2 249 - KO3QPPHUHEH He
CT’ A ]QV P" y K0o3ddHiI T BSA3KOr'o TpeH
racurTendg KonetbaHHu

A - 6eapasMepHbl MapaMeTp BE3KOCTH, NpHHAMAE -
Mpl# o m. 3.9;

{+ - xo3dpdHUHEHT HACTpPOHAKR racurend, NpHHHMAe -
MI’,IH I1O n.3r7-
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UHHHA crpodrenvBnx xoscTpyxnsfi aMm,B.A.Kyaepenxo

PexoMeHEnAREHY NO NPOSXTHPOBAHAKX 3IA8HHER C CeBCMOKaONH-
PYOmENM CEOALIHIMEM HOACOM H AHHAMHYECKHME IaCHT egaME
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Paepaxrop M.H.3niCkHEA

Cpnaxo B negarn 10.12.84 [lopnEcano =
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