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IR 624,15.001.2(083.96)

B Bacrosamen P¥xonoactne H3I0XEHH OCHOBHHE
NpHENMOR pacuerTa QyHZaMeHTOB GAOYHHX COOpPyxe-
BAll HQ TPYHTOBO# NOZCHNKE, AAHH BENUMYMHH BOB -
neficTBuil GNOYHHX COOpyXeHME C NHHAMMUECKMME M
CTAaTHYOCKUMH HATPy3KaMKM HA OCHOBaRUe ¥ NpuBepe-
Ha METOZMKA pacuerTa eCTeCTBEHHOrO OCHOBAHMA MO
nepsoft ¥ Bropoi rgynnau npepeibHHX COCTOAHMN C
Yy4eTOM BUGPOBOBZEHCTBUN HA (QyHZaMEHT GHEOUHOrO
COOpDYXeHMA M BOBMOXHHX aedopuauuih or zelcrmus
CMX MODO3HOro HyuUeHUS,

B HactrosimeM PyKoBOACTBE H3LOXEHH 0OCOOeH-
HOCTHY MPOERTMPOBAHMA OCHOBAHMI CAOUHHX COOPy~
XeHu!l HA MEpPSAHX I'PYHTAX M NPEANOXSHA METOZUKA
pacyeTa BHCOTH BEHTHAHDYEMHX M HOBOHTMWIEPYOMHX
NIOACHIIOK, ggapadorauu MepONpUATUS N0 CHEXKEHMD
BAKAHKA Zedopuanuit GNOYEHX COOPyXeHMH Ha ux
SKCHAYaTANMOHEYD KPUIOXHOCTH,.

PyxoBozCTBO paspadoTaliu COTPYARKKM Xago-

paTopuu OCHOBAEME K gynnauearos eBepHOro (u-

auana BHUWCTa: xaHg.TexH.Hayx B.l.Tumas, A.J.

§a¥Q1§a. uBxedepu ['.B.Hatpos, B.B.Auppees,
+ls FOYGB.

Bce saMevaHus ¥ npezlOoxeHRA nmpochda Ha=

npapAATS 00 ecy: 169400, r.¥xra, OCuneft -
ag:, I4a, Ce%ggaug Qunmax BHuiCTa. "

(:) BceconaHufl HayyHO-HCCNOAOBATENLC Kii unc:ﬁﬁar no cTpoN-
TEABCTBY MAaruCTPaXBENX Tpyconpomoxos (BHUUCT), I978



oo som saef

no ocnogagu NPHHELANAM pacuera KOH-

CTPyKyul QyHzaMeHTOB HA NOACHNKO -
BHUHCT noz OAOYHWG YCTDPO/ACTBA C ZUHAMMUE— | P 51-77
CKEMK HATPY3KAMM HA Pa3AMYHHX I'pPyH-
Tax, B TOM YMCAE NYUKHHCTHX

T
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l. OBLWUME NONOXEHUA

I1.I. Hacroamee Pyx0BOACTBO pacnmpocTpaHseTCA Ha NPOGKTH ~
POBaEHe OCHOBaHEN ¥ QyHZAMEHTOB GNOUHHX COOpyzeHu# HefTAHOA u
ras0BOff NPOMBINEHHOCTHE NPA CTPOKTENBCTBE KX HA DPABIAYHHX I'PyB-
74X, B TOM QMCNE NYUKHHCTHX.

1.2, [lpk npoexrupoBaBur ¢yHZAMSHTOB GNOUHHX COOpyXeHHHA
Ha NOACHNKXe, KPOMe Hacroamero PykopozcTsa, Clepyer HOAB30BATH~
cfl TpedoBaEWAME rxas CHull -6-74 "Harpysr# # Bo3geilcTBus. Hop-
MH npoexrupoBanma®, CHull I-15-74 "OcHOBaHMA M (QyHAGMEHTH 373 ~
Hufk M ooopyxeHi, Hopuu npoexrxponaHus™, CHull NI-I8-67 "Ocsopa-
HHA M QyHZaMEHTH HA BeyHOMEp3AsX rpyErax. Hopus npoextuposa -
uug", CHull I-B. 7-70 "QyEAaMeHTH MAWEH C AMHAMUYECKHMM HArpys-
Kauu. HOpMH npoexTupoBaska™.

1.3. Hacroamee PyrOBOACTBO He pacHpoCTpaHAETCH HE CTPOM-
TEIBRCTBO HA NPOCAZOYHHX I'PyHTAX, MOAPACGATHBAGMHX TEPPATOPUAX
M Ha CTPOMTENSCTBO B CelCMHUECKMX pafoHaxX.

I.4, OyHzaMesTH M OCHOBAHMA NOZ OAOYHNE COOPYXOEMs NOAXHH
NPOeKTEPOBATECA HAa OCHOBO:

JaHHHX HHXEHEPHO~TeO0JOrNYeCKHX, HHXEH6PHO-I'éOKPUONOTHYE-
CEEX ¥ I'NZPOreONOrHWYeCKMX HSHCKAHMA, BHNOXHSHENX L0 xelcTBYN-
HMM Ha BpPeMS NPOGKTHPOBAHMA HOpMATHBAM, & TAKE® AAHHNX O KA~
MATHYECKAX YOAOBNAX pailoHa CTPORTEARCTBA;

ONkTa CTPOMTENRCTBA GHOYHHX COOPYXeHEH B AHANOPNYHNX yC-
JOBUAX

TEXHOJOTMYECKMX TPeCOBAHKER K GHOYHHM COOPYXGHNAM;

Beeceuo C® ! Yreepxaeso BHUUCTom { PaspaGoraEo
BHUKCTa % I5 ngiadpa 197 r. } xggpnue




TEXHUKO=-9KOHOMMYECKOI'0 CPaBHEHMA BAPHAHTOB (YHAAMEHTOB
C YueTOM CTOMMOCTH BOBBEACHMUA HAa OGHEKT@ M TPAHCHOPTUPOBKM MX
K MECTY CTDOKTENECTBA.

I.5. HuxenepHO-IeOKPKONOTMUECKUE ¥ I'MAPOreONOTHUECKHKE
H3HCKaHEMA AOJAXEH NPOBOZMTHECA NO NpPOrpauMe, COTAACOBaHHOHK C
NpOeKkTHOHW oprasusaluefl. B nporpaumy, KpoMe TUNOBHX TPeGosaHuit,
ZONXHN ONTH BKJINYEHH TPeGOBAaHMA IO OXPaHE OKpyxavmeit cpexH.

I1.6. OGbeM MHKEREPHO-reOlOTAYeCKAX d I'EOKPKOIOrAUECKKX
M3HCKAHME [OAXESR YAORIETBOPATH TpeGoBaBuAM CHull N-I5-74,

n.I.4 u CHall N-I8-76 nn.I.3, I.4, I.5.

I.7. llpu npoBefesrus MHXGHEPHHX MBHCKAHUK HEOOGXOZUMO ON -
PeZenuTh MECTO AOOHYM MaTepuaya aAf yCTpolicTBa NMOZCHMKE. MaTe-
PHaNN R yCTPOUCTBA NOZCHNEM ZONXHH YZOBNETBODATH TPEeCOBAHU-
au pagors [I] .

2. OCHOBHbIE MPUHLIUMBI PACHETA OCHOBAHWUI

N OYHOAMEHTOB HA NOACHINKE NOA BAOYHbIE
YCTPONCTBA C OANMHAMWHECKUMU HATPY3KAMMU

HA PA3MUYHBIX TPYHTAX, B TOM YUCNE NYYUHUCTBIX

2,I, BO3/EUCTBUA BIOYHHX COOPYAEHW! HA OCHOBAHUA

2.1.1. Nlpu onpezenenny Harpysox Ha QyHAAMEHTH 4 OCHOBA -
HEA OT ONOUHHX YCTPOHCTE CHEAyET NMOAB30BATHCH rAamBoit
CHull NI-6~74 "Harpysku ® BO3ZeiicTBusi. HODMN NpOeKTHUPOBAHMA",

2.1.2, Bnoyune ycrpoiictpa nuEefHHX M BedTerasONPOMHCAO -
BHX OCBEKTOB MO B4AY MEXAHMYECKOrO ¥ TENIOBOrO BO3ZeHCTBHE Ha
¢yHnaMeHTH OCKOBaKMA LENRT HA ABE I'pynnu:

Onounne ycTpoitcrsa, Nepejawmue TOABKO CTATMYECKHE Ha-
TpYySKH;

GIOYHNE YCTpOICTBA, NEpenavLue CTATHYECKME M ZUHAMMTE -
CKMEe HarpyskH.

B xaxzolt ¥3 ykasaHHHX PPYNI MOryT ONTH OGHEKTH KAK C Tell-
NOBUMK BOBReHRCTBuAME (C MAKCHUMANBHOW TeMnmepaTypod MOBEPXHOCTH
KOHTaKTA OGOPYAOBaHMA U (YHAAMeHTaA ZO +120°C), TaK u Gea Hux.
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2.1.3. Harpyakd u BO3zeiicTBUR HA OCHOBAEMA, NEpefaBaeMue
pyHzaMeHTaMy ONOYHNX COODyXeHMit, Onpexensn?, MCXOAA U8 COB -
MECTHOCTH PadOTH COODyxeHms, (yHaaMeHnTa, HOACHINKK K €CTECT -
BEHHOI'0 OCHOBaHUA,

BouezcTBMe ZOCTaTOUHO BHCOKOHR mecToCTM (yHZAMERTHOH KOH-
CTPYRIMM X WAPHUPHOrO COCAMHEHUA DNEMEHTOB ONOUHNX COODyKEHMH
Harpys3Kk# HA OCHOBAEMe OT HUX ZONYCKAaEeTCA ONpenelfits 0es yueTa
nepepacnpezeienun BAAPYHAGMEHTHOA KOKCTPYKLAM.

2.1.4. Pacuer ocHOBaHMM M QyHZaMeHTOB NOZ OJOUYHHE YCTpPOH~-
CTBA BHMNOJNHAOT, YYMTHBAR ZAehCTBME PACUETHBHX 3HAYEHMH NOCTOAH -
HHX, BPEMEHHHX OCHOBHHX (CHCTEMATHYECKM AGUCTBYONHX) ¥ BpeMen-
HHX OCOOHX (CayvaflHHX) HArpy30K.

2.1.5. K nocrosisHuM HAarpyskaM OTHOCAT MACCH: QyHzaumenra,
GIOKA MM YKPHTAA, OCOPYAOBAHUA X MOACHIIKA,

2.1.6. K BpeMeHHuM OCHOBHHM HArpysxaM OTHOCAT HAI'DY3KH,
CiCTeMATHUECKM BO3HMKAOLME NPU pacoTe OCOPYAOBAHUR B PascoueM
pexuMe, TaKye KAK MOHTAXHWE HArPY3KdM, CHET HA KOHCTDYKUHAX YK~
PHTHUA npu GMOKMPOBKE HECKOJBKUX DIEMEHTOB BMECTE.

2,1.7. K BpeMeHHHM OCOCHM HarpysxkaM OTHOCAT HArpys3Ku,
CHYYaiiHO BO3HMKADLUKUE NP pacdore 0COPyAORaHMA (BCAGACTBAE KO -
POTKOrO 3aMHKAHMA B3JEKTpoarperartos, IuApaBIdYeCKUX yAAPOB,
HOMIIaka ¥ T.Z.).

2.1.8. llpu pacuere ocHOBaHUM NO Hecyme#l CNOCOGHOCTH RPH
BO3ZENCTBUAX ONOYHHX COODYEEHHH CleZyeT NpPUHUMATH OCHOBHOE M
0C0G0e COuEeTaHHA HATPY30K.

2.1.9. Benumuusy x09dGULUMEHTOB NMEPErpy3KH M AWHAMWUHOCTH
clefyeT NPUHEMATH COrJacHo TpecosakusaM CHull N-B. 7-70 "¢yhxa-
MEHTH MANMH C JMHAMHYECKUMY HATPYy3KaMM. HODMH NMpOEKTUPOBAHUA™,

2,1,10. QyHzaMeHTH NMOA GNOUHHE COODYXKEHMA KOMNPECCOpPHHX
A HACOCHHX arperaToB JOIKHH OWTH BHNOJNHEHN TaK, YTOOH HX
LeHTP TAKECTH U UEHTDP TAXKECTH IPUIATAaeMHX HArpy3oK HAXOAWNMCH
Ha OZXHOM BepTHXANW: B ClAyvyae ONUpaHud Ba QyHmameRT pas3HOTO
pPoZa MAmKH M KOHCTDYKUMHA OOm4A# LUEHTD TAKECTH QyHAaMEHTA On=-
PexeaAfA0T C YYeTOM MACCH BCeX KOHCTDYKUKHE, nepezanmeiics Ha
(QysmamenTHY® nuuTy. [pu oTOM fONyCKAeMHI SKCUEHTPHCUTET He
ZolnseH NpeBuma?h» 3% pasuepa CTOPOBH (QyHZameETa, BAOILBH KOTOPOH
HENPEePHBHO HANpaBICHO CMELCHHME UEHTPA THKECTK.



2,2. PACYET QYHAAMEHTOB NOJ BJIOYHHE COOPYXEHKA
CO CTATHYECHUME ¥ JMHAMAYECKUMU HATPY3KAMI

2,2.1. Jins GyHnaMeRTOB GNOYHHX COOPYXeHu¥ C MauMHAMH,
HMeouuuy 6oxpme I000 00/MmuH, corznacsio CHull [i-B, 7-70.
pacyer Ha roleCaHue He 00A3aTeleH.

B 3TOM clyyae HeOUXOZMUMO BHIIONHMTEH PacyeT IOPM30BTANBHHX
NIoNepe yHHX KoldeGaRuii.

9T0T pacyeT CEOAAT K ONpPeZeNeHMD MAKCUMANBHOW AMIAUTYZAN
(Amax ) POPU30HTAJBHHX KOJEeGaHHA OT AedCTBUA LEHTPOCEXHHX
cuid MHepuuy 1no Merozure CHull [I-B., 7-70,

2,2.2. 33 OCHOBY KOHCTDPYKTHBHOTO pemelus GyHzaxeHTa ONOY-
HOT'O COODyXEeHMA C MCTOYHMKAMKM BUGPOBO3ZEiCTBUil pexoMmerzyeTcH
NPUHATDH XeNe300EeTOHHYN PeCPACTYD MAKTY NO pasMepaM OAOYHOIO
COOpyxeHuA, NMPUHATHM UCXOZA M3 TPe(oBaHMi!l TPAHCNOPTHHX I'd0apu-
TOB.

KorcTpyxuua $yHRaMeHTHO! DPeCpUCTOl MAMTH NMpezcTaBifeT Co-
0oil naomazxy TroamuHoil 80 MM, COEAMHEBBYD C CMCTeMOfi mepeKpecT-
HHX peCep, COCTOAWMX M3 2 NMPOAONBHNX peGep ANMHOA, DaBHON AAu-
He O70Ka, ¥ NONEPEeYHHX, DPABHHX MBPUEE CJIOUHOrO COOpyxeHusi. Ce-
yeHus peGep PeKOuECHAYETCH NPUHMMATH TpPANeNeBHAHHE C Da3MepoM
ocHoBaHuA 200-400MM B 3aBACHMOCTE OT BEAWUMHH NONE3HOH HArpys-
KM Ha QYHRAMEHTHYO IIHTY.

lipogonpane peGpa PEeKOMEHZYETCA Pa3MemaTh TaK, YTOOH MX
BHEIEAR (OKOBAA NOBEPXHOCTH COBMNAZaNa C KOHTYPOM QyHZaMeHTa.
9T0 NO3BOJNAET YAYYUMTH YCHOBUA pasMellcHMA TEXHOJIOTHYECKOro
O0COPyZOBaHMA B NpepelaX NIMTH, HAaNpuMep, MACIOGAKOB, MACHAOMpPO-
BOZIOB, MOAZOHA M T.Z.

2.,2.3. Jna ofecrieyeHUA COOCHOCTH arperaToB GIOYHOTO COO-
DyEeHUA TIPY yCTAHOBKE HA (YHAAMEHTHYW NIMTY DEKOMEHAYercs
NPUMEeHATH NOAWIAZHNE OJIOKX, BHNOJHEHHHE M3 Xene3006eToHa. Kou-
CTPYKLUK ¥ DPa3MepH AX ONPEAENANT B 33BUCMMOCTM OT KOHCTPYKTHMB-
HHX XapaxTepucTuK (MONOXEHAR OCH Baja BpaleHUA) KOMIUIEKTYOMMX
uaMH GHOYHOrO, HACOCHOTO AW KOMIPECCOPHOTO arperaToB, COTJac-
HO MOHTAKHOfi Cxeme,

PaaMeuesne pecep QYyHASMGHTHOU NJMTH NOA GJAOKMDYEMHE MAWMHH,
o0opyxoBatue Kdll, ykpHTHUR JZOMXHO YAOBIETBODATH TPEGOBAHUAM
n.2.1.1I0 Hacrosmuero PyxoBsozcrea.
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2.2.4. Pacyer ysaamenTa GNOUHOTO COODPYEEGHHMA B BUZe pel-
PACTOR NIATH C COOTHOWEHHMEM CTOPOH 14 / b=>3 NPOU3BOLAT
N0 ZABYM PacueTHHM CXeMaM:

npy Ae#CTBUM TPAHCOOPTHU-TAKEJu&HWX HArpy30x (puc.l);

np zeficTBUM BKCNAYATALUOHHNX HAarpysox (puc.2).

2.2.5. Mo pacgernoil cxeMme (CM.puc.l) Qynzamext noz Guoy-
HOE COOpyXeHue B MOMEHT MOABEMA DACCMATPUBADT KAK ONOYUHYD Nip-
Ty, ONUPADMYDCHA OZHMAM KOHLOM HA TPYRT wid OOpPT OpMH, a C npo-
TUBOTNIONOKHO! CTOPOHN HR paccTOfHuM, pasHOM 0,266 L oOT Kpaf,
YJZAEDKMBAETCH TPOCOMe

2.2.6. B coorsercTBuM C n.1.I4 CHull I-21-75 “"BeroHHHe u
5e/e3006eTOHHHEe KOHCTDPYKuuuM. HopMH mpoerTupoBanuA" npu pacyere
DPyHaaMeHTHOR NAMTH MO pacueTHOX cxeme puc.l caegyeT yUuTHBATH
xo3{@uiuueRT NMHAMUYHOCTH, KOTOPHH NMPuHMMAOT paBHEM 1,3,

2.2.7. Nlo pacuerHo# cxeme (CM,puc.2) QyHZAMEHT NOZ OAOu~
HOe COOpyXeHue, yCTABABIMBAGMHIl HA MOZCHNKE, PAaCCMATPUEALT
KAk CanOYHY® MJMUTYy HA YyNPyroM OCHOBAHUM.

2.2.8., B coorBercrBuu co CHull I-B. 7-70 xoafduuncHT xuma~
MUYHOCTM NPM pacyeTe HA RelCTBME MOMEHTA KOPOTKOrO 3aAMMKAHUA
NPMHKUMANT PABHHM 2, BO BCEX OCTAJBHHX cayuaax I,Z.

R/ e
EREREREREERANERCERNRNREED

s -

0266 L

| < 0.734 L

fl L ams

L

Puc.I. Pacuersas cxeMa QyHAAMOHTHO#f NAWTH B MOMEHT
nopbeMas

PI, P2, P3 - COCpPepOTOvYEHHNE OMAH, ZAelHcTByOmMe HA NAMTY,;
¢ - DaBEOMEPHO pacCHpezieneHBAE HATDY3Ka; L - zousa naurs
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2.2.9. PacuerHHe ceueHUA QYyHZAMGHTHOR INIMTH NOAXHH yAOB-
HeTBOPATH NPOUHOCTM M KECTKOCTM, 324 PACUETHHE MOMEHTH NPUHK -
MANT DKCTPEMANbHHE, MOJYUEHHHE M0 ABYM NPHBEZECHHHM DPACYETHHM
cxeMmaM, JONyCKaeMue BePTANAJBHHE lepeMemeHus CeueHult ¢yHzamexr-
HOt KOHCTDYKIUM ONpeReNdAldT B COOTBETCTBAM C TaAlH.Il.

> P K L
IENENENEEEEESNEEENEERREEE

Vi

Puc.2. PacueTras cxema QyHZAMEHTHOU NNMTH GJOYHOr'O COOPy-
XeHuA, yCTaHaBIUBAEMOM HA MOZCHIKE:

PI' P>, Pz = cocpezoTOueHEHe Cuil, Ae/CTByOMUE HA IIATY;
 ~ PABHOMEDHO PACNpeeleHHas HArpysxa

2.2,10, Nonepeusne pedpa ¢yHzmameHTHOR NAMTH pacmojaran?
TAKKM OCPasOM, YTOOH CTPOMOBOYHHE YCTPOACTBA DasMemaiuCh B y3-
Jax NepecedveHus NPOAOJABHOTO ¥ HONEPeusoro peGep. MecTo moaoxe-
HUA NOCHEAEKX ONpeneNfivdT pacuyeTOM KOHCOUABHOK Oaikd U3 YCAOBUS
PaBEHCTBA U3rMCA0MMX MOMEBTOB OT PaCueTHHX HATDY30K HaZ ONOp-
HEuMM (TaKeJAXHHMM) YCTPOMCTBAMM W B cepezdHe npoxera ( CM,
puc.I). llo cxeMe puc.2 pacueTHHEe HU3ITHCABUKE MOMEHTH ONPERENANT
N0 MAKCHUMANBHHM M3rMCanKuM MOMEHTAM NPU COBMECTHOM paccMoTpe-
HUK ZBYX CXeEM.

2.2.11. llocnmezoBaTenpHOCTS pacyera QYHAAMEHTHON MJAMTH
noz GIOYHOe COODyXeHUe npuBezeHa B npui.l.

2.,2.12, YerpolicTBO ans mozbeMa GUOK-KOHTeiHepa (GmOK& C
KEZUBAAYANBHHM YKDHTMEM, NPeZHA3HAUEHHHM ZJNA KPAaTKOBPEMEHHOI'O
nNpeCHBaHMA YENOBEKA) AONKHO OTBEeYaTh TPECOBavuAM "lpaBun yeT-
po#cTBA M 0630NACHOl  SHCNAYyaTalMu I'Dy30NOADEMHHX KPaHOB".

M, ,"MeTaanyprus",I1970.
3anac NPOuUHOCTH I'PYy3ONOABEMHHX YCTPOUCTB AOIXEH COOTBET-—

CTBOBATH 3anacy MPOYHOCTH IPY30BHX KAHATOB I'PYy30MN0ZBbEMHHX
KPaHOB, KOTOpH{t 1pM NErKOM pexuue paGOTH PaBeH 5.



IpepensHHe BeAwuMHH Zedopmanuii OCROBAHEA ONOYEHX yCTPOfCTB

Taczsua I

Kparras XONCTDYKTuUBHAS
XapaKTePECTEEA 000DPY —

XapakrepucTuxa noxaT-
AKBOCTH BHGEHMX KOM =

Jlonycruxue BeawuusH (He Gomee)

H

T

!
AOBARRNSH, cg}eptauerocn : uyHEMkanu#t, npucoezm - ;0cazxxu, {eru npu anuse Qys- i Niponexn-
B OXOE&X, OK-00RCAX | BAGMHX K ?ﬂmrmouy MM | AaMeHra, M | BEpHOCTSH
K Gxox-gOHTeillHEpax i ycrpoiicrpy S H 1 gl

i Zz/ I oy 12 6 H -1
BAOEX R GNOK-GOKCH SAEKTDH~ = 2500 00 0,008 0,016 0,005
YecRMX YCTAHOBOK, Omeparop-~ (mPOBOZA, MMNYABCHHE
HHX, Y8XOB CBA3K TpPyCER M AD.
Exoxs, CGEOX-GORCH M GUOK- == 250 50 0,005 0,010 -
mxrelaapu C appapaTaMs B fggyﬁu ANAMETDOM
SMXOC THME -150 mM, padoranmue

C XMZROCTHAME IDR Zagie-—

HUE ys 10 xrc/cuc)
To xe, He PPedyDEde Ompeze- 50 0,004 0,004 -
UeHHOIO YPOBHH COZEDEANEXCH
B HNX ZuZEOOTell (C Tapeaxa- To =e
ME, DEryNSTOPAME yPOBHS
. lp.
To x8, CO BCEuM TROAMH an- =30 10 0,00I5 0,003 -
napaTos M eMpocreff, a ramme éznle‘!fw 500 |!
*pyOHHE GIOKN C apmarypofl < 10 xrc/cw)
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Npoponxenge radx,.l

KpaTxas XOBOTPYRTNBHAS XapaxTepacTEEa 27—
iﬁ?&:’.ﬁ"'ﬁi’:&“’ 1 "’mn""'&"m. .cng: -k nomfzm T
oeAN ~ c . ~
] g:g:ai ﬁ dg:cxu :lﬁg:c:’smglongn oy “'{ p°§ai‘.‘e’§:ﬂf'§e oy { gﬁ%ﬁﬁu
ok £ Sp {12 1 ¢ 1%L
Baoku, GEOK-GOXCH B GROX- > 250 50
::::e&nepu ¢ arperaramy (py < I0 xro/onl, ama- 0,002 0,002 0,005
HraTeXn-MANNER
8 sectroh pane uezpu 500-1000 um)
? C >30 /MM, OPOrRG
<< 0,00I)
To xe, HO pasMexaeMse Ha = 250% 50-I0 0,002
Hexeoexo# i?p:uo ; c<30 v/u4, (P,>1I0 xrc/msl9 ) ' 0,002 0,00005
nporsé ~< 0,001) y
Baoxu, GAOX-COECH M OXOK- = 50+25 2,5-1,25 H
xoureRHeDN CO BCOMH BUAAME  (AMAMOTPM 500-1000 M v ® Aonyoxacrex
omnonauun (annaparTh, X Ooxee, Py> 10 n'o/cnz)
ol M, arperazu) Ges

paMu

Dpumeuwuasnme. €D - CoOTBOTCTBERHO ANMHA ¥ ZMANETP CBOGOZHOTO yuacTka
rpyconposoza (0T (uagua ooopn6laxns A0 MecTa 3ameMmieHME), M; L, = ZUMEA (QyHEZAMEHTHOR
pamu, M; g - yrox, odpasyeMuil OpX NOBOPOTE TOPLOB (QYHZAMEHTHO! NNMTH BO B3aMNONPOTH-
BONONOXHOM BaNpaBAGHHE} C ~ NOK43&TEAb XECTKOCTH.



KOHCTPYKTHBHO~-NOAbEMHOE YCTPOHRCTBO GAOK-KOETEliHepa mpu -
HEMADT B BiZie CTepXHA-Oyrelsd, 3aKIaZHBAEMOTO B peOpo QyEga -
MEHTHOY DAMTH. MOHTaxHui Oyrends BHNONHAOT M3 CTAA¥ MapKy 3
C pacyeTHmMm conpoTuBiaeHusmr R = 2I00 xrc/cuz,
= 1300 m/cuz.

llnomaze cevyeHHs Gyrenf OnpezeiswT no jopuyre

R cpesa

- N yoge

F = '—'R""—cpesa [} (I )

TRe N1 - xoapduuuenT samaca, 3aBucfmuil 0T pexuMa pacdoTH,
HO He< 5;
N woyr ~ MOBTAXHAA Harpyska HA OZMB Cyrelb;

Cpesa — PACUeTHOE CONpOTMBIEHME CpPeay.

Ins paBHOMEPHOTO pacnpexeleHUdsi YCUnuil, NepefaBaeMux OT
Oyreas na OeTOH, NPOMSBOZAT LONONHUTENRHOE APMUDOBAHUE pedep
B MeCTe YCTAHOBKM Gyreis IOPH3OHTAJBHNMU CETKAMK U3 IPOBOJIOKK
AMaMETPOM 4 MM xjacca B-I ¢ pasmepom siueex 5X5 CM 4 @arom
50 MM, yCTaHaBIMBAGMHM Bume Oyrens.

2.3. ONPELENEHNE HAZEXHOCTM PABOTH OCHOBAHMA
N0J ENOYHHMW COOPYfEHUAMM HA NOZACHNKE

2.3.1. HauGonee NpeANOYTUTOAbHHI BApPHAHT (yHAaMEHTA HOXR
6109HOe COOpyXeHMe RaK C ZMBAMMUECCKUMK HAIDY3KaM4, TaK 4 063
BEEX. MOXeT OHTH ONpeZeleR B pe3ylAbTaTe TEXHUKO-SKOHOMHYECKO-
r0 CpaBHEHMA BAapPUABETOB, NPHUHATHX COTJIACHO pagdore [2] .

2,3.2, BucoTa IpDyHTOBOY NMOACHNKM B NMPOEKTUPyeMO#d cucTeMme
0noysoe coopyxeHue — (yHZAMEHT HA TOXCHIIKE — ©CTECTBEHHOe Ce~
30HHO-NIPOMEP3acM0e OCHOBAHME ONPERENsdT COrJACHO TpPeCOBAHHW
padoru | I] u mm.2.5.4, 2.5.5 wacrosamero Pywomozcrsa.

2.3.3. HagexHOCTH PACOTH CHCTOMH ONOYHOE COOpyXeHue -
dyunamenT Ha NOZCHNKe §e3 BuOpPoBOSzelCTBUH OLEHHMBAOT MO METO-
AMKe, npuBeAeHEOK B pacore (2] .

2.3.4. Pacuer ocEOBaHMll CZOUHHX COODyXeHMHl HA NOACHMKE
no pejopuanuas (N0 BTOpoi rpyme DPeAeABEWX COCTOSHEH) DPOH3~
BOAAT corxacHO TpedoBamusaM CHall [I-I5-74 "OCHOBHRMA Bxanui ¥
coopyxeBuit, HopMH HPOSETHMDOBAHMA®, NCXOAR K3 YCIAOBHH

II



S< 8p, s )

rie S - BelidYMEA COBMECTHON ZedOpMalud OCHOBaHMA K GIOY-
HO-KOMIIJIGKTBOI'0O YCTPOKCTBA Ha I'PYHTOBOH NOACHN -
Ke, CM;

Snp - IpeReNbHEAfl BeNMUYXHA OCAZKK ONOYHOr'O COOPYKEHUsA

corzacHo raca.l, CM.

B cnyvae BO3zeifcTBAA HA (QyHAAMEHT GNOYHOI'O COODYyREHMUSA
BAOPALMOHEHX HATPY30K ¥ CHJI MOPO3HOTO NMyueHud, BOIHMKANIMX
npy¥ NPOMEp3aHu¥ ECTECTBEHHOrO OCHOBAHMA NMOZ NOACHNKOH, zefop-
MaUM0 OCHOBAHMA DEeKOMeHAYeTCs ONpeneNATs MO fopuyie

__ <CT AUH
S‘“Synﬂ‘* Syn_g —an 5 (3)
cT
rae S e - ne@oguauuﬁ OCHOB3aHMA OT CTATHYECKUX BO3geil-
Y CTBHA, CM}
:ﬂﬁ;" - neopuMalusi OCHOBAHMA OT AMHAMWUSCKMX BO3feli-
CTBuM, CM;
Sy - ZeQOpMALMA OT NyUYeHHd, CM.

2.,3.,5. BenuyuHy cTaCMAK3MPOBAHHOA OCaZKU OT YNIOTHEHHUA
IPyHTOBOTO MACCKBa CTATHYECKOH HATPYSKOM B Ciyuae NpMMEHEHMS
YacTOpeCpuc TO#  EeNe30CEeTOHHO{ NAMTH HA T'DPYHTOBON MNOACHMKE
onpezeasanT no opuyae CHull N-I5-74

v )

rae © ~ WAPKHA NMOJOCH 3arpyxeHus OT DeCpUCTOH miaTu (CM),
onpejeaseMas MO pUC.3 U pdBHAR

=08, + 2k, -ty P,

P - cpeaHsee ZaBleHde HA IPYHT OT QYHZAMEHTHOU NAUTH
HA YPOBHE NOZOWBH NMOZCHNKM WIM OT ZABIECHHA NOZL-
CHIIKM NpK pasgenbnou pacyere COraacHO cxeMe
puc.3, Krc/cmc;

M - nonpaBoYHHM KO3{QuLMeHT, oNpezelseMuit MO TadR.Z2,
B 3aBucuMOCTH 0T //7' (OTHOMEHHME CHUMAEGMOIQ CTuavh
K NONyuWspuHe 30HW 3ArpyAeHUA €CTECTBEHHOTO T'PYHTI);

I2



fL = KOIKJECTBO CIOEB, PAa3AMYAOWMXCH NO CAUMAEMOCTH B
npegenax ynpyroro ciog A a6y ¥

K. - KO3)QuiUeHT, ONpejelfeMui Mo Tadn.3,nad L -ro
L CJIOfl B 33BMCMMOCTH OT COOTHOmMEHUA COOTBETCTBEHHO
CTOPOH MOJIOCH 3arpyxeHHMA nou
OTHOMEHMA IMIYOMHH 3aJeraHufd NOAOWBH CI0A 2X£ K
TNONYWHPUHE NOJOCH 3arpyHeHUA

N

n=l/8; m=5=

~ MOoayns oomeRl zedopuanud i -I0 CIOf eCTEeCTBEH-
HOTO PpyHTa, KI'C/CMS;

EL
ﬁp - WHPHMH& WYHA4MEHTHOW MJNTH,CM;
h, - BHCOTA NOZCHNKH, CM;

0A
- ANMHA MOJOCH 3arpPyKeHHA OCHOBAHMA 0T HArpy3kKu(cm),
paBHas i
g = £¢+zh,,m tgp;
v o ANMHA HYHAAMEHTHO! MJIMTH, CM.

Puc.3. PacuerHas cxewa ZNA ONpezelieHMA XaBAEHUA NMOACHNKHA M
$ynaaMeHTHON MIMTH Ha €CTEeCTBEHHHHA IDyHT:

Py, P, - cocpezoroueHHNE BArpysgd, Tc; G ~ paBHOMEDHO pac-
nf»eneﬁ‘eunu Harpysra, Kkrc/cuc; B, ~ m4pHEA OMOPHOTO pedpa
QyNZQMONTHOM HXATH,CM

I3



Tacnuna 2
3HaueHuA NONPABOYHOrO Koadduuuenra M

T
llpeaenn OTHOmEHUA m'= 2H 6 /8 } Koapdunuenr M
0 < m=0,5 1,0
o< mM<1 0,95
I < m<?2 0,90
2 < mM< 3 0,80
3 <M< s 0,75

BucoTy zefopMupyeMoro Ci0A OT COODYXGHHA ONpPeAsAALT
corzacso Cliuil il~-IS-74 no gopumyme

ree H, u #' - NpUHEMBOT COOTBETCTBEHHO DABHHMH AAR TiM-
HucTHX TpyaToB 9 ¥ 0,I5 M, mecvanwx rpyHros 6 0,1 M. Benu -
yuHa H Zeg+ UPUHATAA 1O dopuyne (5), zomzsa GOHTH yBeludeHa HA
TONNMHY CHOA rpyHTa C Mopynem zedopmanum E << I00 mrc/cm®,
€CIM ITOT CIOl pacnoxoxeH Huxe H 6 K He Gouee 5 M, Ecam
croit cojiee 5 M, NPUMEHANT MOETOX NOCIOHHOrO CYMMMPOBAHMA,
Jilia ompejeiieHUA 00Wei MOLHOCTH ASQOPMMPYeMOr0 CIOA C yue-
TOM JZieGopMailMii OT MacCH NOZACHAKM DPEKOMEHAYETCA NPUMOHATH I'pPaduK
sapucumocTd Hiof OF BHCOTH mOACHIKE R poy ¥ OOBeMsEOH
M3aCCH eCTEeCTBEHHOTO I'DYHTAa OCHOB3HUA ° Iépuc.l&) npK
cpexHeil 00beMHOX Macce MaTepuana NOACHIKK ﬁ”"‘z-: 2,0 !/ua.
2.3.6. Kpen dyszamenra GHOYHOrO COOPyREHMA B Clyvae zelt-
CTBUA BHELUCHTPSHHOR Harpy3xd MOXKHO ONpezeNdTh MO CXeMe OCHO -
BAEKMA B Buje JAMHEHHO-ZEPOPMHDYEMOTO MOAYNPOCTPAHCTBA, BOCIOAR-
30BaBUMCH (opuylamu (8) u (9) npua.3 CHull [I-I5-74 ansi AJMHHOM
CTOPOHH NpPANOYIOJBHON (YHZAMEHTHOW NJMTH
2
E (€/2)°

I4



TatGanua 3
3naveHns Ko3dduumenra KL

75 Kosppuumesr K; znm gynpauenton

| IPAMOYTONBHEX C COOTHOmEHHEM CTOPOR | 1eHT0u-
i R=E/F  paBHHM jHEX TIPM
i I | Lug] I8 2,4 32 |5 §h2m

® * w e -

o F OO NN F O

MY O DHHOOGOC

F OFH W
- e e e e e e e -
w FH ONMN

.- @ w e e

OO MO HFOOHAMND DFOONN

o

o
N H O W LCOooomW=-a0=-3 OO Unt\un

o

0,000 0,000 0,000 0,000 0,000 0,000 0,000
0,I00 0,I00 0,100 0,I00 0,100 0,I00  0,I04
0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,299 0,300 0,300 0,300 0,300 0,300 0,3II
0,380 0,394 0,397 0,397 0,397 0,397 0,412
0,446 0,472 0,482 0,436 0,486 0,486  0,5II

0,499 0,538 0,55 0,55 0,57 0,567 0,605
0,542 0,592 0,6I8 0,635 0,640 0,640 0,687
0,577 0,637 0,671 0,696 0,707 0,709 0,763
0,606 0,676 0,717 0,750 0,768 0,772  0,83I
0,63 0,708 0,75 0,796 0,820 0,830 0,892
0,650 0,735 0,789 0,837 0,867 0,883 0,949

0,668 0,759 0,819 0,873 0,908 0,932  I,00I
0,685 0,780 0,884 0,904 0,98 0,977 1,050
0,697 0,798 0,867 0,933 0,981 1,018 1,095
0,708 0,8I4 0,887 0,958 I,0II 1,056 1I,I38
0,719 0,828 0,904 0,980 1I1,03I 1,090 I,I78
0,728 0,84 0,920 1,000 1,065 I,I22 I,2I5

0,7% 0,852 0,935 1,019 1,088 I,I52  I,25I
0,744 0,863 0,948 1,03 I,109 I,I80 1,285
0,751 0,872 0,960 I,05I 1I,I28 1,205 I,3I6
0,757 0,881 0,970 1,065 I,I46 1,229  1I,347
0,762 0,888 0,980 1,078 1I,I62 I,25I 1,37
0,7%8 0,89 0,989 1,089 1I,I78 I,272 1,404

0,772 0,902 0,998 1,100 1I,I92 1,291  I,43I
0,777 0,908 1,005 I,II0 1,205 1,309  I,456
0,786 0,922 1,022 I,I32 1,233 I,%9 1,506
0,79 0,933 1,037 I,I5I 1,257 1,384 1,550
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Kpee B HanpaBIeHHM KOPOTKOX CTOPOHH ONpPEZeAAWT MO dopuyzne

. 1 -_/LZ p * @f
1’5 = — % >
3 (6/2)3 )
no
9
.}
7 6”[1"6 -
Tﬁf} ‘/
"
e y.#7
A A7
5 =50
L/ | N=22
174
) V///4
RN,/ 4
/Y
Y/
2
{
0 40 30 120 160 200 240 h o
lwAfM
Puc.4. I‘pagmx 33BUCMMOCTH MOMHOCTH JIMEEMHO-Zedo pMupyeuoro
caoda H:22 OT BHCOTH NOACHNKK A K 00BbeMHOE MacCH

TPyHTa OCHOBAHMA 'ﬁlm
(]



rae §& - EMPHHA MOJIOCH,M;

e - ZNMHA HOJIOCH,M}

P - paBHEOZEHCTBYDRAA BCEX BEePTMKANBLHHX HATDY30K Ha
OCHOBalHe, KIC;

€, g ~ COOTBETCTBEHHO DACCTORHHA TOUKM MPUIOKEHMs DaB-
HOZlelicTBypUE! OT CEPeZMEN [OJIOCH 3aIpyXeHUs MO
NPOZOXBHOR ¥ NMONEPEeuHOU OCHM, CM;

E, L = COOTBETCTBEREO MOZYIb Ae¢opMaiu (xrc/cul) B wo-
odduugenr llyaccosa rpyHra, NpHHHMAEMHE DO Cpea-
HEB3BeHEGHHHM NOKA3aTEIAM B Npexenax CxumaeMo#
TOJuMHE §

/(E, /(’f ~ K0a0duUUHEHTH, ONpezeNfdeuMHe MO Tall.4, B 3aBUCH-
MOCTU OT COOTHONEHMA CTOPOE NpAMOYIOABHOW HOJO-
Ch 38I'PYHEHHSA.

TacnEna 4
3Havenun KOBDPUUHERTOB A, u A
Koaddu~ 3HayeHUA KOOQUOUEHTOB AKp W /A§ B saBk-
LHEHTH CUMOCTH OT COOT ogemm CTOPOH MpPAMOYIOIBHOi
TNIOJIOCH n=€/¢ , paBHO#
0 | L4 ; I8 | 2,6 ; 32 | 50
Ke 0,55 0,71 0,83 0,97 1,1 I,44
Kg 0,50 0,39 0,33 0,25 0,I9 0,13

2.3,7. Beauuuny S

AUt (ocamky rpyura oT zedicTBEA

ynn
ZUBaMMYECKAX HAr PY30K)ONpeZelAdT NO Qopuyne
n
AUH . 8
ynn Zi h i é: ? ®)
L=

Tae

“-Q? PF- ?

YuCJIO CIOeB, HA norogge pasdura BEOPOAKTUBHASR

A
30HA OCHOBAHMA  ptl i

TOAMMEA ( -TO CIOH B Npexesax BUCPOAKTHBHOK
80EH, CM;

OTHOCKTENpHAA YOAOTHAECMOCTD I'DyHTA OT Hanpaxe-
Huit, BOBHKKADEMX NOJ AeKCTBUEM CTATEUECKD
COBCTBEHHO S, ) K AMBAMMUECKOR Py, EAarpy-
80K ¥ BEAMUMBN aMIIMTYAR A, B paccMarpuBae-
MO# TOuKe NO rayCuHe, ONpezelsadT NO ZAHEHM Ja-
COpATOPEKX MCNHTAHKE HA IPyHETAX HeHAPYmEHHOHR
ctpyiv(r)ypn n0 rpaguxaM, NPUBEZEGHHHM B Npua. 2
prc.I0;

17



uH
Hﬁacq - BNCOTA YHNJIOTHAEMOTO CNOA T'PYHTA €CTECTBEHHOrO
’ OCHOBAHMA ¥ NOACHNKK NOA ACHCTBMEM AMHAMMUECKAX
Harpy3ok ,0npejensoMas 0O gopuyie

Aud v /7@ 9
Moo= 2> b 7 ©)
rae V- CHOPOGTH PAcTpPOCTPAHEHHA NONepevHO# BOJAHH B IPYH-
TOBOM NOXynpocTpaHcTBe (M/C), ONpejeiaseNan HO
gopuyae
v=)/ £ . (10)
2 (1 M)
rie E - MOZyAB,00mel ZefopManul KONEGANNErOCA IPYRTA,
Kre/cu™;
ft - koadduiuueHT NOnePeuHOil nedopmalium;
Yy - ooveusas uacca rpysta, r/cu’;
{(} -~ YyCHOpeHMEe CHAN TAXECTH, u/c<.

LA HauGojdee PacnpoCTPaHEHHHX BUZOB IPYHTA CKOPOCTH MO~
nepevyHof BOJMH MOXOT OHTH ONPSZAEJICHE IO TaCA.5.

BenuuuHy aMnauTyAH HA B paccMaTpuBaeMoli Touxe mo riay-
OuHe IPyHTa ONpezendnT K3 BHPaKGHUA

4
- H Cw
— . v
A=A, € C (I1)
rze () - BHHYXZIEHHad YacTOTA KOJeCaHui, c‘I;
H; = paccTofHse OT NMOBEPXHOCTH A0 CepeiusH [ ~T0
cuos, CM;

/f,, - aMmuIMTyAa KoNecaHud QyHAaMEHTa B pavouyeM pexuMe

GIOYHOTO COOPYkeHMs, CM,

Bxozsauuli B gopuyas (9) - (II) aunnuryasull xoapduuuent
3aTyXaHUA YNPYrux NONePeyHHX BOJH B PPYHTOBOM Maccuse of,
onpezenswT no tadn.6.

MunmManshas aunagryaa A snin ~TIPMBUMAeTCHA NO BeluuuHe,
paBHOil aMmaAMTyZAe KOLeCaHui, He BH3uBabUed yNAOTHeHHMEe IpyHTA
npy ZeiCTBYOIUX HAOPAXEHMAX OT CTATHYECKOM ¥ AMHAMHYECKOH Ha-~
PPy30K B PDPYHTOBOM MacCupe nox QyHZaMeHTOM GNOYHOI'Q COOpyxe-
HUf,

I8



Tacnuna S

CKOpOCTH pacnpocTpaHesud YNPYrux BONH M BeJMUMHH
KOS((uLUUEeHTa NONepevHol zegopMauun ziaa Baucosnee
pacnpocTpaHeHHHX IPYHTOB

{Odﬁeuuaﬂ iCropocT pacmpocTpa- Kos{duumen?

TpysTH | Macca, jHeHMA yNPYTuX BOAH, jnomepevHolf

Y, KM/C yAedopuanus
% Xr fnpoaonnnux{nouepeqxuxf J¢
1 1 Vp i Vs i

Hacunsne PPYRTH

puxine (meckH,cy-

necK,CyrAuHKK

4 AP.) EeBOZOHa-

CHIIEHHHE 1,40-1,70 0,10-0,3 0,07-0,I5 -

I'paBeaucTo-nec-

YyaHHe TPYHTH 1,60-1,90 0,20-0,5 0,10-0,25 0,25-0,35

lecyaHHe I'DYHTH

MaJOBRIAKHHE )

(cyxue) 1,40-1,70 0,15-0,9 0,I3-0,50 0,20~0,30

[lecyahne TPyHTH .
cpexHeil miaxsocrd I1,60-1,90 0,25-1,3 0,I6-0,60 0,25-0,35

llecyakne IPYHTH
Bononacumegﬁue I1,70-2,20 0,3%0-1,6 0,20-0,80 0,30-0,40

Cynecn I1,60-2,00 0,3-1,2  0,I2-0,60 0,25-0,40
CyrauHKku 1,60-2,10 0,3-1,4 0,I4-0,70 0,30-0,45

TaugucTae TPyATH
BIAXHWE NiacTuuewel,?70-2,20 0,5-2,8 0,I3-I,20 0,35-0,50

TnuHucTHE PPYETH
nnoTHNE, NOAYTBEDP~
IHEe W TBepaHe 1,90-2,60 2,0-3,5 1,10-2,0 0,20-0,40

, Ta6nuua 6

uauerus o, , B B 3aBuCEMOCTH OT M u A,

M 0 0,25 i 0,5
7 T Oan T g
KZ ! O("l : c/s o(, 1 gﬁ \ oy 1 ﬂ
2 0,57 1,45 0,61 I,49 0,69 I,64
5 0,56 1,20 0,38 I,21 0,47 1,32
10 0,25 1,08 0,27 1,08 0,3 I,I7
20 0,18 1,06 0,18 1,06 0,24 I,I0
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2.3.8. Jinf onpezeneHds CXUMADWMX HANPAKEHUE OT QYHZAMEHT-
HO}{ NAMTH HAa YPOBHE NOZOWBH IOACHNKM COTIacCHO [3] pexoMeHxyerT-
CA npuMesfiTs dopMyxy

@
Pn‘n = /(y R 'DP (12)

rne Ry - x020PUUMEHT YMEEBNGHAA HAJpAXEHMA, ONDexelAeMuil
oo Ta6i.7, 3aBUCANME OT Y M OTHOEEHMA h,?/bj;

P p - HanpAKeHMe NOZX NOZOMBOH pedpa QyHAAMEHTHOR MEWTH;
9 - napaue«gﬁoxapamepnaynnui fu3kIecKue CRoiicTBa

ABYXCIHOHRHOTO OCHOBaHMA (MOZCHIIKA ~ €CTeECTBOHHHH
TpyH?)
E 1 -
D e 13)
Er 1- 4z

rae B, Eqp o M, S, = NOAYNM ReJOPMMPYEMOCTM MaTEDRa-
na MOACHNKK B €CTeCTBEHEOrQ TPYHTA.

Tacama 7
3HaveHMs KODPPMUMEHT] Ky

b {6 19 =1 195 1 9-00 10 -0

0 I I I 1
0,5 1,02 0,95 0,87 0,82
I 0,90 0,69 0,58 0,52
2 0,60 0,41 0,33 0,29
3,33 3,39 0,26 0,20 0,18
5 0,27 0,17 0,15 0,12

Dpuueuanue. HAnp,y- BucOTa NOACHNKM; Dy -
NOXYWHPUHA DeGpa QyHAAMEHTHOM NIWTH B NAOCKOOTH ONMPAHHA,

2.3,9. lefopuauuy 0T MOPO3HOTO NYyYeHUA ONpeAGAAOT IO
gopuyne

L=t
Spy= K% b hi, (%)

20



rge K - koaduuueHT, Kqurunanlnh XapaKTep NyuyeHuA NP

npouep3aunu, K = 0,85;
Ri - noxasarens oTHOCETEABHON ngqnnucrocrn, onpeze-

NfeMHlt ZNA KaxZOW IPYHTOBOX Da3HOBMAHOCTM B
npezenax Npouep3aHuf MACCHBA NOj ZaBieHueM P ,
Pa3BHHM CYMMe NPUPOZHOrO ¥ H3COHTOYHOrO ZAaBICHMA
OT M3CCH MOACHMKM M COOPyXeHuA, ONpexelXAeMoro
0 METOAUKE, NPUBEACGHHOR B Npuu.3;

h; - TOARMEA D7EMEHTAPHOTO OZHOPOZHOTO CJOA B npege-
Jax rayOMHEN NpomepsaH4s, M,

n - YUCIO OZHOPOZHWX CHOEB I'PyHTa B ngenenax PIyOu-

HH TPOMEPSAHHA NMOJ PACCMATpPUBAGMOR TOUKOiH
k., —h.
/L(::_L_".Lz__)_?'.l__, (15)

Nlpy TemneparType Ha MOBEPXHOCTH NOZCHMKMA NOX GNOYHHM CO~
opyseHuen t noa” 8% TAyOMHY M Xapaxrep Npouep3aHdA onpege-
IA0T 1O MeTozuEe pacdors [I].

lips cTpoMTensCTBE HA CE30HHONPOMEP3AVWUX RYUUMHUCTHX TI'PyH-
Tax NP TewmnepaType IPyHTa Noj ONOYHHM COODyKeHMeM, MNpeBHEAD-
meft 8°C,uenecooopaano JMEHBEMTH BHCOTY NOACHNKM npu ycrpo#cr-
Be NEeHONJACTOBHX BRAAAHEEd Ha yrjax, pasuep BrIagumeit onpeze-
AAOT NO HOMOrpaMMaM, NDPUBEAEHHHM B pacore [I].

2,3.,10, [lpy BMGPAUUOHENX BO3ZEUCTBHAX arperartoB GIOUHHX
CcOoOpyxeHuid Ha QyHAAMEHTHYD NIKTY HEOOXOAMMO [POBOAMTL NPOBEP-
Ky N0 aMOiMTyAaM. [pu sTOM ZOAXHO COGADAATHCA YCHOBUE

A< A s (1)

rae A - aunnuryza xoneGaHus QyuzaMeHrrTa GAOYHOr'O COOpyXe-
HUA B padoyeM pexuMe arperara, Oonpepeisemas 0o

gopuyne
g A=) 1 ,
T2En B _ Wiy A%y, 2 17
J l/j o +4 (a),,z)“’ (¢4
rAe W, o » (18)

TR K YR (L) Re

a1



£ Exv

TAe =

SO Mo
1

BOSMYHAOEAA Culid, KIC;
4acToTa COOCTBEHHHX KONeOaHM{ CHCTEMH, c'l;
BHHYXAGHHAA yacToTa Kojedamu, c t;

KOIGupuilMeHT yBeAUYEHUA MACCH CUCTEMH, pacoTan-
mell B KOHTAKTE C I'PYHTOBHM NOJYNPOCTDAHCTBOM,
onpezensieMuit no TacnA.6.

K, ='zwl/—(:? "E‘;”) £

K=W~P_* (19)
2 Q{V .3 7

NpUBEACHHNA pagayc, CM;

omOpHAA NIOWAZ® QykuaMeRTa, cu;
Macca (QyHgaMeATa ¢ 0GOPyAOBaHMEM, KI'j
0CBbeusas Macca rpyira, r/cu’;

Moxyns xedopuanuu, Kre/em-y
YCKOpEHUE CWIN TARECTH, CM/C &;

NPeASNBHO ZONYCTHMAA HOPMA aMMAMTYAH BMODALUM
AdA NPEMEHEHHOTO B GIOYHOM COODYREHMM MEX8HU3-
Ma, NPUHUMAEMAR N0 CaHUTADHHM NpaBuUiAaM, 3Haye-
BMA Ay, AR OTAGNBHENX MOX8HH3MOB [DUBEACHH

B Tada.8.

Tadauua 8

lpenenpH0 ZONYCTUMHE YPOBHHM ZBOMUHHX AMIAUTYZA
BUOpauuit dyHZameHToB ( Anp ), MEM

Tun Mexasuaua

llpezenrHan aMmwiu-

T
!

dacrora, Tu ! ayz uexanusua
!

o 0w e o

ﬂnp, MKM

Snexr ognuramenb

A93-4500-1500 25 100
3nex18063uramen5 .

CTM=-4000-2 50 50
TypGoarperar I'T-700~4 S0 40
TypGoarperar I'T-700-5 83,3 40
Typcoarperar I'T-750-6 91,7 40
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2.4. PACYET ECTECTBEHHOIO OCHOBAHMA
¥ NOZCHNKM N0 HECYWEA CNOCOBHOCTH

2.4.1, lenso pacuera OCHOBaHHA GINOYHOr'0 COOPYXEHMA DO He-
cymeit cnocoGHocT¥ (IO HepBO#t rpynne NpefelbHHX COCTOAHME) HB-
nfAeTCA o0ecneyeyue NPOYHOCTH €CTECTBEHHHX OCHOBAHUE M yCTORYM-
BOCTH I'PYHTOBHX HOACHNOK, YCTPOEHHHX BHEE NOBEPXHOCTH €CTECT -
BEHHOI'0 OCHOBaHuA,

2.4.2. OcoGoe BHEMAHME HPK PacuyeTe CNOUBHX COODYKeHMft HA
NOACHMNEKe 1O NMePRO#k rpynne nNpezeiBHHX COCTOAHME clezyer odpa -
naTh BHMMaHHE Ba CABMr NO nojompe QyHzaMeHTa AIE NO NOAOHBE
TIOACHIIKH

2.4.3. ina pacyeTa e€CTECTBEHHOr'O OCHOBAHMA M MOACHIKM IO
nepeoft Tpynne npeieXbHHX COCTOAHUYE (NO Hecymel#t cmocoOHOCTH)
CIEAYET BOCHONB30BATHCA METOZMKON, pexomenzyesmo#h CHull M-I5-74
"OcHOBaHRA 3fAHMH M coopyxeHmit. HOpuMH mMpoeKTHPOBaHEH", Ize

G < —/?— )
N

& - pacuerHOe HanpAXeRME NO NMOBEPXHOCTH HOACHIEM, OMN-
ggnenﬁeuoe C yUeTOM AKHAMMYOCKMX BO8ZedcTBUH 1O
P

Myse

6= 0, + 6, (21)

"AHH °
Tae 6"- Hanpskexnde NOZ NOZOEBOY ONOPHHX pedegz?yuanenrnon
)

NAMTH OT CTATUUECKOR EArpyskk, Kre/c
69 uy~ HBNPAKEHME OT AHHAMUYECKUX BoaAeﬂc!Bm.Krc/cua

= W1 + Y,
6; 2P w ‘e;”z(f'f‘jzz'l 5 (22)

" Ry Vre (1) 7

¥=awty Sl Z2 @3)
Vrelioydy 1
¥,= ety = : (24)

Vi, (1-1) oL, -1’
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rze xoajdunuesTH KI, K, ompegensnt no gopuysam COraacHo
n.2.3,.10 Hacrosmero PyxomoacTsma.

@ - Hecymam CNMOCOGHOCTH MOZCHIKM NMPU BEPTHKANLHOM
Harpyske 0T QyHaaMeHTHO! NAMTH, KOTOPYD MOXHO ONpeXeiuTh COr-
nacHo mm.3.2, 3.3, 3.4, 3.5 pacorw [I] ;

¥,, ¥, - caBur ¢as Mexay aMIIMTYZaMu BOBMYNADNEH CTH W

cuemeHueM QyrzaMenta;

K, - KOB)DMUMEHT HAJEXHOCTH, YCTAHABAMBAEMHH NPOEKT-
HOi opran4sayued, B 3aBHCUMOCTA OT OTHETCTBOHHOCTH GIOUHOTO
COOpykeHHA, HO He MeHee L,4;

oC2 - KoapduiuerT, onmpezendcMHi mo TacA.? B 33aBUCH-
MOCTHU OT KOap@uuueHTa COKOBOIO pACHUPEHHA y TPyHTa OCHO-
BaHUA.

TaGauna 9
3uavyenun kosppuumenta o,

Y i 0,00 § 0,05 { 0,I0 ; 0,I5 { 0,2 0,25 ; 0,3 | 0,35; 0,4

o, 1,004 1,113 I,I32 I,I49 I,I63 1,173 1,177 I,I69 I,I4I

2,5, OCOBEHHOCTHM NPOEKTMPOBAHifl OCHOBAHM
BIOYHHX COOPYAEHMil, BOBBOJMMbX HA MEP3IHX
TPYRTAX C TPUMEHEHMEM NOJCHIIOK

2.5.1. llpoexrMpoBaHue OCHOBaHMI GJNOYHHX COODYXeHuil C npu-
MeHeHHeM TPYHTOBHX NOACHNIOK H&8 MEP3JHX IpPyHTaX ClefyeTr NPoOBO —
ZATH TOABKO HO I NMPMHIMNY MCNIONB3OBAHUA MEP3AHX I'DYHTOB B Ka =
yecTBE OCHOBAHME B cooTBercTBunm cO CHull I-I8-76 "OCHOBAHMA K
QynzaMeRTH 3zaHMit M COOPyKeHM HA BEyHOMEp3JNX rpPyETax. Hopuu
npoexTHpoBaHuA” .

2.5.2. lipuMeHeHUue IPYHTOBHX MOZCHNOK (BeHTMIMPYEMHX M
HEBEHTHMIAMPYEMHX) HAUGOAEe NPEANOUTHTENBHO HAa CUIBHONBAMCTHX
TPyHTaxX, 3aJeTa0UMX Ha HEGOABEOJ riyCuHe OT NOBEPXHOCTH. Buco-
Ty NOACHIOK PEKOMEHAYETCH ONpeAe]ATh B 3aBHCHMOCTH OT DasMepoB
BEHTUIALMOREHX RAHANOB (NPX¥ BEHTANMPYOMOHM NMOZCHNKE) ¥ H8 YC ~
IOBHA COXPaHeHHA NPHUPOAHOrO NMOAOXEHUF BEPXHEH I'DAHALN MEP3NOTH.
24



2.5.3. llpy npoexTHPOBAHKM T'PYHTOBHX MNOACHIOK HA MEp3NOTe
PEeKOMEHAYeTCHA COCJINZAaTH Clerylvmue TPeCOBAHUA:

NMOACKNKA ZONXHa OHTH CNJIOMHOA MO BCe® TepPHTOPMK BO3BO -
ZAMMOTO KOMNJEKCA u3 CNOYHHX COOPYyXeHMH;

NOACHORA He RONXHA OCPA30BHBATH B3aMKHYTOr'0 KOHTypa, M3
KOTOPOrO HEPO3MOMEH MIHA 3aTPyZHEH CTOK HNOBEPXHOCTHHX BOJZ;

A NOACHNOK ClieAyeT NPMHEKMATH MATEDHANH, NPUrofENe XA
aToil uens, coraaceo Necrpyxuum [I] ;

WMPKHA CepMH NOJCHNKM BCEro KOMNIekca (paccrofHde OF
PyHZaMeRTHOH NAMTH AO Kpafd NMOACHNKA) A0JKHA OWTH HE MeHee 2 M;

3a70keHMe OTKOCOB NOACHNKM CAeAyeT NMDUHHMATHS

JAA MECHA U IPPABAA eeoeooscscscsreas L
NECKOB savecococsssscssscoscanscccsse L
TOPENHX NOPOZ X MAAKOB seseecsscssss L &

NOBEPXHOCTH NOZCHIKK AOAXkHA ONTH YKpeliaeHa Nnocagkoi rpas,
GeTOHHHMA MumTaMu ( J -5 CM) WwIn CloeM acjanpra, OKpaleHHO-
0 B Cenuli yBeT AJNA OTPaKeHHs COJHEYHHX Ayuel.

2.5.4. B cBA3M C TeM ur0 ONOYHNE COOPyXEeHuss C BuOPOBOS-
ne#torBuAMM (OGNOK MAruCTPaNBHOI'O Hacoca, CNOK rasonepexavdBaw-—
nuero arperaTa) MMeoOT NOBHUEHHHE TENIOBO3jelicTBYA, NPU NPOGKTH-
POBaHUKE ClenyeT NpPeAyCMAaTPUBATH MEDONPHUATMA MO COXPAHEHHD eCc—
TECTBEHHOTO COCTOAHMA MEP3NOr0 I'PyHTa NOZ MOACHNKOA, 310 pexo-
MEHZYETCA ZOCTUIaTh NO ZABYM CXeMaM:

a) yCTPOUCTBOM NMOZCHNOK C TEMJIOM3IOAUPYOLMMM CIOAMM U3
adPeKTHBHOI'O TENNOU30NALKMOHROr0 MaTepuaaa,

6) ycTpOHCTBOM B Teleé NOACHIKA OXNAKZAWHEHA CHCTEMH B Bk~
A€ POPHMBOHTANBHO yAOKEHHHX KOPOCOB KAM TPYG, NO KOTODPHM PO -
nyCKAaNT NOTOK XONOZHOT'O HAPYXHOT'O BO3ZYXA 3a CYET BCKyCCTBEH-
HOT'O BEHTUIMPOBAHMA.

2.5.5. O0Hy0 BHCOTY OTAENBHO CTOfEEll MOACHNKM noaz BKY x
BHCOTY ca06B 43 3()YeKTHBHOTO TENNOM30AMPYDEEro MaTepuana Ino
cxeMe m.2.5.4 HACTOAREr0 PyKUBOACTBA peKOMeHZYETCH onpeze-
JATH N0 fopmyne

I,5
1,75
2

A?
h, =#h ‘-‘/V-RD*A" hyg > (25)
n H3

nog H3
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rne h’ﬂ! = BEJKYUHA TONNIOUBONANKOHHOI'O CAOSA NOACHNKH, M;

TeNA0NPOBOZHOCT TANOrO IPYHTA NOACHIKM
xxa.n/(q-u-aC); ’

TENIONPOBOXHOCTD TENIOXBONALMM, KKA/(U.M-0C);

~ TEQMUUQCKOE CONPOTUBNEHHE NOZCHIKU
(ug-u.gg)/xm ’

~
'

n
Aua
Ro

.
TepMugecxoe CONPOTHBAEHM® MOACHNKK /0, , HEOGXOZUMOE
A4A COXPaHeHMA OCHOBAHMA B eCTOCTBOHHOM COCTOMHMM, ONMDEASAADT

B 3aBHCHMOCTHE OT TEMIGPATYPH BHYTPE GNOYHOTO coopymena 7Tg
H TEMNepaTypH rPyHTa HA YPOBHe HYNEBHX AMIUHTYZ WO PUC.5,

tr
~5 /
| / )

A 3 /

5
o RS /
R.=25
-3 l /

— VA
. ///
Yz

0 0 20 30 4 50 60 T

Puc.5, Howmorpauma zna ONpeAeleHMA TEPMMYECKOIQ
CONPOTHBIEHAA NMOXCHNKM K, B SBBUCHMOCTH OT
TeuliepaTypH BHYTDM COODYKEBHA 7T'¢ # Teummepa-
TYPH MEP3AOro I'PyHTa HA YPOBHE HYAEBHX AMIIM -

A b,



BHCOTY MOZCHIKKM N0 cxeMe”0 m. 2.5.4 HacroAwero Pyxomoa-
cTBa ONpeeiAnT NO {Opuyxe

I h A

nog= " 19 e "‘d"‘O,l) (26)

rae O - ZuaMeTp BERTHAALUOHHHX TPYC, M;

A,,M ~Tenion onoagoqn MEp3IOro rpyira NOZCHUKY,
KRad/ (4.M.9C);

~ NpHBeZEHHAA BHCOTA NMOACHNEM »M , onpexeasdemasn
B 3aBUCHMOCTM OT TeMNepaTypH BHYTPH CJNOYHOTO CO-
opyxesns 7Tg M CPepHEe3HMHefl Temneparypn Hapyx-
HOTO BO3AyXa ¢, piC.6).

AN

4
0'% ’9 10 jp Y] 0 50 T [
<

Puc.6. Houorpauma AN ONpeeleHMA BHCOTH BEHTMIMPYEMO K
MOACHNKM B 3aBACMMOCTH OT CpegHe3umiel t, u BHY?T -
peiHeR Ty Tewmeparyp BO3ZYyXa
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BeHTUAALKOHANE TPYOH yKIAANBAWT? Ha oTueTke +0,I u oT
ypoBHA ﬂﬂeBHon NOBEPXHOCTH IPyHTA B TeNne NOACHIIRA.

Pacxox BOazyxa (K°/C), HeOOXOAMMOTO ZNA OXAAEAEHMA, BH-
YUCIAOT MO (OPMyAe

A—nM (‘Z“tw) 6.8

@7)
3600 h-ys C-at

V=

rpe 6:=ﬂ50rﬁga- paccrosiue MexAy BEHTWIALMOHHHME TDPYGaMu,M;
- BUDPHHA BAAHMA, M;

C - YyRelipHAA TENAOEMKOCTH Bo3ayxa, kxan/ (xr+°C);

J} - oObeMHasm Macca BO3Ayxa Npu Tewmeparype t,, |
Xr/u3;

At -

TeMneparypHult negenan no zZNuEe oxnaxzanmel
TpyOn, pabuu#t 49C.

llpnMepH ONpeZeNskHUA 0CAZOK OT YIJIOTHEHMS TPYHTa M BHCO -
TH NOACHNKK [PUBGAGHH B HpUd.4,5,

3. MEPOTMPUATUA MO CHUXEHUIO BNNAHUA
OEQOPMALNA BNOYHBIX COOPYXEHWA
HA UX 3KCMANYATAUUOHHYIO MPUTOOHOCTDL

3.I. B cayvuae, eciu NpU NPOEKTUPOBAHMM OCHOBAHUK u yH -
JaMeHTOB OIOYBHX COODYXeHMR HAa NMOACHNKE OKAXETCH, YTO MOAY -
yesdhe NO MeTOAMKE NPOorsHosa zepopMmamuit ocazK¥ OCHOBAHMR HEZO-
OYCTUMH, CleiyeT NXCO MBMEHMTH MATEPWAJ HOACHIKM HA GOlee
NpOYHH#, AKO0 MPUMEHHTH APYryD KOHCTPYKIMPD QyHzaMenTa (Hanmpu-
Mep, CBaitHHA B3aMeéH PeGPMCTO# NJAMXTH HA NOACHNKE),

3.2. MeponpuATHAMA NO YAYYWEHWO CTPOMTENBHNX CBOHCTB ec-
TECTBEHHOTO OCHOBAHMA MDH CTPOUTENEBCTBE ONOUYHHX COOPYXEHHHA Ha
NOZACHNKE ABIADTCHS

noJHAA WIM yacTHuYHAA 3aMeHa (B NIaHe M MO rayCuHe) Hema-
AEZHOTO TPYHTA HAaZNEeXHHM C MEeXaHMUECKAM €ro YNIOTHeHHEeM;

MCKYCCTBEHHOE 3aKpenieHne HEHAZERHOT'O I'DYHTE XMMUUGCKUM,
3NEKTPOXUMUYCC KM MNM TEDMHYECKUM CNOCOCAMM.

3.3, Tipu CTPOKTENECTBE GIHOUHHX COODYXCHMA ZOAXHH GHTH
o0ecneyesh MEPONPUATHA N0 COXPAHEHMO HazeXxHOCTM paGoTH ecTe-~
CTBEHHOI'0O OCHOBAHMA NyTEM:

28



NPUMEHEHUR BOAO3AMMUTHHX MEpPONPMATUA MO OTBOAY NOBEPXHOCT-
HHX ¥ CTOYHHX BOZ C TEPPUTOPUM CTPOUTENABCTBA, HEAOHYMEHHs
JTEUKM BOAH M3 BOAONDOBOAHHX, KAHAJM3ALHOHHHX CHCTEM H EMKOC-—
Teil A%A BOAH;

NPHMEHEH st MEepONpUATMA, HANPABIEHHHX Ha COXPaHeHue Npu -
POZHOA CTPYKTYPH M4 COCTOAHKA I'PDYHTA OCHOBAHMA NDH METEOpPOJO -
THYECKUX BOSZEHCTBMAX ¥ BO3ZEUCTBUAX AMHE&MUUECKUX HArDY3OK KakK
0T pafoTawm4X HACOCOB M KOMIDECCODOB Ha (QyHAaMeHTHOR naure,
TAaK M PaGOTAVEUX PHAAOM 3eMiePOfiEEX M TPAHCTIOPTHHX MAMMH;

KCKIDYEHUA OZHOCTOPOHHEro BO3ZeiCTBUR HArpy3OK OT arpera-
TOB, HOJONYMEHMA OZHOCTOPOHHHEX HDPUIPY30K MM YRAACHUA MOACHIOK
¥ 3arpysKd OPOBKM MOJACHNKM CTDOMTENBHHMK MATEPUATAMHA, KOHCT -
PYKUMAME 1 U3ZCAUAMM.

3.4. B xayeCTBe KOHCTDYKTMBHHX MEDONDUATHM, CHUXKADLMX
YYBCTBUTENABHOCTS OJOYHOI'0 COODyXeHMA C TEXHOJNOTRYECKUM 060py-
AoBanneM U pedopMauMfiMK, PEHOMEHJYETCH:

yBelnyeHue NMOZATAUBOCTM NOABOAANMX ¥ OTBOAFNMX I'a30B M
HepTenpoBsoAOR 32 CyeT NpUMEHEHHA (oNee I'MOKMX TPYO 4 cOoezuHe-
Hult wiM 33 cuer (oJiee NOZATAMBOM CUCTEMH BBOZOB K BHBOZOB C
NpAMEHEHUEM CUCTEMH KOMIEHCATOPOB,

YCTpPOUCTBO NPUCHOCOCHEHMH AJNA BHPABHUBAHHUA NPOEKTHOrO NO-
JIOKeHUA ONOYHOTO COOPYECHMA HA MNOACHNKE MyTEM BBEREHMA B KOH -
CTPYKI MO ONODHHX YCTPONCTB CreiyMaJbHHX AOMKPATOB AAA BHPABHM -
BAHUA OJNOYHHX COOpyKkeHu# B npouecce 3KCNAyaTaluu,






MPUNOXEHUA






Npunoxenre I

NIPUMEP ONPEAEIEHNA M3TABAOMMX MOMEHTOB
B TIONEPEYHOM CEYEHMM OYHJAMEHTHOu IUMIN £ = 9u

B TpaHCHOPTHOM NONOXGHME NAMTA AOIXBA OWTh NpeACTARICHA
onepTod Ha zABe ONOPH B CEUGHMM C METAAMM M CudTaercf padoramw-
me#t HA HSrKo,

CrponoBounue ycrpoiACTBa pacnolNOxeHH Ha pacCTORHMM 2400 MM
OT TOPLUOBHX CEUCHMH NAKTH.

B KOHCTPYKUHMAX CTPON BOJHHKADT CTATHUIECKUS YCMAMA Ko =
= 15,74 ¢, Rg§ = 18,46 7C, YPAaBEMBADGME BCe BHeNMHME BATPYSKM.

llpu sazasHoff cucTeMe CHUA ONPEREAADT 3NDPY HITUCADHMX MO~
MeHTOB. 3HaueH4e MOMEHTOB IPUBEZCHO Ha amope pmc,7.

P,=23tc Py=thwe Py=09vc | Py=08vc| R0, 91e

LTI LTI
o, 270 200, 1800 , f8s0 0

P Ra Pr| B PAIRoI Ps
PELLI LIV TTTT

0,51

Puc,7. CxeMa sarpyseHss M 300Pa MOMEHTOR fnps padore $yH-
ZaMeHTHON NMAMTH RAK CallKM HA A BYX onopax

bR



Ms pacuera BMZHO, UTO NMDPOYHOCTH GaZOYHON TIMTH AUMUTHDPY-
0T CEeUCHMAMM, KMEOWMMA MOHTAXEHE YCTDOlCTBA,

B TAKEJNAXHOM NONOXEHMw NPA NOIPY3Ke HA TPAHCNOPTHHE
CPeACTBA, MOHTAXE HA MOACHNKY M NPM BHEMKe W3 (OpM NpPK U3ro-
TOBIEHKX NMPUHUMAOT PACYETHYO CXeMy puc.? Hacroamero Pyrosox -
cTBA, COPJA4CHO KOTOPON MOMEHTH CYZYT paBHH:

Rl Rad B B P B Ry

ERENERNRNRRERRREER

24 56
14113,
20
36
54
P1 gh P2 P3 P4 P s V\ B

]
IRREREERRNNENRRERERAAN

935

Puc.8. CxeMa 3arpyxeHus 4 300pa MOMEeHTOB Hp¥ pacoTe
YEZAMEHTHOA OAMTH



&M, (F)=0;
=2,3+1,4+1,4°1,342.0,940,8+3,840,9+5,65 = RB~5,2;
Ry = 1,64 rc.
Z M, (F)=0,
2,346,6+1,43,940,9.3,240,8.1,4-0,450,9 = R;5,2;
RH = 4,66 TC.
lipoBepxa: 4,66 + I,64 ~ 2,3 - 1,4 -0,9 -0,8 -0,9 =0,
3HaueHHe U3rUOADIKX MOMEHTOB, HEOCXOAMMHX AAA pacyera Ce-
YeHEA NIMTH OT HArPy30X NPH TaKeJaxHHX ONepauuAX, NPUBEZeEH
HAa 3mMope puc.8,
B 3KCnAyaTan4OHHOM NOJOXEHMM NJAMTY PACCMATPMBANT KAK XeCT~

Kyp GalKky Ha yNpYros OCHOBaHMM B YCHOBMAX TIOCKO{ 3agaud, pe-
@meHue KOTOpO#A H3JOXEHO B CHEUMANBHOA ZAuTepaType.



lipunoxenue 2

METOZMKA JABOPATOPHOIO ONPEAEREHMA
OTHOCMTENBHOIO YIUIOTHEHMA I'PYHTOBHX
OBPA3UOB NP4 BUEPOBO3JIE/CTBUAX

Hacrosmaa Merozuka paspaCoTaHa Ha OCHOBE NPOZOIKMTEABHHX
1a60paTOPHHX MCCHEROBAHMA BAGPOKOMIDECCUOHHNX CBOACTB I'pyHTOB.
CpaBHEeEMe pPE3yABTATOB Aa0OPATOPHHX MCCAEROBAHMA C ZAHHHMK OCa=-
70K HATYPHHX COOPyXeHu#t NpU AUHAMMYECKMX BO3ZEHCTBUAX A’AO
JROBAETBOPATENBHNE Pe3yABTATH.

MeTozuKa BkINuaer B Ce0f cleayouue TPeGOBAHKA:S

o0ecneyenue Nepezauyl BePTHUKANBHHX KOXedaHull HA NOBepx -
HOCTH HCNHTyeMOTo olpasua,

oCecriedeHne NMepezaun CTATHYECKON HArPYsKK HA HTAMI;

HOZONYCTUMOCTH M3MEHEHMS BIAXHOCTH 00DPa3uad 33 BPEMA DKC—
flepuMeHTa;

00eCneyYcHUEe TOUHOCTH U3MEPEHMA OCAZKM K BEIMUMEN AMIAHUTY=-
JAH KoneGaHKi,

JKa3aHHHM TPe(OBAHUAM COOTBETCTByeT YCTAHOBKA, COCpaHHAA
H oTnaxeHHafg B CeBepaoM Quauane BHAUCTa.

BuGpoxoMnpecc MOHHaf YCTAHOBKA DHC.9 COCTOMT 43 BEODPATO-
pa 1 ¢ SKCUeHTDMKAMHE, KOTODH{ B3aRDENAANT K uTaMmny, aefiCTByD-
meMy Ha MAacCHB 00pasna HCNIHTYEMOTO IPyHTa B CTaKaHe 2. Bax
BHOpaTOpa NPUBOAAT BO BpalleHHE SAEKTPOMOTOPOM. JUIA M3MEPOHUR
KOneCaHM/ NpEmeHA0T BUCPOM3MEpUTENBHOE yCTpoficTBo Bill-2.

Ans M3MepeHus YNNOTHERuA MCHHTYyeMOr'0 OCpasna YCTAHOBIEHH
MBZMKATOPH 4 wacoBOro THNA NO kKpallHKM TOYKAM ZMaMeTpa HTAMIA.
CraTuyeckoe ZaBieHHe NepeaaeTcs NOCPEACTBOM NPYXMH 5
(25 kr xaxpas), Ha KOTOpHEe ZEeHCTBYDT MEPHHE IDY3H 6 Yepe3 pu-—

var,

Las onpexenleEus BIAXHOCTHE OTOMPAanT OCPa3LH I'PyHTa HeHA -
PyReHHO# c!pyxmggu. Ans onpeneleHuUs BelHUYMHH OTHOCKTENBHOE yn=-
JNOTHAEMOCTH C. kaxpol#t PasHOBHAHOCTH rpPyHTa OCHOBAHKA NHOX
BIMAHMEGM JMHAMUYECKMX HAr'DY30K PACCMATPUBADT MOXQHU3M yDIOT -
HeHuA IPYHTA NPU BUGPOBOBAE/iCTBHAX. YCPaHOBIEHO, UTO BENHUMHA
JUIOTHACGMOCTHE 3aBUCHT OT BeJMUMHH AMIAKTYAH K YacCTOTH xojeda-—
HEd mramna.
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B cBOD Ouepexs OTMEUEHO, YTO CYHOECTBYOT KPUTHUGCKOE yC-
KopeHde (NpOU3BeAEHME AMIIMTYAH HA KBAZpaT YacTOTH),NPH AOCTE-
KCHAM KOTODOr'O NPOMCXOAMT AKTHBHOE YNAOTHEHMe I'DyHTOBOrO 00 -
pasna. KpuTuyecrOe YCHOPeHHE AAf KAXAOr0 BUA8 O0paadlia 3aBUCHT
OT BIGXHOCTHM, & TaKke OT HANDAXEHMA, BO3HMKADMEro B I'PYHTOBOM
MACCHBE OT CTaTHYeCKOE HArpyskM.

3
A

S SITI AL 7.

/

L / 7 7
Puc.9. YcTaHOBKa ANA ONpeReleHUA OTHOCUTENBHOU YRAOTHAE-
MOCTH MATepMana OCHOBAHMAS

I-puGpaTop; 2-crakaH; 3-o0paael IPYRTa; 4-HHZMKATOP; 5-Ta-
pupoBaHHAA NPYXHHA; 6-MEePHHE PPY3H

bl i et

OTHOCHTEXBHOE YMIOTHEHKE I'DYHTOBOrO 00pasia Ha YCTAaHOBKE
(cu.puc.9),npumensiemot B CeBepoou guauane BHUUCTa, onpexeasoT
crezyomu 006pasoM,

NIpoGOOTGOPHMKXOM OTOMPANT I'PYHT HeHapymeHHON CTPYKTypH 3
B crakad 2 BucoTOfi 300 MM, OZHOBpPEMEHHO OTOMpawT npoly AAs on-
pPezeneHuUd PU3BKO-MEXAHUYECKUX CBOUCTB.

Ha noBepxXHOCTM I'PYHTOBOrO 06pasia yCTaHaBAMBADT MTAMI C
BuOpaTopom I. CraruuecKas HArpyaka Nepexpaercs Ha mraun nocpea-
CTBOM TAPKPOBAHHEX NPYXUH 5 vepe3 puHYar ¢ npurpysom 6. llocue
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Puc.I0. HomorpauMa znf onpepenesus KO3(PULUEHTOB h E[d,c B 3aBHCHMOCTH 0T CTaTH-
4YeCKO¥ HAarpysSKd, BUIAA IPYyHTAa ¥ ero BIAKHOCTU:

1,2 - necoX MeIKo3epBWCTHH ¢ BaaxHocTsd 0,03, 0,I; 3,4 - cymech C BIAKHOCTED 0,03, 0,I,;
5,6 = CYrIMHOK C BJAAXHOCTHD 0,03




CcTaCMAM3alMy OCAZKKH OT CTATHYECKOR HArpyskd BKIDYAOLT BUOpa -
T0pP. AMIZIMTYAZY KONEeOaHMl HA mTaMme ¥ YacTOTY BUODALME 3aMepf~
0T BHOPOU3MEDUTeNBHHM NpKcopoM BiMli-2. Nlocie cradunusamus ocaz-
KK NPOUBBORAT OTCYET NOXABAHUK MO MHZMKATOPAM 4 YACOBOTO THMA.

B pesynpTaTe CTATUCTHYECKON OGPAaCOTKM BOJUUMHE OTHOCH -
TeNbHOK OcazKH ¢ OnpazeseHa B 3aBUCHNOCTH OT KOIQPULUBHTOB
a, § s C , BXOZALUX B ypaBHEHHE

3=M2+ﬁﬁ+c,

rge A - aunAuTyZa KoneGaHuM B PPYHTOBOM MACCHBE Ha IAy-
oune. Koopduudesru Cl[cz],ﬁ[C], C onpezensn? N0 KOMOrpauMe

puc.I0 B 3aBUCMMOCTH OY cTaTHueckol HArpysKM, BUAA TPyHTa B
ero BAAXHOCTH.



Npunozenune 3

METOAMKA JABOPATOPHOIO ONPEAKIEHMA
NOKA3ATENA OTHOCATENDBHOM NYYMHMCTOCTM T'PYHTA

Hacrosmas MeTozuka pa3padoTaHa Ha OCHOBE De3yAbTaTOB AJNW-
TelbHHX HATyPHHX HaGanzenui 3a AefopMmaluAMMd 37aBKi Ha MOACHI-
Kax OT AeMCTBMA CMJl NyueHus, 4 Taxte NPOAOJIXUTENBHHX Jasopa -
TOPHHX MCCJEZOBAaHMK NYUMHHCTOCTM rpyHTa. CpaBHeHue NMpPOrLosa
AedopMal Ui COOPYyXEHMRA OT CHMJ MODO3HOrO NyueHMA Npu AacopaTop-
HOM WX ONDenesieHuM C ZaHHHWMW HATYPHHX HAOAOJEHUR ZaN0 yxoBiaeT-
BOPUTENbHHE Pe3ynbTarTH.

MeTozuKa BKRIDYAET CAeLyOuUME TPeCOBAHMA:

ofecrneueHue NpOMep3aHUA TPYHTA CBEPXY NpPU UCKIOYEHUM OT—
BOZA Tenla ¢ OCOXOB K CHM3Y O0pasua,

HeponyleHue PacNyvuMHUBAHWA 00Pa3lUOB IDYHTA B CTOPOHH,

UCHIOYEHUE CMEP3aHUA PPYHTA CO CTEHKaMu MpodozepxarTens;

ofeclieyeHue TOYHOCTHE K3MEDEHMA BEJMUMHBN NMYUEHUR ¥ TeMne—
PATYPHOTO pexia NpoMep3apniero 06pasua.

Yxa3aHHHM TDPeCOBaHMAM YZOBIETBODPAET YyCTAHOBKA NMyueHusa
-2, coGpanHan u nposepexHan B CeBepHoM Qunuane BHUUCTa.

Cxexa ycTaHUBKM nyushua Jil-2(puc.lI) cocronmt na:

npudopa NyueRudss C CHCTEMOR KOHTPONA BePTMKANBHHX gedop -
MalMit NPy NpPOMOpaX®BAHKMK CBEPXy C NMOATOKOM BIATK CHuU3Y o6pasia;

CHCTEeMH KOHTDOAA 3a TeMnepaTypoi;

MODO3WIBHOr0 YCTPOCTBA C pPEryauMpyeMuM TeMlepaTypPHHM pe-
AUMOM.

[lpuGop myueEds UMeeT BUA LMIMHADA, COCDPAHHOT'O H3 OTAEAB~
HHX KOJIel, MOMeleHHOTO B TenlOoM30NALMOHHNA cTaxar., CHU3Yy 0Cec-
NeyHBaeTCs MOATOK BUArM HENOCDPEACTBEHHO K o6pa3dy rpysira. Xo-
0z LIS NPOMOpPaxHBaHMA TIPYHTA Noaapnt CBepXy. Ipucop nmyueHus
NOMELANT B XOJOAMABHMK .

AnA yMeHbEEHKS TPEHHR U CMED3aHHUA TPYHTA CO CTEHKAME
KOZBUA BHYTPEHHNO NOBEPXHOCTH KOJAGL CMABHBAOT CIOEM TEXHHYE -
CKOr'0O BaseluHA, NP STOM LUMIMHAD BHIOXZHEE M3 PA3BEMEHX XOlUeL.

Ha crasuse npuGOpPa CMOHTHPOBAHO YCTPOKCTBO ZAA ABTOMATK-
YEeCKO! 3amuCyu BEJIMYMHH 4 XapaKTepa MyyeHMA olpasua rpysra,
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Puc.II. Cxema 3KCnepuMeHTAABHOW YCTIAHOBKA Nyyeuua YO-2:

I-rpysT; <~TEMAOU3ONAUMA; 3-OXAaXAaplee NPOCTPAHCTBO C OTPUUATENHHOM TeMnepaTypoi; 4-MeCCYPH

YacOBOro T4NAa; >~NPArpy30YHOE YCTPOUCTBO,; 6~NPOGOOTOOPOYHOE KOJBUO; 7-BAarONOAMATHBAOWAE (Qu-

TUIM, Y-CTAaKaH, 9-Na00paTOPENH aBTOTPAHCyOpMAaTOp; IO0-HyAB-TEpMOCTAT; II-perucTpupynldud Camo-

nymymud npucop JMll; I2-goroycunurens; IS-uu@ponoﬁ BoapTMETP O-II8/¢; I4-Camo3anucHBagmee
ycrpoiicreo, I5-npoBoza TepMonap; lé-rpeokaf NAATJOPMA



KOTODH NyYUTCA NMPU NPOMEP33aHUH, 8 CHJAH, BO3HMKAOMUE NMDU 2TOM,
NOZHKMAOT rpy30BO/t mramn, Casmonucel ¥ KOHTPOIBHHE MOCCYPH ua —
COBOI0 Tuna, HENOABUXHO 3aKpeNieHHHEe HA Kopnyce npudopa, peru-
CTDPHPYDT BOAMUMHY NOZBEMA mTaMna.

floaTox BAArM K HUXHe# MJOCKOCTM 00pasua, NOMENEHHOrO B pe-
XYWee KOABLO ¥ YJAOKSHHOr'0 Ha (MIBTPOBaABHYyO OyMary, nepeKpuBa-—
0HY0 NMOBEPXHOCTH NepyOpPMPOBAHHOI'O OCHOBAHAA, O0GECNEUYMBAETCR 3a
CyerT HUTAHHX (uTMieR, NPONYWEHHNX B OTBEPCTMH NepPJOPUPOBAHHOTO
AWcKa., C UeAbd COXPaHEHHMA NOANKTOYHOX BIArM NPU NPOMODAXKBAHKM
o0pasuya B TAAOM COCTOSHMM AYyONMPyOLHA Craxkad mpuéopa ycTaHaB —~
IMBAOT Ha rpeomyd naardopumy, TewmnepaTypy NMOBEPXHOCTHU KOTOPOHK
peryaupyoT 3a CyeT W3MEHEHMs HANDAKEHMA TOKA, MPOXOZALEro ye -
pe3 CRHEpalk KOHCTAHTAHOBOU NMPOBOJIOKM. W3MEHEHHMA HANPAXEHUA
TPOM3BOAAT JACOPATODHLHM 8BTOTDPAHCHOPMATODOM.

KoHTpOJis TemnepaTypu I'PYHTa NpP#X NPOMEP33HMM, COCTORHUA
NOANMTOUHON BAArW 4 pexuMa XOJOZMABHOM KaMEPH OCymeCTBAADT
TEPMOM3MEDHUTENBHEM KOMINEKTOM, COCTOANMM K3 Me]BKOHCTaHTaHOBHX
TepuMOnap, NPUCOEZMHEHHNX K Der¥cTpupypieMy yCTpoi#CTBY B Buze
MHOI'0TOUEYHOI'0 MOTeHUHMOMETDA, ¥ UupOBOrO BoAbTMeTpa 9-4202.
Cursanu, saymue OT Tepuonap Ha UBOPOBOE BOABTMETP, YCUIKBAET
goroycunurens O~116/2 12, Jina TepuoCTATUPOBAHMA HYJERBOr0 cnas
JAHHOM CHCTEMH KOHTPOAA B LeNb YCTAHOBKM BKIWYEH HYyIb-TEPMO -
crar, ROTOpDHAI OGecneuuBaer yCTOAUMBYD ee pasoTy.

lo Havaza onpezeleHuf Beaumuusn pedopmaiuit or nyvyeHus 00—
pasiya rpyETa ClexyeT onpegeldATh BeAMUAHY KOMIIDECCHHM CaMOI0
npugopa NOA Harpysko# 4 krc/cu~, OCNMBKOK K BO3MOXHHM CUJIAM Ny~
yeHus. OTcuer NO Meccype, perscTpupyomeil noioxkeHue WTauna, He-
OOXOZKMO Z6IaTh Cpasy NOCAe YCTAHOBKK NpPuGOpPa B XOJOZMIBHUKE.
JNA KAXZOrO0 BMZA I'DyHTA Clleqyer NPOBOAMTH He MeHee TPeX MCNH -
TaHull B MACHTUYHEX YJCAOBUAX.

OOpasel rpyHTa UCCIELZyOT HA NYUMHUCTOCTH HpM HANDAREHUH,
BO3HHKADHEM B KaxfOW I'DyHTOBO/ DAa3HOBMEHOCTHM B Npexedax Npo -
uepsapnelt roams. Hanpaxesue OnpeneisivT OO BHPAXECHMD

o C; * 621‘1' (@8)
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r
rae O cp - HanpsEeHse B CEPeXKHE CIOR, xre /ou;
0, - HampAKeEKe Ha KPOBKE CHOS, xrc/cuié-

&
- HanpAxeHMe Ha NOZOEBE Clof, Kre/c

G

t+1
lloxasaTexs OTHOCUTEHBHOK NMYyUMEMCTOCTM KaXZOH I'PyHTOBOM
Pa3sHOBMABOCTK onpepexsnt no gopuyxe

Ah
(Ol vy

rae  Ah - npupamenke BuCOTH 0OGpasya, onpepeXeHEoe No NO-
Ka3aHUAM MOCCYDH NpHOOpa, NPN BANDPAKOHEM, pas—
BUBAOWENCH B RaHEOM CIOE (, , OM;

h - Bucora oOpasiua B KOABUE A0 NPOMOPAXKMBAHMA, CM.



Npunoxenne 4

TIPMMEP PACYETA OCAZOK
0T YOJOTHEHWH T'PYHTOBOTO MACCHBA
NOZ ENOYHEM YCTPONACTBOM B PAWOHE r.YXTH

TpeGyercs paccuuTati BENHURHY OCAXOK OT yNAOTHEHMA IPyE-
TOBOTO MACCMBA B PalloHe T.YXTH C YUeTOM CAeZYDHHX AHHHX:
N6COK CPeAHO36PHMCTHI, MOKHOCTBD A0 7 M C X8DAKTOPHCTH-
KMl
E = 480 gr/cu’; r=19" 10™3 xr/ou®;
Sue=10,3; W = I6%;
NOACHNKA, BHIONHEHBAA 3 KPYNHO3EPHACTOTO NecKa, MpH
¥ =17« 1072 mr/ond; W = 9%.
OOmas macca GNOYBEOrO COOpyXeHUs C PyHAAMOHTHOH MARTOK
P = 60000 kr. Naomags oczomauus F = 10,8 - 0% o,

lleBcTByomas ZMHAMUYECKAA HATPYSKA Pn = 3200 Rr npu 4acTo-
v0 BHHYXGHHOR CHIN W = 46,7 ¢l

1. BenuuiHy CTa0HI¥34POBAHHON OCAZKE OT CTaTHYeCKO# Ha-
PPyBKK B CIyYae NpUMEHOHMA YacTOPeCPMCTOR xele3008TOHHON NMAMTEH
H& I'DYHTOBOR NMOACHNKe ompexexnan? no gopuyae (4)

noK —K
or [ [
ST =bPM Y ———7
ynn 2%; E&
rae 0 - mepumEa IpyHTOBO# NOZCHNKA, COOTBETCTBEHHO pasB -
Bas .

CorzacHO Bupaxeuo (5) OnpepelsnT SHAYEHUE Hnetb (M) mas

NeCYaBHX I'PYHTOB

Hyeg =Ho+ t"6 =6+0,1:50=6,5,
OTKYZA 3HAUGHMO KOB(PMUMEHTE

m'e 22E0 | 265 . 5.
b 5,0
llo radx.2 onpesensnT 3HAYEHHe NONPABOMHOre EOsppuamen -
ra M B saBucuMOCTM OT /11’
M=0,8,
by



Nlo Tadn.3 onpezeisdT KOadduuuert K

[ » BHUACIUB 3Haye-

HUA
m = 2F =265 ,6;
£ 5,0
ft = g = I; =2,2;
k,L= 0,59.

BHUMCHSNT CyMMapHOE XaBIEHMe (xrc/cua) Ha eAMHALY njoma-
AK TPYHTOEOTO OCHOBAHMA OT Ze{CTBUA GIOYHOIO COOPyXeHUs u NOA-
CHIKH

P - 60000 -3 »
P=nvn-=2 _ 4 v.h « 1,7-107°.80 = 0,26.
F, § = 5,5 - 10F '

llozcTapuB wuCAOBHE 3HAYGHMA B GOpMyAy (4), BHUMCAFAOT OCAZ~
Ky coOpyxesus (CM) OT CTAaTHYECKO! HArpyskKu

cr 9,59
Syny= 200+0,2640,8. —, 25 = 0,123,

2. LA onpezeneH#A OCaZKM OT YNJAOTHEHMR IPYHTOBOTO MACCH~
Ba NOZ AEACTBMEM JMHAMAYECKOU HArpy3kd MCHOAB3YOT Gopumyny (3).
Qns aroro no gopuynam (I9) BHuMCHADT 3HAVEHME NPUBEAEHHOTO pa-
auyca 't (cM) ¥ Ge3apa3mepHHX XOSPQUUMEHTOL Ky n K-

5 14

. =3
JO=L =L7_9_8.(139__ 1,9-1076 (xr-c/eut);

‘ - 2(1-0,3) I,9.107° _ .
KI = LW M))/; 185.#6’7‘/ = 0,643

Eg 480 Iu

P 60
K, = = 4,95,
2 T TR T 19000 a8
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AMnAUTYLY KoneGahuit jynaamenTa GNOUHOro COOPYEEHMR HAX0-
ZAT 43 pupaxedun (I7)

g 2l b=

Ty 7 fgf)a.q(&)w’

= 0,100236 (cm)s

T8 YECTOTY COOCTBEBHHHX KOJIBOaHMu “-70 (c‘l) BHYMCAADT
no gopuyne (18)

W, = @ - -
T K, V tﬁ'(f'*,/u//"l

= 46,7 = 8,3,
3,14 - 0,643 VI, 2T (140,3) 4,95

/’
rae koaQduuuedTH of, M /3 HAXOAAT NO Tall.6 B 3aBHCHMMOCTH
or KZ 'S Ju .

llo dopuyne (I0) onmpeselsdT CKOPOCTH PACHPOCTPAHEHMA NO-
nepeuHol BOZHH B I'PYETOBOM MACCUme (cM/cC)

: /480~
Y= 2”(?5757 =I/'2‘E§20?§(; I,9-1

Ben®usHdy BUGPOAKTHBHOM 30HH (CM) BuuMcasw?T no gopuyxe (9)

v
= 98560
08

H'W= \' n Ap _ 985% G 0100236 _ 497,
pacy W. ¢, Amin 47,6°0,38 0,001

Nlonyuerayn BUGPOAKTHBHYD 30Hy Pa3CuBauLT Ha CNOM I'PYHTA C
OMHAKOBHMM BEGDOKOMIDOCCHOHHHMM CBO{ICTBAMM M, BHUMCIMB 3HA-
YeHHA AMNAMTYAH KONEGaHKH B ileHTPe KAXAOro caof mo gopuyae (II),
Onpeze’si0T OTHOCHTENABHYD OCaAKy HO rpafuxaM puc.IO npun.2.

NonydesHHe zaBHHEe BBOAAT B TadA.I0,



Taonuua 10
PacyerHHe ZaHHWEe K 3azage

T T v T T

Bux T ! ! T T

rpyura i w i H, i h; { Aun § N
Nozcunka us KpynHo- )
3EPHMCTOTO JIECKa II 40 30 0,022 0,I
llecOox MenKo3€PHUC~ )
THil 17,6 190 220 0,017 0,07
llecOKk KPYNHO3€pPHHC~- _
THi BOZOHACHEHHH - 389 177 0,012 0,051

OCmee 3HaueHde ocazk¥ (CM) OT ZMHAMMUECKOI'O BO37elCTBUR

JAUH G M _
‘).‘//7/\ ~5§ ﬁ" di —z‘::/' hi'é;—

= 80+0,00I + 220+0,007 + 177+0,0005I = 0,324,

3. llo 1a0OpaTOPHHM 4CC/efOBAHAAM, NPOBEACHHHMM B LCEBEDHOM
gunuane BHUMCTa corzmacHo mpun,.3 aaHHOro PykomoacTma, TDYHT B
JIABHOM BapuUaHTe He 00AazaeT CBOWCTBAMA NyueHHA, CAeZOBATEIABHO,
pacueT N0 BedMYdHE MODO3HOT'O NyueHUA He IPOU3BOART.

O6man ocagka (CM) OT YNJNOTHEHMA TPYyHTA OCHOBAHMA NOJ
AefCTBUEM CTATHYECKOTO ¥ AMHAMUUECHOI'O ZABJIEHMA OT HArPY3O0K
NOZ OJIOUHHM COODYXEHHEM COCTABUT

. o T < /TUH .
A; ﬁ"§ynﬂ "'5;;U/ = 0,123 + 0,324 = 0,447,



lipunoxesue 5

NPUMEP ONPEAEIERWA BHCOTH ITOACHIKM
110/ EIOYHOE COOPYAEHME B PAWOHE BOE!CKOTO
HE¢TAHOTO MECTOPOXAEHMNA

HeoOXozuM0 3anpOEKTMPOBATH TPYHTOBY® NMOACHNKY M0z OA0Y -
HHE COODYXEHHA 1O NeDBOMY NPUHIMNY CTPOMTEABCTBA HA MEP3IOTE
NpY CHEAYOUMUX YCJIOBUAX:S

TeMneparypa I'PyHTAa HA ypPOBHEe HYNEBHX aMIIUTYZ ta =
= -1,29C;

TeMllepaTypa BO3AYXA BHYTDU NOMENEHUA TB = +20°C;

CPeZHESUMHAS TEMIEparypa BO3ZYyXa 0O MHOTOJIETHMM AaHHHM
t, =-12,9%;

KO3((HuiMerTH TeNJONpPOBOZHOCTY MECYasoro rpyHTa, NpUMEHs-
€MOT'0 A7l MOLCHIIKM B TaJOM M MED3JOM COCTOAHMAX Jln=
= 1,25 wkan/(u.u-C); A, = 1,5 xxan/(9-u-9C),

TeoMeTpryeCKue PasMePH I'PYHTOBOH NMOACHIKKM ONPEAEAANT NO
IBYM CXeMaM.

llo cxeme puc.3 onpepensdT BHCOTY NOACHIKM, BHIONHEHHYD C
NpuMeHeHMeM TENNOU30JKPyOMEero BrAAAHmA. [0 HOMOTDAMME PUC. 5
HaXOZAT TEPMUYECKOe CONPOTHUBIEHUe NOZCHNKM [, , HeoOXOAM -
MO€ /Il COXPAaHEHMA OCHOBAHMA B MEP3JOM COCTOAHWM. LJA H3WEro
cayvan R, =3 (ua-q-OC)/xxan.

llo gopuyie (25) HAXOZBT BHCOTY MOACHNKM (M) mpu BHOpaH-
HO}! BHCOTE TEenJOU30JALMOHHONA NPOCAOHAKM U3 KepaM3uTa

hus =0,4 u

A
+-]C; "Ry~ iﬁ:

r

h =h

fog H3 -

n
H3 n3
[locse nozcTaHOBKM 3HAYEHMH MONYyawT

hn%= O, + 1,25« 3~1,25/0,2 « 0,4 = 1,65 u.

417 ONMpPEfeN6HUA TEOMETPHUYECKUX DA3MEPOB BEHTUAUPYEMOit
NOZCHAKA WCNOAB3YDT HOMOTPAMMY PHUC.6, NO KOTOPOK ZAA ycaoBul
Bo3e#CKOrO MeCTOPOXZEHMA HAXOLAT h = 0,9. BuGpaB guamerp
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oxXJaxfavmux TPyo d = 0,3 M, OnNpenensT MO fOpMyle BHCOTY
(M) BeHTHNKDYeMOid MOACHIKA
h- ‘A‘IIM

fog— __1;7—‘

h +d +01=

=0,9 * 1,5/1,7+0,3+0,I =1,2,

PaccTOfHKEe MexZy TPyOamu (M) BHUMCAAOT MO dopuyne
=135 (h+d/2)=

=1,5 ( h40,3/2) = 1,5 (0,9 +0,3/2) = L,75.

llanee onpeneasdT pacxox Bo3AyXxa (M®/C)s  HEOOXOZMMOTO
1A BEHTWIMDOBAHAR B 3uMHee BPeMA

V_ «7\.‘,“4 (-thHS)ﬁB
3600k ) coat

o LS (-2 +129) 1,753
3600 + 0,9 * 1,3 * 0,33 * 4

= 0,015,

B 33BUCUMOCTH OT Yero BezyT NOACOD BEHTUIALMOHHOTO OGOPYROBA~
HiAsi o



NUTEPATYPA

1. ARcTpyKiuR NO NPOSKTHPOBAHWN B CPTPOMTEABCTBY MANOSTAX-
HHX NPMTPAcCOBHX B8ZaHE# EA NOACHNKAX B yCIOBMAX CeBepa MPR He-
cymel CnocOGHOCTH ecTeCTBEHHOTO rpyera conee 0,5 xrc/cuz.

BCH 2-53-74, M., LHTH BHUUCTa, I975,

2. Karaxor yHuQMUMPOBAHHHX (yHAaMeHTOB NOA OCXOYHO-KOMNIE-
KTHHe ycrpoiicTBa Be(TAHOX ¥ rasorodl npouumnesHocTH. M., BHUACT,
1977.

3. lurToBuw H, A, MexaHuxa rpyiros. M., Crpoliuszar,
1963,
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