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Pazoen 1 Obwue yxasanus

1.06uine yka3aHus.

11 Tlonoxenus Hactosnero "PykOBOACTBA " pacmpOCTPaHSIOTCA HA NPOEKTHPOBaHHE
CTANIBHBIX KOHCTPYKIMI TOMEHHBIX LIEXOB, C 06BeMoM neueit 1000 M® u Bbiwe
1 2. Hacrosmee "PyxoBoncTBO " cOCTaBNEHO B kauecTse gononHedus k CHulT -11-23-81* u
CHuI1 “ Harpysku M BO3neficTBUA” 1/ y4era OCOGEHHOCTeH pabOTBI CTAIbHBIX KOHCTPYKLHI
KOMILIEKCOB AOMEHHBIX Tieyeit )
13 Ionoxenus Hacrosmero "PykoBOACTB2. " paCTlpOCTPaHANOTCA Ha  CTanbHbie
KOHCTPYKUHH CIEOYIOIIHX COOPYXKEHHI M 30aHHI KOMILIEKCOB AOMEHHBIX nedei
CoopykeHus komruIekca
a) JIHCTOBbIE KOHCTPYKUHMH
¢ Koxyxn IOMEHHbIX neyel, BO3MyXOHarpesaTesell U MbLIeynoBUTENE!H
o TpySonpoBoas! U1 TPAHCIIOPTUPOBKH BO3LYXA H ra3a
¢ KomuseiiepHsle ranepen TpyGuaTOro NOMEPEHOro CeYe s
¢ Creonbl nudTOB TpyOUATOH KOHCTPYKLKK
6) CrepixHeBble KOHCTPYKLMH
o KononHsl newy, mbuieyIoBHTeNEH, ra30NpoOBOAOB H T NI
o KOHCTPYKUHH KOJOILIHHKOBBIX YCTPOHCTB
¢ HaxnoHHbIE MOCTBI 1 MORTaXHBIE Gallky ¢ pemeTdaTsiMK hepMamu
¢ KOHCTpyKUHH, HECYLIHE IIKHBBI.
o JIngTel kKapKacHOH KOHCTPYKUHH
¢ Onopbi MOHTaXHBIX HaNoK.
o Omops! cBevelt 111 NOCTAHOBKY N€Yel Ha TAry
B) CILIOIIHOCTEHYaTbIE KOHCTPYKLIHH
¢ Hax0HHEIE MOCTEI M MOHTaXXHbIE Galki CO CIUIOMHOCTEHYaThIMH [IaBHBIME GasIkaMu
3nanus
o JluTeitHsIi ABOP
¢ 3naHH1 BO3OyXOHarpesaTesel
+ 3naHKe KOJIOITHKKOBOrO NOObEMEHKA
o 3panne nebenok NbUIEYTOBHTENEH.
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2. Matepuansi ¥ cBapka

21 JIns KOXyxOB QOMEHHBIX Neuel NPUMEHSTh CTallb MapoK

a) 09I 2M®F B HOpMamM30BaHHOM COCTOSHUM 1o TY 14-1-4473-88 B Tonwumuax ot 30 no 60
MM C TapaHTHeH KayeCTBa CTalM NO pe3yibTaTaM HChbITaHHi ofpasuce Ttuna I[lapnu npu
Temneparype -20°C,

6) 09I"2CHOY B HOpMANM30BaHHOM COCTOSHMM (C NOCHEXYIOIMM OTIyckom) no TV 14-1-
5065-91 B Tommuuax oT 20 mo 60 MM ¢ rapasTHell KagecTBa CTalH NO pe3ynbTaTaM MCHLITAHMI
obpasuos tuna [Mapnu npy remnepatype -20°C,

B) I8 HEOXNAXAaeMbIX 30H Koxyxa 091 2C B HOPMaTH30BZHHOM COCTOSHHM B TOJIIHMHEX OT
10 no 60 MM NpH YCNOBHM 3aKa3a JMCTOBOM CTanM KaTeropus 9 (rapaHTus yAapHOH BS3KOCTH Ha
ofpasuax Tuna [apnu npu Temmneparype - 20°C) o FOCT 19281-89,

L% OXNaXKAAeMbIX 30H Koxyxa cTais 091'2C B HOpMaH30BAHHOM COCTOSIHHM B TOJIIMHAX OT
10 no 60 MM npu ycnoBuu 3axa3a JMCTOBOH CTamM C rapanTuelf kauecTBa meTana Ha oOpasuax Tuna
Mapmy npu Temneparype ucnbrranus -40°C Bo3moxHa 3aMeHa Ha cTanib 9 kareropuu no IOCT
19281-85 npu yenosuu conepxanns pochopa He bonee 0,020% no Macce,

r) 14I'2A9-12 xnacca mpogrocTd C375 1 C390 mwiu 161 2AP-12 C390 B HOpMATH30BaHHOM
cocrosseuy o F'OCT 19281-89 8 Tonmuuax or 20 10 50 MM (OJs KOXYXOB INOMEHHBIX meued
ofmemom 4500 M° i Boree),

1)16I"2A®-JLT] 31eKTPOMUIaKOBOrO Neperviasa B TonmuHax oT 30 1070 mM no TVY-14-1-
1779-76

HIns craneit C 390 B Tonmurax 0T 15 1o 70 MM pekOMeHIYeTCs NOMOJHHTENLHO NPOBOAMTDL
OUeHKy KayecTBa CTan# Ha Ofpasuax Tuna Mapmu npu -20°C  YpomeHb yHapHOH BS3KOCTH
pernaMerTHpyercs TpeboBaHHAMM 5 KaTeropuu kasecTsa crauy no FOCT 19281-89

Tlpu usroToenenun koxyxa u3 cranu 09T2CHOY k Meranty B paiiOHe NETOK NPENbABIAETCS
DOTIOJHMTENbHOe TpeboBaHue MO rapaHTHH KadyecTBa Ha ofpasuax Tuna Iaprw npm TeMneparype -
40°C

Jlns y4acTKOB KOXyxa B paiOHe YYTVHHBIX ¥ LINaKOBBIX JIETOK, re BO3MOXEH Harpes
nosepxHocTH Metamna 1o 300°C ® BhIwe, chnexyer NpHMEHATb cTanu 15 kareropuu Ilpu
HCTIONb30BaHMH U KOXXYXOB NOMEHHbIX neueil craneii 09I2C, 14I2A®, 16I'2Ad u 09T 2CHOY
ZOTIYCKaeTCs M3rOTOBJIEHHE KOXYXOB B pafioHe neTox mnpoBomuTh M3 crauu 0SI2MOB ¢
TIOBLILIEHHLIM COMPOTHUBICHHEM TEILIOBOMY OXPYITHHBAHHIO

22 [Jins KOXYXOB BO3INYXOHarpesaTeliefl, BO3OYXONPOBOAOB IOPSYEro M XOJIOOHOTO IyThs,
paboTalomx noap BLICOKMM IaBNEHHEM TIpM NEPEMEHHBLIX Harpy3kax M HMMEIOLIMX 3HauMTelbHble
TeMnepaTypHble nepopMalluy, clemyeT NnpuMeHsThs cTamb Mapku 09I 2CHOY mo TV 14-1-5065-91
Jomyckaercs npumerenne ctanu Mapkd 0912C-15 mo T'OCT 19281-89 mpu ycnoBuM aTTecTalMy
KayecTBa crauu Ha obpasuax tTuna Iapmu no I'OCT 9454-78 ¢ obecnieueHreM ynapHOH BA3KOCTH He
MeHee 29 Tix/cm®

B CBA3H C NepeMEHHbLIMM Harpy3KaMM OT BHYTPEHHErO IaBJIEHHs CBapKa KOXYXOB
BO3IyXOHarpesaTeneil  ajexTpowNakoBbiM  cnocobom 6e3  NpUMEHEHMs  NOMOJHMUTENbHbIX
MEPOTIPUATHI MO M3MENbYEHHIO 3€PHA NEPBUYHON KPUCTALIM3AUMM He pomyckaercs OueHky
Ka4eCcTBa MeTajUla CBApHOTO IIBAa OCYUIECTBNATL Ha obpasuax tuna Illapnu B He MeHee, YeM HBYX
30H2X CBapHOTO 11Ba (B CPEAMHHON ¥ NPHUIIOBEPXHOCTHbIX 30HAX)

23 Jins KOXKyxOB IblieynoBHTeNeH, ra30npoBoOIOB MPA3HOI0 rasa, BKIOYas BEPTHKANbHLIHA 1
HMCXONAILHH YHaCTKH, MPUMEHSTb CTallb MAPOK

a) Ber3enS u Ber3en9 no F'OCT 380-88 npu tomwmBax ot 10 0o 25 MM,

6) 10I2C1-12 no 'OCT 19281-89 npu Tonwuzax oT 10 1o 40 MM,

B) 10I2C1-9 o T'OCT 19281-89 npy TonmmuHax 0T 4 MM 10 10 MM,

r) 09T2C-12 no F'OCT 19281-89 npw Tomuusax o1 10 10 40 MM,

1) 0912C-9 no F'OCT 19281-89 nps TommumHax oT 4 g0 10 MM,



ITHHAHUIOCK um. MenbHHKOBA

e) 09T2CHOUY no TY 14-1-5065-91 B HOpPManu30BaHHOM COCTOSIHMM B ToAWMHAX oT 10 no 20
MM ¥ B HOPMaHM30BaHHOM W OTITYLUEHHOM COCTOSIHMHM B TonwmMHax oT 20 gno 32 MM (B 3akaze Ha
NOCTaBKY JIMCTOBOIO NMPOKaTa YKa3blBaTh Ha HMCNONBb30OBAHHE NPH OLEHKE KauyecTBa CTany oOpa3LoB
Tuna [apnu)

2 4 Jins xONOHH NOMEHHO¥ NeYM H NbLAEYJOBHTENA NPHMEHATH CTallb MapOK

a) Ber3en5 no TOCT 380-88 mpu TonmuHax 1o 25 Mm,

6) 09I'2C-4 no I'OCT 19281-89 npu Tonmunax oT 10 no 160 mm,

B) 14T2A®-4 no T'OCT 19281-89 npu TonmmHax oT 10 1o 50 MM,

r) 16I2A®-9 1 14I2AP-9 no TOCT 19281-89 npu Tommuuyax or 32 mo 50 Mm

25 Mapxa cTany 408 OpyruX KOHCTPYKUH#H onpenensercs cornacso CHull I1-23-81

IIpu 3TOM KOHCTPYKLMH OTHOCSATCS K CACTYIOIUKM IPYInam

) riaBHble, NONEPEYHblE M NOIPENbCOBble OalKM HAKIOHHOTO MOCTa, noxdalaHCUpHble
faKy KONOLIHMKOBOTO YCTPOHCTBA, nonkpaHoble Hanku - I rpynna,

6) paMbl KOJNOIIHMKOBOTO YCTPOMCTBa IOMEHHOM TeyH, MOHTaXHas Oanka C ONopaMu.
TIHNOHbI HAKNOHHBIX MOCTOB, NMOILIKMHOBBIE YCTPONHCTBZ, KOHBeHepHble rajieped LIMXTONONAuH C
OTNIOpaMHM, 3NEMEHTbl PELIETOK, NEPEUYHCNEHHbIX KOHCTPYKLMH, paboTaroliMX Ha NEepPeMEeHHYIO
HarpV3Ky ¥ Apyrue KOHCTPYKUMH NON NOOBHXXHYIO Harpy3ky- Il rpymna,

B) meperycHo# Tpydomposon, Tpyba B3ATHA NEWM Ha TATY C ONOPOH, LWIMHADHHECKUH M
peleTyaThii CTBOMBI JaMGTa, riaBHble Oanky ILIOIMANOK KOJOIDHHMKOBOIO YCTPOHMCTBa (Kpome
nepeuucneHHbx n 6 ), rnaBHple OankM IUIOMANOK NEYHM, KONOMIHMKOBON IUTOWIAnKH, paboumx
IUIOLIANOK JIMTEHHOTO IBOpA, NbLIEYNOBUTENEH M BO3NYXOHarpepaTeNed, paMbl JIMTEHHOro IOBOpa,
3JaHMA BO3NYXOHarpesaTeNel 1 3NaHMS KOJOIIHMKOBOTO NOINbEMHHKA, DACHETHbIE 3JIEMEHTHI
peweTox, odecneynBaomKe NPOCTPAHCTBEHHYIO HEM3MEHAEMOCT coopyxeHuii II rpynna;

r) BEHTWIILUHOHHbIE TpyOONpPOBOIbl, BO3OYXONPOBOIbl OXNKAEHHS JEamH, IbIMOBble
60poBa ¥ p T230MpPOBONLL, PadoTAIOILHME C naBNeHHeM He Honee 0.1 xre/cM’- IV rpymna,

1) OCTaJIbHble KOHCTPYKLMH KOMILIEKCa JOMEHHOH NEeYH ONPENeSIIOTCS [0 IPYINaM COrilaCHO
CHuI1I1-23-81 Tabn 50 npunoxenus 1

26 Ina dyreposounsx sucro (6ponn) - crans 30I'2 no F'OCT 1577-81. crans 35XT2 unu
cramb 30XTC mo I'OCT 4543-71 [lns pambuosanHOH OpPOHH JHCTHl HOJKHB! NPEXBApHTENLHO
noaBepraThCs TepMuueckod obpabotke [lomyckaercs Takke IpPMMEHeHHMe JMTOR OpoHuU.
nocTaBnseMofi o 0COObIM TEXHHYECKHM YCIOBMSAM Ha H3TOTOBJEHME NOMEHHOro obOpyHOBaHMS U
BaNbLOBaHHON OpoHu u3 craym Mapku BCr4xkn no TOCT 380-88, nmpu 3Tom Tonumuba 6poHH
NpHHEUMAETCS YBENHYeHHOHR Ha 25% no CpaBHEHHIO C TOJNIMIMHAMHM JIMCTOB YKa3aHHLIX BbILie MapoK
cranei

2 7 Komnexcarops! BO3IyXOHarpepaTenel ¥ BO3MyXONPOBOAOB IOPSYEro H XOJOMHOIO AYThs.
paboTaromue npy BLICOKOM NIepeMEeHHOM OaBJE€HHWH, H3rOTaBIMBaloTCs M3 crany mapku 10XCHII no
FOCT 19281-89, npuueM wmsmenme HOMKHO O0Os3aTensso mpoiith TepmoodpaboTKy mnocne
M3rOTOBJEHMS MaTepHanbl # TEXHONOIMS CBapKK ROJDKHbI 0becredHBaTh MeXaHH4ECKUe NIOKa3aTeN
CBapHbIX COECINMHEHHHM He HMDKe. 4eM B OCHOBHOM MeTaune [I9 aTTecTauMy Ka4yecTBa MeTalia
cnenveT ucnonmb3osath obpasubl Tnma Illapnmu. npu 3TOM HOPMHPOBAaHME YIAPHOH BSI3KOCTH
NPOBOIKTCS ANA CTaNM kiacca npouHocTH 440 no FOCT 19281-89 KauecTBO CBapHbIX COEIMHEHHIH
npoBepAETCs GU3HYECKUMH METONaMM KOHTPONIR TNpPOCBEYHBAHMEM PEHTIEHO- W FaMMa-JIy4amy
YJIbTPa3BVKOBOMY METOIOM

2 8 Ilpu M3rOTOBNEHMH H MOHTaXXe KOHCTPYKUHH ClenyeT WWMPOKO IPHMEHSTD
MeXaHK3UpOBaHHble COCOOb! CBAPKH, aBTOMATHYECKYIO Ha 3aBOJE-U3rOTOBHUTENE (B TOM YKCIe W 1NN
VKPA THEHHS JIHCTOBBIX KOHCTPVKLMIT) ¥ 3JIEKTPOLUIAKOBYHO C NOPOLIKOBbIMH NPHCAN0UHbIMH
MaTepHanaMy Ha MOHTaXe 4N CBapDKH KOXKYXOB NOMEHHbIX neueil JlomyckaeTcs NpUMeHeHHe |
AP\THN BHIOB CBaDKH NPH YCNOBMIH, YTO YHapHas BA3KOCTb METAJLIa CBAPHOIO 1IBA H 30Hb!
TEPMHYECKOTO BIMANKA Ha 0bpasuax Tuna lapny npy MUHUMaILHON TeMIepaType 3KCILTyaTallH
rod\na GyneT He Meree 29 /e’
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3.PacuyeTHble xapakTepUCTUKM CTanu.
31 B crnysae ABYXOCHOrO HAMPKEHHOTO COCTOAHMA CTANH, €€ PaCyeTHbIE CONPOTHBIEHHS
(BHe 30HbLI Kpaesoro aspbexra) cnemyer yMHOXHT> Ha KO3bdHuHeHT cornacHo rpabuxy,
noMeleHHOMY Ha puc 3 1.

R,=K, R, G
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O, n O, - COOTBETCTBEHHO MeHbIEE H fonpmee (no 2OCOMOTHOMY 3HA4EHUKO) TINaBHLIE

HANPSKEHHUS, DPaBHbIE I IUIOCKO-HAMPSKEHHOTO COCTOSHHS, MNDPM OTCYTCTBMH MSTHOHLIX
HanpsDKeHuH, OCEBBIM (MEPHIMOBANBHEIM B KONBLEBIM) HAIPKEHHAM
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4. PACHETHbBIE XAPAKTEPUCTUKU MATEPUAIIOB ®YTEPOBKW

41 TlpoexrupoBaHue (yTepOBaHHBIX KOX(YXOB cocyfoB ¥ obonouex Tpybomposonos
NPOK3BOLMTCS C Y4ETOM Mx coBMecTHON paboTsl ¢ dyTeposkoii ( cM pasmen 7 )

4.2 TpeGyemble IR pacueTa XapaKTePHCTHKH (QH3MKO-MEXaHMHECKMX CBOHCTB MaTepuanos
dyrepoBxy ( KNamkM, 3achInki., HabOMKH), TEPMHuECKOE BOSNEHCTBHE KOTOPHIX YYHTHIBAETCS NpH
TIPOEKTHPOBAHHMH CTANLHBIX KOHCTPYKUHH, PHBENEHO B IPUIOKEHHH 1

Npumeydanue: [ns pacwema nevel, pabomarouux Ha Wuxme ¢ NPUMEChI0 YUHKE, yKa3aHHbIe 8
npunoxenuu 1 xapakmepucmuKu mamepuarnos (hymeposKku He NpuMeHUMb!, Mak KaK OHU
usmeHsilomcest nod eosdeldcmeuemM NPOHUKAIOWLUX 6 KNadKy Napos UuHKa
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5. OCHOBHBIE PACHETHbIE MOJNTOXKEHUA

lpunsamele 0603HaveHus
-06beM , 3aHMMaeMblii LIKXTOH BhILIE YPOBHA MPUIOXKEHNUS Harpy3KH,
-none3ublil ob6bem ckuna, pasubli 0,9 ero reomerpuueckoro obbema,

-yCuine B CKHNOBOM TpOCe, BO3HUKAIOIIEE NPH NOObEME CKUIIA,

V.,
V.
G -Macca CKMIIa,
T
I,

-yCuiMe B CKHIIOBOM TPOCE, PasBHBaeMoe ebenKol PH MaKCUMaILHO BO3MOXKHOMN
neperpyske ee 3NEXTPONBHIaTeNL,
x v
s ]: -NIPOEKIIMS HaTSXKEHHUS B KOHYCHOM TPOCE COOTBETCTBEHHO Ha OCH X H Y,

-HaTsDKEHHE B KOHYCHOM TpPOCE, BOZHHKAIOIMEE B MOMEHT OCTaHOBKH NalarIero KoHyca ¢

ma.
LIMXTOM, paBHOE Macce KOHTPIpy3a, YMHOKEHHOMY Ha AMHAMWYECKHH K03(buumeHT,
x ¥ -
7; . T;, -TIPOEKIIMH YCHIIHA B KOKYCHOM TPOCe, pasBuBaeMoe nebenkoi Nnpyu MakCHMaNbHO

BO3MOJKHO#H NEeperpysKke ee 3NEKTPOABHraTels, Ha OCH X H Y, NIpU4eM BEJIHYHHA 7; He
JOJDKHA NPEBBIMAaTh BETHYHHb! HaTSDKEHHT TPOCa, COOTBETCTBYIOIIErO YCHITHIO R, B
IDTaHre ,
x » *
To ) 7; -TIPOEKLMH NEepBOHaYabHOTO HaTsDKEHHA KOHYCHOIO Tpoca 7: =0-1,5 T COOTBETCTBEHHO

Ha FOPHU3OHTANLHYIO ¥ BEPTHKAILHYIO OCH,
. R ,-IaBJIEHHe COOTBETCTBEHHO Ha NEPEMHIOND ¥ 3AHIOK OCH CKHTI,

-YCHIIHE B INTaHre KOHYCa, YpaBHOBEIIHBAIOIIee KOHTPTPY3bl,
-YCHIIHE B IOTAHTe KOHYCa OT MacChi KOHYCA, LIMXTh! ¥ IITAHIH,
-YCUAHE B LITaHre KOHyCa OT MacChl KOHYCa ¥ IITAHTH,

-yCuiIHe B WITaHre KOHYCa, YPaBHOBEIIMBatoIee KOHTPrpy3 6es yueTa HaTsOKeHHs TPOCa,

-

-yCWIHe B ITaHTe KOHyCa, ypaBHOBelIMBaromee OanaHCHp ¢ KOHTprpysoM (C y4eTom

S vIRe vINa - Jia viie s lie v

HaTSDKEHUS TpOCa)
-MaKkCHMaNTbHas Hecylas CriocobHOCTb INTaHTH KOHyCa IIpH ee paboTe Ha cxkaTwHe,

-Macca pbIyara M KOHTprpysa GanaHcupa,

-Macca OONOJHHUTENbHOIO I'Py3a Ha pbIyare,

o

-Macca KOHTpIpY3a,

-Macca priyara banancupa,

o

-CHJla CONTPOTHBJIEHHA, TIPHNIOXKEHNA Ha YPOBHE IOJIOBKH pEJibCa,

T OO0

-rOpH30HTIbHas peakuus ocK HanaHcupos,

S

-HEVPaBHOBEIIEHHAas COCTaBJUIIOLIAs, neﬁcrsyiomax napajnenbHO penbcy,

-MOZIY/Ib YTIPYTOCTH TPOCA B T/M,

h

Ty

3

-naomanb Ce4€HUa Tpoca B M2



OHAHAOCK um. MenbHuKOBa

-BEPTHKaJIbHas peaKums ocu OanaHCHpoB,

—~ o
\o.“;g

-Macca equHMLb] 0ObeMa MaTepuana,

-IMHAMKBYECKMi KO3POULHEHT,

o

-YCKOpEHHe CHITb! TSDKECTH, paBHOE 9,81 m/cex’

0Q:>§

-cTatuyeckas neopMalms TpOCa NOK BO3AEHCTBHEM NOABEINEHHOTO K HEMY KOHTPIpy3a,

U, -nocneynapHas CKOPOCTh KOHTPIpy3a B M/Cex,

X0, " O’ " -ocHoBHOE coueTanue Harpy3ok (cM CHuII "Harpysku 1 BosnelicTeus")

" O; "-ocoboe coyeTaHue Harpy3oK

Xapakmepucmuka Haz2py30K

51 Pacyer KOHCTPYKUMH IIPOM3BOIOHTCA IO NpENENbHBLIM COCTOSHMAM B COOTBETCTBHH C
IeHCTBYIOMMH HOPMaMM IIPOSKTHPOBAHMA CTaNbHBIX KOHCTPYKUHME M  NOTIONHHTEIbHBIMH
TpeOOBaHUAMH, YYMTHIBAIOIOMMH OCODEHHOCTH paboThl COOPYXEHMH KOMILUIeKca Y4HThbIBas
cneuM@UYHOCTL psfla HarpysoK M BO3NEHCTBHH KOMILIEKCa, NPOBOIOMTCS HX KJaCCH(UKALMA
cornacko CHull "Harpysku u BosnedicTaus"

K BpeMEHHBIM INIMTENbHBIM Harpy3kaM OTHOCSTCS MacCa CTauuoHapHOro obopynoBaHus
(Brurouas oObIUHBIE NMMHAMHKYECKHE BO3NEHCTBHA K TOPMOXEHME), MacChl aTMOC(hEpHBIX OCaIOKOB M
OTNOXEHHKH ( NbUTb, KOHIEHCAT H T I ), IaBNeHHe OObIYHOH MHTEHCHBHOCTH OT rasoB, XXHAKOCTEH H
CBIMYYHX MaTepHalioB, BJIHSHHE OSKCIUTYaTallMOHHOH TeMIepaTyphl IIpH HOpManbHOB pabore
COOPYKEHHUA C YHETOM TEMIIEPATYPbl 3aMbIKAHI KOHCTPYKUHMH NIPU MOHTaxe

K KpaTKOBpEMEHHBIM OTHOCSTCS  HEperyispHO BO3HHKAIOIIHE BpEMEHHble Harpy3KH
(NOBLIIEHHOE BO3NEHCTBHE BPEMEHHBIX Harpy3ok Ha paboduuX IUIOIanKaX IPH PEMOHTax,
BO3MOXHOe KPaTKOBPEMEHHOe VBeJWYeHHEe IMHAMHYeCKMX Harpy30oK, BO3HHKAIOLIMX TNpH
HOpManbHOH pabore oOOpynOBaHMA, IMHAMHYECKHE Harpy3Kd, BO3HMKAIOIIWE INpPH IIyCKe
obopynoBaHus ¢ INUTENbHBIM LMKJIOM NEHCTBHA), OTKIOHEHWS B NaBJEHHM CHITYYHX MaTepHaloB,
MHIKOCTeH. ra3oB ¥ T I, BPEMEHHbIC HAarpy3KH, BOSHMKAaIOWIHe IIPH CTPOMTENBCTBE HIM PEMOHTE
COOP\ XKEHHH H NPH MX UCIBITAHHH, HEPEryJIpHble OTKJIOHEHHUS IKCILTyaTallHOHHON TeMNnepaTypsl

K 0coObIM OTHOCATCST HeperynapHO BO3HHKAIOUIME Harpy3KH, MMeIUHe aBapHilHblil XapakTep
M3 BO3HHKAIOLIKE NPH HapyIEHWH PeXMMOB paboThl ( 3acTpeBaHHe M OOpbIB CKHNOB, aBapHiHOE
JHHAaMHBECKOE BO3NEHCTBHE KOHYCOB M 0anaHCHPOB W ApYrHe aBapHH 00OpYINOBaHMA), BPEMEHHblE
CyyaiiHbie Harpy3kH, BOSHMKaOIIME NPH MOHTaXE, HABJICHMS CHIUTYYHX MaTE€pPHaliOB, XHIOKOCTEH H
ra3os, BO3HMKAIOLIME TIPH HapYLIEHMH HOPMalbHOIO DpEXHMa 3SKCIUTyaTauuyu (IpekpalleHue
VRaNeHHs TNbUIM M3 NbUIEYNOBMTENEH, 3HayHTENbHOE OTJIOXEHME KOHAEHCaTa B ra3’onpoBOIax,
3acCOpEHHe BONOOTBOIHMKOB. OOBanbl, B3phbIBb) TEMNEPAaTYpHblE Harpy3KH, BO3HHKAWOLIWE B
pe3s)abTaTe pa3pylueHns GYTEpOBKH, XONOIUIbHUKOB U T I , CEICMMYECKHe Harpy3KkH

Ilpu onpeneneHuy pacyeTHbIX HaNpsDKEHMil CleOyeT YYUTHIBATHL ONHOBPEMEHHO BO3NEHCTBlE
TONBKO 01HOH 0co00# Harpy3kH B ocTanbHOM Npu OnpeneneHHM Harpy3OK M MX COYETaHM# CrenyeT
pvkosoncTsoBaThcst nonoxenusmu CHuII  "Harpyskw wu  BosnefictBus”  Ilpm  pacuere
BO3NyXOHarpeeaTenel M IOPYFHMX COOPYXEHMH, TONBEPKEHHbIX NEPEMEHHOMY BO3NEHCTBHIO
BHYTPEHHETO INABJICHHMS, CNENYET YYMTHIBaTb MPOAONKHMTENbHOCTb 3KCIUTyaTalMhd COOPYXKEHHH M
YaCTOTY H3MEHEHHUS KOJI{4eCTBa UMKJIOB B CYTKM COTJIaCHO 3aAaHHI0 TEXHONOTMYECKOH OpraHM3aluy



Pazden 5 Ocnosnvie pacuemnvie NONONCEHUR 5- 3

52 BenwuMHbl Harpy3ok. BenHuMHbI Harpy30K NMPUHHUMAIOTCS, Kak TNPaBHIIO, [0 TEXHUYECKMM
3aaHUAM TEXHOJNOTM4Yeckux opraHusauuii Hibke NpHBOASTCS HaHHbIE MO OTHENbHBIM BHOaM
Harpysok, KOTopble IPHHHMAKOTCA B MPOEKTUPOBAHHH TIPM OTCYTCTBHH CIIELHANBHbIX YKa3aHUH

a) macca o6OpyNOBaHHMA - COTJNIACHO 3AaNaHMSM TEXHONOTHYECKOH MPOEKTHOH OpraHH3aLMH
(BpeMeHHas IUIHTEIbHAR),

6) HOpMaTHBHbIE HAIPY3KH JUI% [a30BO3XYXONPOBONOB

B rasonpoBoiax TIps3HOrO ra3a Harpyska OT OTJOXKEHHHi NbUIM BHYTPH Tpybonposonos
(YCNOBHO BKIIOYas MacChl HapyHoro obneneHeHus) B IpefieNiax YIJOB HakOHa Tpybomposona k
ropusonty ot 0° 10 20° npuHEMaeTCs no TaGmuue 5 1, 2 npu yrae Hakiosa 40° u Gonee -B pasmepe
10% or MakcHManbHOM HarpyskM BenHuMHa Harpysku IpHM NPOMEXYTOYHBIX 3HAYEHHSX yria
HakxiOHa OOBIMHO NPUHHMAETCS NO HHTEPHOJAUHM B Ciydae BO3MOXHOCTH OTJIOXKEHHS LIHHKHTA
BENIWYMHA Harpy3KH# IIPHHMMAETCS IO COOTBETCTBYIOIMEMY 3a0aHHUI0

Tabmmua 5 1
HaumenosaHne KOHCTPYKUNH 3anonHeHue(KpaTKOBPeMEHHas Ilpumeuanue

Harpyska B % oT mnomany

TIONIEPEYHOTO CEeHeHMs

rasonpoB0o.a)

1 2 3

T opusoHTaNbEBIH [2300TBOX 40 TIpu pacuere cobcTBeHHO
rps3soro rasa (onHa Tpyba) TpyOr! M OHODp NoOA Hee
Iize u Gonee Tpybn!
ans Gonpimedi TpyOb! 40 TIpu pacuere obwmix onop
IUIS OCTANbHBIX TPYD 24 To xe




4 IHAANCK um. MeJIbHUKOBA

Jins rasonmpoBONOB NOJYYMCTOrO rasa Harpy3ka OT BCEX OTJIOXEHHI NPUHMMaeTcs B
NOJNIOBUHHOM pa3Mepe CPaBHMTENBLHO C Harpy3KaMH LNs COOTBETCTBYIOIIMX Ta30NpOBOAOB IPA3HOTO
rasa, Ho ¢ TeM, 4Tobbl 3Ta Harpyska Obuta Obl He MeHee, 4eM ans ra3onpoBOAa YMCTOrO rasa

COOTBETCTBYIOIIEro AuameTpa no Tabuune 5 2

Tabnuua 5 2
Topusonrany 3amonnesue  Ilpumedanue | FopusoHTambs  3anonsenue Tlpumeyanue
HBI (xparkospe HbIH (xpaTkoBpe
rasonpoBOl  MeHHas rasonpoBOl  MeHHas
YHCTOTO rasa Harpyska B YHCTOro rasa  Harpyska B %
(amamerp % ot (anamerp OT INOIIanK
Tpyd B MM) TLIOLanH TPy6 B MM) TIONIEPeYHOTO
TIONepeIHOTro ceueHus
CeveHus rasonpoeoja
rasonposona
1 2 3 1 2 3
1 Omna Tpyba 2200 155 Ilpu pacuere
500 u Menee 70 IIpu pacyere 2400 14 cobcTBeHHO
600 62 cobcreenHo 2600 125 TpYO B
700 55 TpY6 M 2800 12 onop nox
800 46 OInop nox 3000 11 Hee
900 40 Hee 3200 105
1000 35 3500 10
1100 31 Iiee Tpy6e1  Jlna Gombmei IIpu pacuere
1200 28 u bonee TpyShl obmmx onop
1300 25 3anoNHEHHe
1400 23 NIPHHHMAETCS
1500 2] TIO TIpeXbLI
1600 20 IOYHKTY
1800 18 Tabnuuel, ons
2000 17 OCTaNbHbLIX B
TIOIOBHHHOM
pasmepe

B rasompoBonax YMCTOrO rasa Harpyska OT OTJIOXKEHHH KOHHeHcaTa BHYTpH TpvD (ycnoBHO
BKJIIOYas ¥ MacCy Hapy»KHOro obieneHeHHs) B npelenax yIJIoB HakloHa TpPyOonpoBona K roOpH3OHTY
or 0° no 10° npunuMaercs MakcumanbHo# no Tabnuue 5 2, a mpu yrae Haknona 40° u Gonee - B
pasmepe 10% OT MaxcuManbHOW IIDH NPOMEXYTOYHBLIX 3HaYeHMSIX Yrjla HaKJIOHa Harpyska
HCHHCNAETCA IO HHTEPTIONILHH

Tlpy 3TOM Ins OTHENbHbIX NPHNOTHATLIX YYaCTKOB Ia3onpoBOia, M3 KOTOpbIx obecmeueno
CTeKaHMe KOHIEHCAaTa,Harpy3Ky MOXHO NPUHHMMATb B TNOJOBHHHOM pa3Mepe, a IUIS OTHAEIbHBIX
TIOHWXXEHHBIX Y4aCTKOB, B KOTOPble BO3MOXKEH CTOK. Harpy3ka ysenuuusaercs Ha 40%

BenuuuHbl Harpy3ox B Tabnuue 52 NpHBENEHb! MU Ciydas, KOTH3 PacCTOSHHE OT TOYKH,
COOTBETCTBYIOLUEH BepXHEMY YPOBHIO TpvObl. 10 Oauxkaiinero sonoorsona He npesbiaer 100 M u
npu yKIoKe rasonposoaa we < 0 005

Harpyska OT Hap\KHOTO oONeneHeHHs 1N BO3NYXONPOBOLOB IOPSHErO H XOJOIHOIO IVTbs
He YUHTbIBAaeTCA. NS BEHTHJIALIMOHHOrO BO3XYXONpPOBONA €¢ BENMYMHa NPHHMMaeTcs NO pHc 5 ]
(xpaTkOBpeMeHHas)

B civyae yxanKkyW Ha ONHMX ONOpPax HECKOJNBKMX TPYOONPOBONOB PasjIMYHOTO Ha3HauyeHMs,
CYMMapHas Harpy3ka Ha OMOpbl OT HUX NpHHHMMaeTcs s Gonee TAXenoH - MakCHManbHOM, ans
OCTaJIbHbIx - MMHHMAJIbHON



Pazoen 5 Ocnoervie pacuemnvie NOROIICEHUR

B) HopmaTHBHbIE MacCh! MaTEPHANIOB M 3aNOJHEHHH NpUHKUMatoTes 110 Tabnune 5 3

Tabnnua 5 3

]

Marepuans Macca exunuusl ob6bvema
MaTepuana B Kr/m'
1 2
Ac6ecToBbLIfi KapTOH 800-1200
AcbecT pacrymeHHbIH 340
AcbecTOBEDMUKYIHT 300
Beron orneynopsbIi 1600-1900
Hunac 1950
JliHacOBLI NerkoBecC 1200
Kupnuy orseynopHsslit B knamxe
IIaMOTHBIH Kitacca A 2100
[IaMOTHBIH KJacca B 1900
IJaMOT JIerKOBEC 800-1100
MynuTOBbIE MKO-72 2500
BIro-50u 62 2400
TpenebHbli 600-700
MarHe3uTOBbIM 2500-2900
IONOMHTOBBIX 2600-2700
KaonuHOoBbIH Nerkosec 1300
Kaomun 2300
Kepamsur 500-900
Kepamsuroberon 800-1400
KaonuHoBbIE MaTh! 150-300
Koxe 500
Koxcopas menoub 700
Tlopomoxk nonoMUTOBBIIH 550
TIbL7b KONOIIHHKOBAS 2000
Pyna xenesnas
coipas 2500-3500
arnomepar 1600
Tpenenbyas 3achlnKa 500
Topxper macca 1600-1700
UyryH >XHIKHH 7200
B YYIIKaX 6000
IJamoT KONOTHIH 1600
MluxTa B ZOMEHHOM neuu 1100
IMnax DOMEHHbIH XUIKHH 1800-2000
To xe, HaChINbO 1600
CKOTneHUs KOHAEHCATOB B Ia30NPOBONAX 1000
Hanenp Ha rasonposonax 900

r) HopmaTHBHblE HArpy3KH Ha TLIOLIANKK H NECTHHUB! N0 Tabmuue 5 4



6 OHAANCK um. MenbHHKOBA

Tabnuua 5 4

HopMaTuBHble Harpy3KH Ha IUJIOWIANKK ¥ NECTHULLI (BHE MECT HENOCPEACTBEHHOTO
pacnonoxeHns 060pyNOBaHUs

NolNe HopmaTuBHble HArpy3Ky B
nn Koucrpykuuu Kkrc/mM2
BpEMEHHas | KpaTKOBpPEMEH
IUTHTEIIbHAs Has
1 2 3 4
1 Paboune ninomamky AOMEHHBIX neuell ¥ JIMTEHHbIX 1000 3000
IBOPOB, IIOINaaKa B YPOBHE TIONOLIBBI
BO3IyXOHarpesaTeneit
2  Paboune mnomanky (YUCThbIM NON) 3DaHMM 400 1000

KOJIOITHHKOBOTO NMONbeMHUK, BO3LyXOHarpeparenei,
neUIeyaoBHTENEH, paboyas MIOWanKa caMoro
TbLIEYNOBHUTENS, KOJOUIHMKOBAS ILIOIMANKA, IoIanKa
fanaHCHpOB M ILIOINAanKH BO3NyXOHArpesaTenei, Ha
KOTOPbIX BO3MOXHO CIJIaIMPOBaHKME KHPIIHYa IPH

PEMOHTax
3 TlepexonHble IUIOIMANKH H JECTHULIB! 200 300
4  TInowanku nns obcayxusaHus 060pYNOBaHUS H 300 400

el eX0aHble MOCTHKH

1) HopmaTuBHOE BHyTpeHHee H30OBLITOUHOE HNaBJieHHEe INPUHUMAETCS IO TEXHMYECKOMY
330aHHI0 H& MPOSKTHPOBZHME, NpHYEM IUIT HOMEHHOH NedH NaBneHHe MexXIOy OGypMaMH H
KOJIOWIHUKOM NPHHHMAETCS MEHTIOIMMCS 10 NPSIMOIKHHEHHOMY 3aKOHY

PacuerHble naBNeHus TP UCIILITAHMY Ha IUIOTHOCTb PUHUMAIOTCS PaBHBIMH HOPMATHBHOMY,
KpOME NOMEHHOH TeYH ¥ ra3ofpoBONAa IPA3HOTO rasa OT Ne4YH A0 NbUISYJOBHTENA, IV KOTOPBIX
BEJMYMHA NaBNEHUS YCTaHABIHBAETCS O0CODO B 32BHCUMOCTH OT MX KOHCTPYKLMH, a IIPH MCIIbITAHUH
Ha npouHocTs - no Tabmmue 5 3

Tabauua 5 5

PacueTHble BHYTpEHHHE H30bITOYHbIE DaBNieHHs IPK MCIILITAHUHM Ha IIPOYHOCTD

NelNe PacyerHbie BHYTpeHHUE |
nn Koncrpykuuu DaBNEHUS [IDH UCIIBITAHUH
(KpaTkOBpeMeHHas)
1 2 3
] BozmyxonpoBoa XONOKHOro OyThsl B Mpeneiax 125 R

IOMEHHOTO Lexa, BO3NYXOHAarpeBaTellb, BO3TYXOIPOBOL
rops4ero DyThs

IIbineynoBuTENb, Ta3sONpOBOX — I'PSIBHOIO  rasa  3a 125 P
nbeynosuTeNeM (B npenenax IOOMEHHOro  Lexa), 2
ra3onpoBOLd MNONYYHCTOrO MM YHCTOIO Trasa oOT

ra3004HCTKM 1O BBOZA2 B NOIKYIOJbHOE NPOCTPAHCTBO

(B npenenax OMEHHOTO Lexa)

I'asonposon uucTOro rasa (B Inpenenax LOMEHHOTO 125P
nexa) ’

[38)

(V3]

Tlpumeuarnus ] Hopmamuenoe u3buimounoe eMymperHee OQBRENUE NPUNUMREMCR R - 8 8030VUHOM

mpaxme, P - NOO KONOULHUKOM, _P_ - neped ucmoeo 3a08UNCKOIl

2 Tomennas newe u 2a30mpoeod zpA3H020 2330 OM newu OO NbLIEVAOBUMENS MG MPONHOCMb 8HVMPEHHUM
Oaenenuem He ucnuimviggemcs  OnO  3aMensemcs  QUIUNECKUM  KOHMPOAeM  KOYecmea  w6os,
1pPOCEEeNUBAHUEH, VILMPA3EVRKOBLIM MEMOOOM U m O
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5- 7

e) HopMatiBHbIE Harpy3ky OT OTAOXEHHS NbUH - no Tabumue 5 6 u 5 7, npu 3TOM Harpyska
OT NblnK Ha peSpHCTHIE HAacTMN He yuMThiBaeTcs Harpyska oT nbUIM Ha HapyXHOI NOBEPXHOCTH
Tpy6onpoBoaoB, pacnoNOXeHHLIX B paguyce 100 M BOKpYr NOMEHHOH Nedu, HCHUCIAETCs, MCXOaA U3
YIJl2 €CTECTBEHHOro OTKOCa MbLMH, PaBHOro 35°, Ho e Gonee 50 kro/m® (CpenHss) M TOIBLKO Kak
KpaTkoBpeMenHas wi ocobas Jlns Hawnomupxx (6onee 25°) noepxHOCTEH Harpyska npHHMUMAETCA
N0 MHTEPTOJSLUHK, CYKTAs, YTO NPH yIriie HaKIoHa 45% FOPHM30HTY, HArpy3Ka OT IbUIH paBHa HYJIO

Tabauua 5 6

Hopma'mnuue Harpy3ku oT OTJIO’KEHUH NbUIH Ha BHEWHKE CIUIOLIHbIE NOKPBLITHS (ﬂpl‘l yraax

HaKJIOH3 K rOpH30HTY 0T 0

10 25%)

HopmaTHBHEIE HATPY3KH B Kre/M s

NeNe
nn Koncrpykuun PacyeTHbIX COYETaHuUi]
BpEeMEeHHas KpaTKOBPEMeHHas
JUIMTeNbHAsA
1 2 3 4
1 Konowmsnkosas rwomanka - 500
2 TIpoume nuomanKy KONOLIHKUKA - 200
3 Boe mOKpLITHA ¥ IWIOINAOKH B panmyce 100 M or - 50

JOMEHHOH neyn

HopmaTuBHble HArpY3KU OT OTJIOXEHHMH MbLTY B ITBUIEYNOBHTEIIX

Tabnuua 5 7

HopmartusHele Harpysku B % 3alONHEHHS [THLILIO

NeNe obbema, TOKA3aHHOI'O Ha PHC 5 2 1N pacueTHbX
nn Koncrpykumu coueTaHui
BpEMEHHas KpaTKOBpe ocobas
IUTHTeJIbHAs MEHHas
1 IepsyyHbIii NbLICYIOBUTEND 50 75 100
2 BTOpHMHBI NbLIEYIOBHUTEIND 25 38 50
HopMaTHBHbIe TEMIIEpaTVPb! METAIUIA OIIPOBOAOB M 060I0YEK Tabmmua S §
HopmaTusHble TeMnEpaTyphl MeTaNNa 1S
NeNe COueTaHHs Harpy3ok B °C
nn KoHcrpykuun
BpEMEHHas KpaTKOBpe ocobas
IUTMTeNbHas MeHHas
1 HomeHHasn neyp* 100 120 150
2 BosmyxoHarpesatenu * 100 120 150
3 Bo03myXonmpoBON rOpSYero XyThs * 140 180 200
4 IIeeynoBuTENH 80 100 120
5 Tasomposon rpsA3HOro rasa oo 80 120 150
TbUIEYNOBHUTENLR, QyTEepOBaHHbIH
6  To e, 32 NbLIEYIOBKTENAMM 50 75 100
byTepoBaHHbI#
7 To xe, He GyTepoBaHHbIH 200 250 300
8  T'a30mpoBOmBI YHCTOTO M NOJYHHCTOIO B 3aBHCHMOCTH OT KJIMMAaTHYECKHX yCIOBHI
rasa, He GyTepOBaHHbIE
9  Bo3myxonpoBoxm XONOJHOTO TyTbH, HE 140 170 200

(byTepoBaHHbIH




8 IMHAHANCK um. MenbuukoBa

u) Berposas Harpyska - cornacio CHuIl Ilpu pacuere OTAENbHBIX COOPYXEHHH, HMEIOLIMX
Malible TONepeuHble pa3sMepbl O CPaBHEHHIO € BBICOTOH, IUIS KOTOPBIX BETPOBas HArpy3ka MMeeT
peluarownee 3Hagerue (kapkac audTa, ¢Be4H U T.X ) , nomydennas no CHull Benutura OKpPECTHOro
Hanopa BeTPa UL COOPYXeHHIi ¢ nepuonom konebanuit > 0 25 cek noymkHa ONpenensThes ¢ y4eTOM
DNHMHAMMYECKOT0 BO3NEHCTBUA MyJIbCALIME CKOPOCTHOTO Hanopa, Bbl3bIBaeMO NOpLIBaMH BETpa

k) HopMmarusHble Harpysk# oT WuxTsi - 1o Tabnuue 5 9

Tabnuua 5 9
HopmarusHble Harpy3ky OT HIMXThl Ha KOJIOHHB! FOpH2 * ¥ OpyrHUe KOHCTPYKLIHH, H
HENOCPEACTBEHHO BOCTIPHHHMAIOILIHE 3Ty HAaIrPy3KY

NeNe CoueraHune Harpysok HopmaTuBHbIe HArpy3KH
nn
1 Tlpu sopManbHO¥# paboTe - BpeMeHHas AnUTEIbHAS 05y vV
2 Tlpu 3aBHCaHMM - KPaTKOBPEMEHHas ¥ vV
3 Ilpw ocanke - ocofas y K V=2yV

Ko=2 - nuHaMuyecku# ko3dduLueHT no Tabmuue 5 10

* B camoHecymnx 6e3MOpaTODHBIX Nedax Harpyska OT IDMXThI Ha KOJOHHbl I'OPHa He
YYHTHIBAETCA

5 3 Harpyska OT CKHIa Ha HaKJOEHBbIH MOCT OIpenesiercs FeOMETPHYECKHM PasJIOKEHHEM
PaBHOZIEHCTBYIOMWEH CIUTE! TSDKECTH, NeHCTBYIOMEeH Ha CKHIL, IO HaNpaBJeHHIO TAroBOro Tpoca (
BIOJb PesTbC NPK oOpEIBE UM 3aCTPEBaHHHM ) M HAaTIPaBJIEHUIO HOPMABHOMY K PENbCY HIIH BepxHeil
HamnpassIomei ,
1y coueTaxns Harpysok "O" (nozbem rpyxeHoro ckuna )

G+O.7~7-Vk=T+Pk1+Pk2 1)
[

Ins codeTaHMs Harpysok "O*" (noxbem neperpyXeHHOro cKuna )

G+7-Vk=Pk1+Pk2+H : 2)
C

Ins coyeTaHHs Harpy3ok "Oc" ( 3acTpeBaHMe CKHIIa IIPH NOIbEME )

G+}"Vck=Pk1+Pk2+H : (53)

HNK O6pEIB NEPErpyKEHHOTO CKHMa

G+y~Vk=f’k1+?k2+E , (54)
(o

Kpome Toro mis Kaxnoro COYeTaHUs Harpy30K YUHTHIBAaeTCS Harpyska OT ONMYCKaIOLIErocs
NIOPOXKHETO CKHUIIa

G=T+Pkl+Pk2 | 5 5)

B dopmynax (51 - 5 5) yeunus obo3HadeHs! B BEKTOPHON hopme

5 4 Harpyska ot Sanascupos OnopHas peakuns OanaHCHPOB paBHas paBHOAENCTBYIOWEH
BECOB 0anaHCHpOB, WTAKIH, KOHYCa, IIMXTh! Ha KOHYCE H HATAXKEHUIO TPOCOB

a) [Ipu cBobonHoM omyckanuu koHycoB ( puc 5 3a)

1N codeTaHus Harpysok "O" u "O*"

Konyc 3akpbiT



Paszden 5 Ocnosnvie pacyemnvie nonoxceHus 5- 9

R=P+0 +T”, H_=T%
s=hre I By ¢
KOHYC NOJY3aKpbIT ( Ha4aJlo OTKPLIBaKHS )
=P ¥, H_=T%
Rs=H+ QO+ H5=T, 7
KOHYC OTKpBIT
= ¥, H_=T%
Rs=B+Cy* T Hs=Tp o

1ns coyeTaHMs Harpysok "Oc"
JIMKBHIALKA CHabMHB! TPOCE, TIOCHE OTCTaBaHHsA KOHYCa OT paboTh! nebenxu

—p. y . 7y
1’35—192 K0+Qa’+Tmax’ H5—Tmax (59)

3nech Ka - IMHaMHYeCKHE K03 OUIHEHT, YYHTHIBAIOMIMH BO3AEHCTBHE NanatoIlero KOHyca ¢

IIMXTOH ¥ onmpexnensemslii no popmyne (5 16)
6) Tlpu npHHynUTEILHOM ONYCKaHWH XOHYCOB ( puc 5 36)
JiNA coYeTaHus Harpysok "O" u "O*"

KOHYC 3aKpBIT
14
R =0+P +T77 H =T% 510
) 2 1 0 5 o ¢19
KOHYC NOJTY3aKpbIT (Ha49ao OTKPbIBAHMA )
R =0+P +TY, H =T* 511
s=OTE T He=T .
KOHYC OTKDBIT
R =0+P +Ty, H =Tx, (512
s 0BT He=T )
LIS coYeTaHus Harpysok "Oc"
KOHYC 3aCTpsii
R =0+P +T*, ~H =T7*, 513
s <" 5 h G
JHKBMIALMs CNaOMHLI TPOCA IOCHE OTCTAaBaHMA KOHYca OT paboTh neSenku Npy yhape KOHyca O
yamy
R =0-K +P -K, H =0, 514
s 2T Ny s ¢ 19

rne K , - kosbbuuwent, yuuTHBAOWHKIA IHHAMKIYECKOE Bo3nelicTBre Nanenus Hanancupa ¢
KOHTPIPY30M, onpexnensemsblii no popmyne (5 18)

OnopHble KOBCTPYKIIMH, BOCTIPHHHMAIOIIHE YCIIHS OT HaNpaBisAIOLIEro YCTpoHcTsa (Y3bl
3aKpEIUIeHN LWTaHry ),pPaCCYNTHIBAIOTCS Ha NefiCTBYIOmyIo B 0O0M HanpaBieHHH B ILIOCKOCTH
HarnpaBJsIOIero yCTpoHCTBa CHITy, PaBHYIO 4% OT YCHJIMA B LUTAHTE
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Tx; Tmax
Oy
. /Hi
Rs

0)

x | \Tr;To:Tk
777

—_ 2 =
R; JPO BBE P,

4

Puc.5.3



Pazden 5 Ocrosuvie pacvemnvie nonodxcenun 5- 11

5 5 Pacder komnpa HOMEHHOH neuu Jlunamuueckoe BO3AEHCTBHE MajeHNs KOHyCa MMM
KOHTprpysa OGanancupoB Bcnencreue o00pasoBanus cnabuHbI KOHYCOB TPOCOB, BbI3BaHHOM
HECHHXPOHHO# paboTOH MEXaHM3MOB, YYHTEIBAETCH TOJILKO Ha KOHCTPYKLHMIO KOJIOUIHHKOBOrO KONpa
,BKJIOYas ONOPHBIA y3en M MPOM3BOmMTC no cnocoby, paspaboTaHHOMY B HHCTHTyTe
"ITHMMnpoekTCTANbKOHCTPYKIMA". MeTomiKa pac4eTroB He Y4YMTHIBAaeT 4MOPTH3aTOPOB, NpH
YCT2HOBKE KOTOPBIX pacyeTHble POpMYJIsl DODKHBI ObITh M3MeHeHbl IIpy OTIpeneNneHHH HanpakeHuH
B KONOHHAX paMbl KOMpa OT IOMHaMH4eCKOH Harpysku Ko3pGdHLMeHTH! NPORONbHOro M3ruba
BHELIEHTPEHHO CXXaThIX 3JIEMEHTOB He YUHTHIBAIOTCA

a) Harpyska Ha konep nps cBoS0IHOM OITyCkaHHU KOHYCOB PacyeTHOe yCHiMe Ha OCb
Ganancupa Sonbinoro koHyca (puc 5.4a) onpenensercs no Gopmynam

_(1.8\(o. . “0 K s
R5—(l+a)(Qk Ky+0,) H =0 K sina 515)

Q- yron Mexny HampaBlieHHEM TPOCA M BEPTHUKANBIO B rpanycax,
d - mnedo KoHycaB M,

b - mrewo KOHTPIpy3a B M,
C - mievo y LeRTpa TKeCTH 6anaHCHpOB B M ,

rne

K0=1+ 1+:g——b—-—, (516)

Q!
= = BM(l-nopuc54a)

e Iem™E _F

mp  mp
gt

v, =—=4.p |

b ﬁ+é a
a

a® P +b%.0 +Jg
npu ﬂ'—‘ 2 d O = 2g h ,
a-b-Qk a n 0

3mecy & - yckOpeHMe CHIbI TAXECTH NPH HecBOOONHOM Naneruy pasHoe & * &, Te

& - k03Q(ULUEHT 3aMEINEHUs] CHCTEMbI, PaBHbII
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Pazoen 5 Ocrnosnvie pacuemubvie NONOIHCEHUA 5- 13

2.p_abO -agc
a Pzade ach

2 2
a P2+b Qd-l-Jg

&=

J - Moment MHEpUHH Macchl pbldara HalaBcHpa OTHOCHTENLHO OCH €r0 BpallleHHs B
™ cex’, NOACYHTEIBaEMbIH IIPHOMIDKEHHO Kak s Bpyca NOCTOSHHOTO CEeYeHHMs ,

k - BBICOTa 3aMCIJICHHOIO NancHHus , ONpelic/iaeMas B 3aBUCHMOCTH OT CKOPOCTH

o
cpabaTeIBaHHA BBIKIIOYaTENs CNabuHb TpOCa B M ( IPH OTCYTCTBHHM CIELMANBHOTO

3anauus cnabuxa Tpoca o6bIMHO NpHHUMaeTcs pasHOR 0.5 M )

6) Harpyska Ha konep NpH NPHHYIHTEILHOM OIyCKaHWH KOHycoB IlaneHue ocTaHaBIHBAaeTCs
npu yaape xoHyca o qawry ( puc 5 46 ) Pacyernoe ycunue Ha ocs 6anancupa 60Jp100r0 KOHyca

PaBHO
(b +a)
R =K,- -Q,, H,=0, (517)
a
2h €
rne K =1+ 1+Zf (5 18)
3mecy & KO3(DOHUIIHEHT 3aMeLNCHHS CHCTEMB], PaBHbIH
2
,_b0-abP
b’-Q +a P
h - sbicoTa 3amennesus nanexus KOHTPIPY3a B M, OTIPENENSEMas PACCTOSHUEM MEXIY

b
KOHYCOM H wallel B MOMEHT OCTaBOBKH KOHYyCa IIpH 3aKpy4HBaHHH ( €ClTH

OTCYTCTBYET ClelHalbHOe 3aHaHue, O6bIMHO MpUHUMaeTCst paBHOH 0 12 M ),

Z fm - CyMMapHO€ CTaTHYecKkOe BEPTHKAIbHOE nepeMeLleHHe KOHTPrpysa ( noxn AeicTBrEeM
coBcTBeHHOro Beca) 3a cyer AeGopMauMy WTAKIH W ONOPHBIX KOHCTPyKUKit ( Ganok
) Konpa B M

PacuyemHbie koagpuyueHmsl

5 6 KoabdHUHEHTh! IHHAMHYHOCTH 3HayeHUs IMHAMHU4ecKoro KoaGHuUMeHTa 11
Pa3fIMYHBLIX KOHCTPYKLMHA JOMEHHON neyy W BUIOB HarpyskH npuseneHs! B Tabmune 5 10



14 OHHHAICK um. MenbHHKOBA
Ko3hDHUNEHTH! AMHAMUYHOCTH Tabnuua 5 10
NeNe Bun Harpysxu Coueranue | 3Hauenue KoHcTpykumH, Ha KOTOpblE
Harpysok pacnpocTpaHsaeTcs
k03¢ duLHEHT
1 2 3 4 5

1 Bo3szeficTBHe IIMXTH! IPH OCAAKaX Oc 2 KonoxHb! ropra u xoxyxa nedu
(\MHTBIBAETCA MAcCca TOJMLKO (cMm mpuMeuanue x Tabmuue 5 9)
LIMXThI. PaCTONOKEHHOH BhIIOE
VPOBHS PaccMaTpHBaeMoR
KOHCTPYKLHHK)

2 Boaneficreue mniThl npu 0 18 banxn. nonnepxuBaromne
pasrpy3Ke B CKHIN HIIM K3 CKHINa omnyckaHHe xenoba H MPHEMHYVIO
(YIHTBIB2ETCH Macca LOMXTH B BOPOHKY, 2 TaIOKe Iy TH CKHIA
obbeMe CkHna)

3 HevpasHosemenHas gacTh Macchl IonbanaucupHele Gamnku
KOHTPrpYy3a KOHYCHBIX (HEeTOCPEICTBEHHO HECYUIHE
Hanancupor Harpy3KH)

a) B MOMEHT 3aKphIBAHHI 0] 2
KOHVC2
6) mpu mHKBHAAUME CnabHEHL! Oc Onpenenserc  KOHCTpYKIMH KONOMHEHKOBOrO
KOHVCHBIX TPOCOB 5 pacueToM  ycTpoiicTa (noxbanascHpHbEe
(cormacHo  Bamkm. pamsl B CBI3M
dopmynam  Kompa).Oanky HeCviOHE KOHVCHBIE
516.518)  nebenku WM MHEBMATHYECKHE
HUHTHEIPH | APVTHE
KOHCTPVKLUHH. BOCIIPHHHMAIOLIIHE
Harpy3Ky. a TakoKe TPOCHL.
HCIHTHIBAIOMHE 3TH VCHIIHS

4 Veunue B Tpoce KOHYCHBIX IDKHBOB
(KpOME CTVHas THKBUAALMH
cnabuHb! ~CM  BLIIDE)

a) TIpH [IPHHY JUTETBHOM 0 11 TontmkusHke 6amky
ONYCKaHHKE KOHyCa

6) npH cBOOOXHOM ONYCKAaHHM 6] 15 To xe
KOHVCa

5 Harpy3ka or nebenxs ans 0 11 Basnku, HENOCPEACTBEKHO
MaHEBDHPOBaHHS KOHycam# (KpoMe HECYIIMe Harpy3Ky oT nebenxu
cryv4as JIMKBHIAHH ClabHHbI - cM
BbILIE)

6 Harpy3ka oT UHIMHIPOB 11 0O 15 To e, OT IUIHHAPOB
M2HEBPHPOBaHHA KOHYCaMH (KpoMe
Cnyyas IMKBHIAUMH cnabMHbl - cM
Bbie)

7 Harpyaka ot ckunosoii nebeaxu o 11 To xe. or nedeaxu

8 Harpy3ka ot anexTpyueckin 0.0* 11
KPaHOB H NOABHKHOTO COCTaBa (B
TOM YHCJIE OT CKHIIOB). KDOME
TENEXKKH MOHTRHOH Danky

9 Harpvaka o1 ra3oBbx ropenok 0.0* 11 To ke

5 7 KoapdHuneHTbl HANEKHOCTH N0 Harpyske 3HaueHUs KO3QPULUMEHTOB LA PA3NHHHbBIA

BMIOB Harpy3ku aeb! B Tabnuue 5 11




Pazden 5 Ocnosnvie pacvemnbvie nonoscenus

5- 15

KoappuunesTh HanexxHOCTH 110 Harpyske 11

Tabauua 511

NeNe Bun Harpysku 3Hauenus
nn

1 IlocTosiHHble Harpy3kH (KpoOMe MacChl TEPMOM3OJSLMOHHBIX TLUIHT H 11
3aChINOK

2  TlocTOsHHbIE HArPY3KH OT MacChl TEPMOM3OIAUMOHHBIX [UTHT M 3aCHINOK 12

3 TlocTosHHBIE HArPY3KK IIPH pacydeTe aHKEPOB M APYTHX 3J1EMEHTOB, Tie 09
NOCTOsIHHAs Harpy3ka YMeHbIIaeT CHIOBOE BO3AEHCTRHe

4  JlaBneHHe ¥ Macca CbITyYHMX MaTepHaJIOB (B TOM Y4Che M TbUIK Ha 12
NOKPHITHAX)

5  BHyTpeHHee naBleHMe ra3os (BKIOYas BaKyyM), KpOMe CIydaes 115
HCIIBITAHHA Ha IPOYHOCTD

6  To xe NpH MCTILITAHHH Ha NPOYHOCTb 10

7  Harpyska or Macch! 060pyOBaHMs M HArDY3KH Ha ILUIOMIaNKax 12

8  Harpysxu, BO3HMKaIOIIME B pe3yibTaTe paboTh obopynosanms (yeunus s 12
Tpocax nebenku M T 1 )

9 TumpocraTyieckoe KaBNEHHE 11

10 Harpyzka OT NOIBHXHOIO COCTaBa 12

11  Berposble Harpysku cornacuo CHull

12 Harpysks or cHera coraacso CHull

13 Harpyzku B Tpybax OT OTJOXEHHH NbUIM, KOHOEHCaTa ¥ T.1 11

14  TemmnepaTypHbIit pacnop KIaOKy H XONOIMILHHKOB *

15  BoszneficTBHe TeMNEPaTyYpHOrO pacCIIMPEHH METAIOKOHCTPYKUMiA 12

16  Harpyska Ha KOJOHHbI TOPHa (Y4EeT HEPaBHOMEPHOCTH paclpene/ieHus 11

HarpysKH MexIy KOJIOHHaMH)

Pa3JIHYHbIX 31IEMEHTOB KOHCTPYKIUMH NOMEKHOM eyl npuBeneHs! B Tabmune 5 12

* Cm Hmxe pacuer QyTepoBaHHBIX KOHCTPYKUMIA, pasnen 7

58 Kosboduumestnl ycnosus paboTst 3Hauenus kodbduuuentos ycnosuéi paborthl nns

KoabduunerTs! yenosus pabots: M1 Tabnuua 5 12

Nern | DJeMeHTH! KOHCTPYKIHi |

3HaueHus

1

JL1a KOXyx0B ZOMEHHBIX neueli, BO3MyXOHarpesarTenei,
IbLIEYNOBHTENEH, a Tarke TpyOonpoBonos
2) NpH pacyeTe Ha OPOYHOCTh

€ Y4ETOM KOHLEHTPALMH MECTHBIX YIPYrHX HaNpsKeHK

B 30Hax KpaeBoro 3(pdeKTa u JOKaIbHBIX Harpy30K 125(1 0)
6e3 KOHUEHTPaUMH MECTHBIX YTIPYTHX HaNpsKeHUH 0 85(0 75)
6) npu pacyeTe Ha YCTOHYHMBOCTb 065
Jlns KONOHH, ONop M paM 10
I cxaThIX 3neMeHTOR (epM HaKInOHHOIO MOCTa 09
IUISl 3NEMEHTOB, PaCCYUTAHHbIX Ha aBapHIHbIE HATPY3KK
a) ynap 60ab1IOro KOHyCa NPH €ro OTCTaBaHMH OT paboTbl 10
nebenxu
6) npenenbHOE 3aNONHEHHE MbLIEYNOBHTENS TIBUILIO 10
Jins NNOCKHX aHKEPOB BO3MyXOHArpepateneh 09
Jlns npoyYHX 31EMEHTOB KOHCTPYKLM# Tlo neficTyrounns

HOPMaM IPOEKTHPOBAHHA
CTAILHLD. KOHCTPVKUM#H

Ipumesanue B ckobxax vkasaHe! k03QOHUMERTE AN KOAYAOB BO3AYAOHAIPEBATENEH
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5.9 Ilpenensbie aepopmaumn (mporubur). Bemuunna nporu6os ,kak mpaBuio,
NONCYMTHIBAETCA OT COYETaHMA Harpy3ok "O*", xpome cTpok 1 ¥ 3 Tabnuumt 5.13, 11 KOTOPBIX
nporu6 NOACYMTEIBAETCA OT COYETaHMA Harpy3ok "O*", mpudem B 1 1 ang konconM nporud
Onpenensercs B TOUKe kpaiiHero NON0KEHHA MOHTXHON Tenexxk# IIporn6s! onpenensnores ot
HOPMaTHBHO#H Harpysky 6e3 ko3¢ puIMenTa THHAMUIHOCTH

Tabnuna 5 13
Tpenensusle nedopmalmy (Mporubsl) OT BpeMEHHbIX HOPMAaTHBHBIX Harpy3ok

Ne Benwuuusa nporuba B
nn OneMeHTbl KOHCTPYKUHH IONsX TIPOJIETa MWK
YEBOESHHOTO BbLIET2
KOHCOJIH
] 2 3
1 Banku MOHTaXHOH TENEXKKH KOJOUIHHKa
2) HecaMOXOIHas 1/500
6) camoxoHas 1/750
2 TnaBHele 6anxu wiK dbepMbl HAKIOHHOTO MOCTa CKHIIOBOTO 1/800
NOOBbEMHHUKA
3 Kapxkac nura 1/400

4 HCpCXOJIHb]e TUIOIMAOKH M JIECTHHIBI, MOCTHKH IIOL
CAHTCXHHYECCKHE H BHe@KaﬁeﬂbHHC TPAacchl




Pasden 6 Pacvem cmanvrbix KOKCMpYKyuil 6-

Q
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> Qlyuw o
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6v X REE

=

SAELD

6. PACYET CTAJIbHbLIX KOHCTPYKUWHA

lpunamsle 0603HavYeHUsI

- HOpMaIbHbIE€ HANIPSDKEHMS COOTBETCTBEHHO MEPHIKOHANIbHbIE H KOJIbLIEBbIE,

y HOpManbHbIE HATIPSYKCHNUA 110 ABYM B3aMMHO NEPINIEHIUKYIADHBLIM

HaINpaBJlICHUAM ,

'

TpEnen TeKYHeCTH ,

- HOPMaJIbHbIE€ HANPAKEHHS, COOTBETCTBYIOIINE KPDUTHYIECKOMY COCTOSTHHIO |,

- KaCaTeJbHbIC HalPsDKEHHS |,

- KacCaTeJIbHbIE€ HATIPAXKCHHS, COOTBETCTBYIOLIME KDUTHIECKOMY COCTOAHHIO ,

- PacCHyeTHOE COTIDOTHBJICHHE PAaCTAKEHHIO M COKATHIO , NDHHHUMAEMbIEC B COOTBETCTBHH C

ykazaHuamMe CHull,
- pac4eTHOE NaBJieHUEe Ha €NMHHITY IOBEPXHOCTH ODO0NOUKH ,

- KDHTHYECKOC NaBJICHHE Ha €OIUHHUIY NOBEPXHOCTH obonouky )

- IIPOEKUHS Ha OCh 060JI09KY [OJHOTO PacyeTHOrO NaBJCHUSA XXHMIOKOCTH , ra3a WiH

CRHIITyqero MaTepHala Ha HacTb 000IouKH abc (cm.puc6.2),
- HOpPMaJIbHAS NPONONbHas CHJa ( MEpUIOHAJIbHAS ) ,

- KONbLEBAS HOpPMalbHas CHJa ,
- KpyTAIu# MOMEHT ,

- uarubaromuii MOMEHT ,

- NpPONOJbHBIN M3rHbaromuii MOMEHT, NeACTBYIOWHI BOML obpasyromei obonoyuxu
BpameHus ( MepenHaiIbHbI ) ,

- KOJIbLIEBOH M3THAIOIIMH MOMEHT, NeHCTBYIOLHI B KOJbLEBOM (OKPYXKHOM )
HanpaBJeHUH ,

- mnMHa ofpasyromeil KOHYCa , OTCYMTHIBAEMON OT BEPIIHHBI KOHYCA ,

- HE3aBHCHMas OCeBas CHna ,

- pacdeTHbIA CKOPOCTHOH Hanop Berpa 6e3 aspomusaMuyeckoro koapouureHTa

(npunnMaercs no CHull ),
- Harpyska Ha 1 mor M KOHCTDYKLHMH ,

- k030dHUNEHT ycnoBus paboTh! ,
- TOJIMIMHA CTEHKXH ODONOUKH ,

- xodppuunent ITyaccona ,

- InHHa nponeTa obonouky ,



2 ITHAHUINCK um. MenbHHKOBa

1., 7, - pamMychbt KpMBH3HBI B ITIaBHbIX HANIPABNEHHMSIX H CPENMEHON NOBEPXHOCTH 06ONOUKH
(ans uunuHapryeckol obonouku ¥, = o0, F'=F, nna chepuueckoit 060n04KH
F,=I,=F, nna xonuyeckoi obonoukn ¥, = 57, = 0 cm puc62),

- pamuyc xonbueBoro pedpa ( WTaHroyTa ) ,

- MOMEHT HHepuuH pebpa ,

- PacCTOAHHE MEXIY KObLEBbIMHU pebpaMi ,

- IIOLIaNb TONEPEYHOr0O CedeHHs KONbLEBOTo pedpa 06onouKH ,

- K03 }HUHEHT JMHEHHOro PacIIHpEHH ,
- BEC eNMHHUL! 06beMa MaTepHana ,

- TeMneparypa Ha BRYTpeHHell I0BEPXHOCTH OBONOUKH ,

- TEMNEepaTypa Ha Hapy>XHOH NOoBepXHOCTH 0DoN0UKH ,

SN RQ g

AT = I; - :Z: - TEMIEPaTYPHBIi Nepenan no TommnuHe 060N0uKy ,

h+7,
]:) = ——— - cpenHss TeMNepaTypa CTeHKH 0D0JOUKH ,

]: - Temneparypa koasuesoro pebpa ,

P - palMyc 3NEMEHTAPHOM INOIANKY, B OKPECHOCTH TOUKH NPHIOKEHUS COCPEHNOTOUEHHOH
cute! ( Kak NPaBHIIO ,IIDHHMMAETCS MOJIOBHHA IIMPHHE! JI€MEHTa, IIEpelatoInero yCHine
Ha 060n0YKy ) ,

6e3pa3sMepHbIH apaMeTp ,

3

- KOS@)QJHHHEHT )""IHTbIBa}OHIKﬂ BIMAHNE IUIOCKO-HAIIPSXKEHHOIO COCTOSHUSA |,

- BBICOTa IOsCa chpepudeckofl BCTABKHY ,
_ _E83
= ﬂ]——;)- - IIHHAPHYECKas XEeCTKOCTD ,

[
D
(9 - yrosa nosopoTa,
w - paIualbHOE NepeMELIEHHE ,
d
E

- IOMaMeTp OTBEPCTHS ,
- MOZIyJNb YNPYTOCTH ,

NpoyHocme nucmosbix KOHCMpPyYKYul 6e3 yyema MecmHbIx eo3felcmeul

6 1 Ilposepka mpoyHOCTH 000N0YEK BPAILEHHS
Joi~0,-0 +0 +3-72 <m-R, 61)

TPH 3TOM IOMXHb! cobmonatscs yenosus O | <mR, g, <mR
Ecnu 3anava ocecuMMeTpHHHAs, TO o, =0, <mR- Km, o =0, <mR- Km

1 aMecto (6 1) uveem /0. — T <0, + 0 <mR (62)




Paszden 6 Pacvem cmanvrvrx Koncmpyxyui 6- 3

3HayeHue K,_ OMNpenenseTcs B COOTBETCTBHH C 1 3 1

6 2 Hanpsxenne B TOHKOCTEHHBIX OE3MOMEHTHLIX 060MNOUKAX BpalleHMs, HAXOMALIMXCA NOA
NaBJIeHMEM KHUIKOCTH , I'a3a MM ChIMyuero Marepuana { puc 6 2 )

c, o, P 0

g2 o =—

- vy T »

rn rn 0 27r-6-cosf

63 HampsxeHHs M IpOBEPKAa IPOYHOCTH B 3aMKHYTBIX TOHKOCTEHHBIX OB0NOUKaX
BpaLIeHH!s, HAXONAIUMXCS TION BHYTPEHHUM PABHOMEPHBIM JaBNEeHHEM

Kpyrosas ummuHRpHyeckas obonoyxa

P-r

a=ﬁ_<_m-R-K, o 7<mRK (63)

] m 2

Kpyrosas konudeckas obonouxa (puc 6 1)
¥ P-r
o, =————<mRK  o,=———<mRK, (64)
26 -cos ﬂ o-cosf

Cdepuueckan obonotka

P-r
o, =0,=——<mR, (65)
20
Toposas obonodka
P r P-r
o 1+ Lo <SmRK, o,=—<mRK (6 6)

25 r ) )

DMnTHYecKas UWIMHApHYecKas o60I0uKa

o, = P’,’:":“ <mRK_ 67)
Y A MCH:L:a.ﬂ ¥ 6oJbInas MONYOCH 3MIHNCa NONEPEHOro CeYeHHUs
]:..3.. PLZ SZSmRK (68"
8 &1 ”
. 2
o =_§'M‘535H1RKM 68"

Cootrowenne (6 8') mosmyueHo Ins KOHua Manoil nomyoc 3nunca, a (6 8") - mns koHua
Sonbuodi nomyocu
. r:
g=1-—= (2)

max
64 MaxcumanbHble MEPUIMANBHBIE HaNpsHKEHMS B CEPERHHE TIPONETa 3aMKHYTOH
LUMTHHAPHYECKOH 060I0UKH C )KECTKHMH ONIOPHBIMH KOJbLUAMH IPH BO3NEHCTBHE BETPOBOIO HANopa,
NOCTOAHHOrO 1o WinHe, cornacio CHull
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4q,- L b b

o,=-—"—033+ : + 2
S-rem 02275+ 0.0308 0.493

(69)

01+ ——
h
re
roe W= ﬂ s b,, b3 NpHHKMaroTCs no Tabauue 6 1
Tabnuua 6 1
Ji / r b b Ipumeyanue
} 2 3
1 2 3 4
30 1,4 0,5 3a [ npuHMMaeTCs ANHHA BCEro
COOpYXeHHs, Ha KOTOpOe NeHCTByeT
14 1,25 0,4 BETpOBOH Hanop ( IpH OXHONpOJET-
HOM COOpyxeHuH ;= L)
2 1,0 0,4

6 5 MepunuoHaNbHblE HANpsKeHUs B LIANMHOPHYECKOH OBONOYKE C XECTKHUMH ONODHBIMH
KOJMbLaMH (CM pHC 64), YaCTHHHO 3aTMOJHEHHON XMIOKOCTHK (KOHNEHCATOM), ONpelessercs Mo

dopmynam

o =0,+30, (610),

(L-x
rne O, = %—H - COS ,8 (a) - HOpMaJbHbIE HanpsDKeHHs, KaK B IPOCTOM

baike,

$ 8-y-L + n-o,
o' — . - - - .
I O L R
7t + -
127
HOPMAJIbHbIE HATIPSKEHHS, BOSHUKAIOLIME B pe3ynbTaTe nehpopMauuy KOHTypa 060104KH
(n=2.3,4 n)

sin ”;C -cosn-fB (b)-

o - sin(n+l)~a+ sin(z~1)-o _sina n-cosa
n- 2-(n+1) 2-(n-1) n

(611)

Ons nonyyeHus MaKCHMaIbHbIX 3HaueHH HEOBXOIMMO IPHHUMATS ﬂ = 0, x=L/2. B

. X
3TOM ciydae COSIB =1.0; SlI’l—L— =10
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66 MepuaHORaIbHbIE HATIPSKEHHA B LAJHHADHYECKOH KpyroBoi OBOJOHYKE C >KECTKMMH

OnopHbIMK pebpaMy, YCHNEHHON B CPeJHEM CEYEHHHM >KECTKMM KONbLeBbIM pebpom (cM puc 6 4)
TIpH YaCTHYHOM 3aTI0THEHMH XKHIKOCThIO (KOHREHCATOM)

MepunuonansHble HampspKeHHR onpedenstores no dopmysne (610) n 65 B atom cmyuae
cooTrowexns (a) ¥ (b) samuuryres

o, = qéLﬂ—’45x ).cosﬂ (a)

>0,=22 755 i( ){A [@,(6)+D,(H)]+
+B,-[®,(5)- ()} cosn- B (b)]

3navenns W, onpenensmorcs 1o Gopmyne (6 11) u cooTseTcTBEHO

-0, - (1-9,)
"D (D -0)+D, (D +D)

n

(6 12)
N D, (P, -0,)+(1-9,) (P, +9,)
D,(P,-9,)+P,- (D, +D,)

n

B cootHomeHusx (6 12) uepes CD,, q:’z . CDS . CDA 0603Ha4eHb! 3HAYEHHMS COOTBETCTBYIOIIMX
(byHKUMA NPH 3HAYEHHHM apryMeHTa é = K” L/ 2, rae

Kz‘/<92~n‘-(n:—l)2
N 48

O (E)=s-h-(K -x)-cos(K. - x)
D, (&)=c-h-(K -x)-cos(K -x)
(&)= c-h- (K, -x) sin(K, )
@, (&)=s-h-(K -x)- sin(K -x) (6 13)

3anapasch nNOCNEnOBaTeNbHO 3HaudeHHMAMH N = 2 3 4

DyHKUMK

+++ » BBIYUCIAIOT BEJIUYHHDI

K,, R q)1 ,@2 ,(D:_,q)“ COOTBETCTBEHHO KO3(DQUUHEHTH! A., >B,. s
n

n ,[10CJIe 4ero ONpenensoT

Z O-n MaxkcumanbHble 3Ha4€HHs UMEIOT MECTO NpH ﬁ = O

n=2
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lMpoeepka ycmolyueocmu 060104eK epalyeHus
6 7 3aMkHyTas Kpyropas LIWIHMHApHYECKas O00O0JI0YKa,paBHOMEDHO CXKaTas IapasienbHO
obpasyroimmm

o,<m- o, (6 14)
) C-E-6
o i - TIPMHHUMAETCH PaBHBIM MeHbel u3 Benuuue Y - Ry—

»

l//' 5 C - k03 HuBEeRTH, NPHMeHseMble N0 Tabn 6.2
B cnyuae BHELEHTPEHHOTO CXaTHA NMapaeNbHO OOpasylomuM WM 4HCTOro Maruba B

- o-l !
IHaMeTpaIbHOH ILNIOCKOCTH HanpspkeHue O 1p) YBEIUIHBAETCS B 1401 1—— pas, rae O, -
(o)

]

HaMMeHblliee HanpskeHMe ( PaCTArHBAIOLISE HANpPSOKEHHE CUMTAETCs OTPHLATENbHbIM) YKa3aHHbIH
METOZ pacyera pa3speliaeTcs NPHMEHSTh NpH M3rube c NomepeuHOM CHJIOH, €CNM KacaTeibHble

32
HanpsDKEHUA B MECTE HaubOJBIIEr0 MOMEHTa He NPEBLINAT BenrauHb! 0,07 E (%)

68 3amxeyran Kpyrosas NHIMHIpDHMYeckas oOonouka nDpu NEHCTBMM  BHEUIHEro
PaBHOMEDHOTO JaBICHUA P , AeHicTBYIOmero HOpMaNsHO k 6OKOBOI IOBEPXHOCTH, NPOBEPSAETCS Ha
YCTOHYHBOCTE IO opMy e

o,smo,, (615)

rae O, ONPENENAETCS BLIPAKEHHEMH TIPH 05< L/ r<10

y S %

c,=055E-| =~ (6 16)
L/ \r
TIpH L/ r220
5 2
c =017-E-|— (617
kp
r
Tabmuua 6 2
Tpenen KoahrumerTs! W 4 ¢ NMpH 1/8 paBHk!
TEKVMECTH
CranefiMIla| 0 25 50 100 200 300 400 600 800 1000 1500 2500
Koapdmmerrs: y
185-280 1 0944 0902 0835 0,720 0626 0.515 - - - - -
285-385 1 0937 0.892 0812 0,665 0,528 - - - - - -
390435 1 0.930 0.883 0.789 0.610 0.440 - - - - - -
440-585 1 0927 0,876 0,775 0,578 - - - - - - -
590-735 1 0923 0865 0,750 0.526 - - = - - - -
740-800 1 0918 0.848 0,710 0.436 - - - - - - -
Koapdpmmentn ¢
HesaBucumo | - - 03 022 018 016 014 011 0.09 008 007 006
OT mpegena
TEKV4ECTH J
CTam

ITpu 10< L/ r < 20 3nauenne & 1 OTPENENAETCS NHHERHOM HHTEPrONALHEN
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¥
3necy O , =TT - pacyeTHOe KOJbLEBOE HANpsDKEHHe B obonouke Ta xe obonodka , HO

)

yKpenJieHHas KOJbLEBbIMH pebpaMm, pacroNOXEHHbIMH Ha PaCCTOSHMSIX lp >05-r MexIy
ocsAMH, NpOBEpSeTCs Ha YCTORYMBOCTL 1O opmynam (6 15 - 6 17) ¢ NOACTAHOBKOH B HUX BENMYHHBI
ZP BMECTO L TIpH YCNOBHH, 49TO MOMEHT HHEpUMH pebpa OTHOCHTENbHO OCH, NapaineibHOMN

3
obpasyromeii , He MEHbIIE BEJIHMYMHbI plpl‘ /3E Tlpu onnocToposHeM peSpe MOMEHT MHEDLIHH

BBLIYMCJISETCS OTHOCHTENbHO OCH,coBnanaromedi ¢ 6mxkaiieii noBepxHOCThIO 060N0UKK
69 3amkHyTas KpyroBas LUUIMHADHueckas 006070Yka, ToIBepXeHHas OXHOBPEMEHHOMY
JEHCTBHIO Harpy3oK, yKasaHHbIX B 11 6 7 1 6 8, nmposepsaercs Ha ycTOHYHBOCTL 1O HopMyne

o o
—+—2<m (618)
o, O,

610 3amkyyTas Kpyroeas LMWIMHApH4Yeckas oOonouKa,noiBepKeHHas BO3NEHCTBBUIO
KPYTALIEro MOMEHTa ,TIPOBEPAETCSA Ha YCTOHYMBOCTS 110 popMyIe
TSmz7,, (6 19)
M =0 [rd
rae T= ——%—-, Z’b =0.78AE —:
2w r

3HayeHus napameTpa 2’ TIpDMBOJATCS HIDKE B 3aBUCHUMOCTH OT OTHOLIEHHA r / 5

(6 20)

2

/5 250 500 1000 1500
1 0.8 0,7 0,6 0,5

611 3amKHyTas Kpyrosas UWIMHIpHYeckas ofonouwka npu um3rube VYcroHuuBoCTb
onpenengercs no Gopmyne (6 14) , roe

o, = O.22E; (6 21)
6 12 3aMkHyTas Kpyroeasd LMJIMEIpHueckas obonowka ,moxBep>keHHas u3ruby M BHELIHeMy
IaBNEHHIO, IPOBEPAETCS Ha YCTOHYMBOCTE 1O hopmyJre

o o
—+—2<m, (6 22)
oc. O

kp ip2

g O’qu - OmpenenseTcs B COOTBETCTBHH cn 6 8 1 6 11

Ap1?
613 Ilpu coBMECTHOM BO3NEHCTBUM BHELIHErO NABJEHWs, Kpy4eHHs M M3ruba 3aMKHyTas
LHIIHHIpHYecKas obonouKa NpOBEpeHa Ha YCTORUMBOCTL N0 dopMmyJie

o . O T
—+—=+|—| <m, (6 23)

(e} o T

kp kp2 kp
COOTBETCTBYXOLIME KOMIOHEHTb! 3HAYEHUN KPUTHUYECKHX HaNpsXeHMH onpenensioTcs no nno §,
610,611
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614 Tlpu Bapywenuu kpyroBo# (opmbl ( HauanpHas KpPHMBM3HZ) 3aMKHYTas Kpyrosas
UMIMHApHYecKas OGONOYKE, YKDPEIUIEHHas KOJbLEBLIMH pebpaMM >KECTKOCTH, OpH DaBHOMEpPHOM
BCECTOPOHHEM CXXATHH NPOBEPAETCA Ha YCTOHYHBOCTS 10 popMyne

o, Smo,1n,, (6.24)

7]2 - k03QQHULUMEHT, YYUTHIBAIOIMN HENMHEHHYIO 32BHCHMOCTb MEXIY HANpPMOKEHMSIMH M

nedopmaunsmy Marepuana ( cM Tabn 6 4)

Tabnuua 6 3
5,w 4 L) 6 7 8 9 10 11 12 13 15

n 0,42 (0,52 0,62 0,72 0,81 0,88 {093 10,97 [1,0 1,02 1,04
1

O, 7

o

o,=095n,- (6 25)

2 058
o) 1006 r
e O, = 19.1-(— 10| ——
r I
P
17, - xosbduunesT,yguThIBAIOIIMH HaYATbHYIO KPHBH3HY (1o Tabx (6 3)
615 VYcrofuuBOCTD 3aMKHYTOM Xpyroso#i UmmMHOpHYeckod 0OONOYKH paBHOMEDHO

HarpeToi OKOJIO YIpYyroro KOJbLia XeCTKOCTH (TIpH L> E) , ompenensiercs no (opmyne (6 15),

roe

_388ES

r
3nech 1/K= 0.78-\/1‘ -0 Bemnmma O,8(6 15) onpenensiercs B COOTBETCTBHHM € 11 6 33

o, (6.26)

616 VCToWYMBOCTD 3JUIMNTHYECKOH LIUTHHIOpUYeckOM OOOJOYKM non BO3NEeHCTBHEM
PaBHOMEPHO PACMPENENEHHOrO OCEBOT0 CXKATHsA nposepsieTcs no Gopmyne (6 14),rae

Eor
o, =018—== (6 27)
2
Vo
Obosnavenns I’ u/,_ -8 cooTsercTeuu c i 6 3
617 Iunuuopuyeckas DaHeab, ONepras no OByM oOpasylollMM M IOBYM Iyram

HanpaBsiolled, PaBHOMEPHO CxkaTas Bnoib ofpasyromux Ilpu B /r6<20 ( B - wupuHa
naHesn, u3MeperHas No Jyre HaNpaBLOLIEH) MPOBEPAETCS Ha YCTONYHMBOCTb KaK ILIaCTHKA

mpu 0 < OSR, ? < -\/E, (6 28)

rae 0 - PACHETHOE HANpPSIKEHHE B T/CM
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B
anO'-’:R, ~5576/'\/4.2-*']2, (R B T/cM?) (6 29)
Tabnuua 6 4
O.a MIla 200 400 600 800 1000 1200 1400 1600 1800 2000
185-280 1.0 1.0 0.93 0.9 0,88 0,85 0,83 0,8 0.773 0,74
285-320 1,0 1.0 0,977 095 09 0925 0915 09 089 087
772 325-385
390-500 1.0 1.0 0.977 0.95 0.94 0.935 0,93 0.913 0.905 0,9
ol 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000
L
185-280  0.715 0.683 0.66 0.635 0.615 0.59 0.57 0,55 0.53 0,515
285-320  0.845 0.84 0.825 0.81 0.8 0,78 0,765 0,74 0.715 0.695
77:' 325-385

390-500  0.88 0.875 0.86 0.85 0.833 0825 081 0.805 0.79 0.775

o 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000
6

185-280 0.5 0,435 0,475 0.46 0.445 0,435 0,425 0415 0404 0,394

285-320  0.68 0.66 0.645 0.625 0.61 0.597 0.593 0,58 0,565 0.553

77: 325-385

390-500 076 0.75 0735 0.72 0.705 0.69 0.675 0,665 0.65 0.635
o 6500 7000 7500 8000 8500 9000 9500 10000
[
185-280  0.373 0.35 0.334 0.318 0.304 0.289 0.278 0.267
285-320  0.517 0.49 0.47 0,448 0.43 0.411 0.394 0.382
77: 325-385

390-300  0.606 0.577 0.55 0,53 0.516 0491 0,474 0.458

Ilpu 0,8R <O <R 1w maxoxnenns IIPENENPHOrO COOTHOIIEHMS HOIYCTHMa JHHeiHas
2

uHTepnonauus Ecmw —— > 20 , TO NaHenb MpoBepsieTcs Ha YCTONYMBOCTL Kak 00OJOuKa MO
r
né7

r -
6 18 YcroiunsocTs chepuueckoii 000NOuKH (HIH ee CErMeHTa) MpH — < 750 u neicraus

BHELWIHEro paBHOMC]:)HOI‘O IaBJIEHHsT HOPMallbHO K IIOBEPXHOCTH 060!10‘!1(14 npoBepseTcs no
dopmyne c<m C,pr (6 30)

Ed

r
619  VcroliuupocTh chepHYECKOro NOsCa, CHMMETPUYHOTO OTHOCHTENBHO IHBYX B3a2HMHO
NEPNERIMKYJIIPHLIX OCEH, NPH BHELIHEM NaBaeHHH onpenensercs no opmyne (6 30), rae

o, =£210303. 148972 1 09.%7
r \ / I

rae O ap 0,1 : , HO pHHUMaeTcs He Gonee, yem R 3nech O onpeneinsercs no (6 5)

(6 31)
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3anenxa kpaep nosica NPUHUMAETCS IMAPHUPHOR

620 YcrolunBOCTE KOHHHECKOH 060I0HKY BpallleB s C Y4eTOM KOHYCHOCTH B < 600 (puc 61)

CKETHS YCHIMEM N snom ocn rposepsaercs no GpopMmye N<mN 0> (632)
2
me Ny=2nr*6c,, cos’ 3 (6 33)
«_ 097 +01r
, -onpenensercanon 67 c3amedod ¥ Ha VT = —————

o
”” cosp

621 Korwuueckas ofonouxka BpalleHHs NpH NeHCTBMM BHEIUHEr0 DAaBHOMEDHOrO NABIEHMSA |,
IefiCTBYIOEro HOpManbHO K DOXOBOH INOBEPXHOCTH, IPOBEPSETCS Ha YCTOMYHBOCTL no (GopMyre

3/
r¥ (8)”
(6 15), rze pr = 0,55E'—-' - (6 34)
L \r
r *
3nece O, = ——— - pacyeTHOE KOJbLEBOE HaNpsDKeHHe B 060JI0UKe

d

6.22 Konuueckas 060n04YKa BpaeHWs, NOXBEPXKEHHAs ONHOBPEMEHHOMY NEHCTBHMIO HArpy3ok,
ykasasHbIX B LN 6.20, 6.21, npopepsercs Ha ycTOfMUBOCTS NO HopMyne

N o,
N
]\ 0 pr2

rne N 0: © xp2 OMPENENSETCS BLIPAKEHUIMH (6 33), (6.34)

<m, (6 35)

lIpoynocme nucmosskIx KOHCMPYKYUL € Mecmax
B803HUKHOBEHUSI MeCMHbIX 803MyLWeHUU

6 23 MeCTHblEe HANPSDKEHHMS B LMIIMHAPHYECKHX 060N04Kax OT BHYTPEHHETO JaBIEHHUS p

a) Tpyba samemnenus no koHTypy (pMc 65) HanpsxeHums oT m3ruba onpenensrorcs no

pr-43-(1-v*
bopmyne c,=% 6( )-(p]-kSSm-R, (6 36)
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rae ¢, npuHuMaetcs no rpaduxy (puc 6 7) M NO KpHBBHIM 32BUCHMOCTSM HanpsokeHMil oT P
KOTOpblE CHMMETPHYHB! OTHOCHTENBHO 3HayeHus B = 90°
kg=12 - k03QOHLMEHT, YUMTHIBAIOLIMHA XapaKTep M3MEHEHHs HAMpPABJEHHS 3aTyXaHus

KpaeBoro spdexra
6) Conpskenns xByX TpyS, ABJAIOIIMXCSA YaCTHIO NPAaBHIBLHOIO 3aMKHYTOTO MHOTOYTOJILHMKA,

TIepeceKalolMXcs Noa YIJIOM 2a u YCHUNIEHHbIM IO JMHHK COIIPSKEHHA abCOMOTHO keCTKUM

xonbloM (cM puc 6 6)
MaxcuManbEble HaNpsOKEHHs, BOSHMKAIOMIME B TOYKax 1, 3 MepHuuOHaNbHbIE HaNpsKeHus

H3ruba

3prks
§-3-(1-v?)

o, =% 0,(a)<m R (6.37)

Konbuesble HampskeHus K3ruba
e
02=i£—-k -0,(a)<m-R, (6.38)
5 S
v+05
roe @, ((X) yHKIMs, 3aBUCAIA% OT yTa o B pasRas P, = V' ———+ V" —
ga

Cootnowerus (6.37) u (6 38) cripaBeanussl B npenenax a 2 3°

B) Conpspkenus OBYX TPYD, SBIIOINMXCS HaCThIO IPaBMILHONO 3aMKHYTOTO MHOTOYTOJBHHKA,
TepeceXaloIuXcs 10N yriaoM 2a. (puc 6 6), HO NpH OTCYTCTBHH YCHIEHHS
MakCHMalbHble MECTHBIE MEPHIHOHANbHBIE H3rHOHbIE HANPDKEHHS , BOSHMKAIOIIKE B TOYKaX

%
- r
1, 3, noxcyuThIBarOTCA MO HopMyne G, = +1575- (g) oo kS 05 ((l) P, (639)

roe ¢(c) npuHMMaercs no Tabmuue 6.5

Tabauua 6.5
o, rpax 30 45 50 60 70 80 90
(p3(0.) 1,02 0,552 0,451 0,301 0,181 0,1012 0

Ilpumevanue Ocegvie membpannvie Ranpadcewus onpedeassomes no gopmyram (6 3) u
CYMMUDYIOMCA CO 3HAYEHUAMU HANDANCEHUt, nonyuerHelx no (6 36 - 6 39)
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AGCONIOTHO KeCTKOoe

KOJIbIO
AW
%
A\
Puc. 6.6
v (8)
i
1/ - =
NS T
08 NN T Tl 0? L
’ \ \\ SN a3 ;’
\\ \N-é:_ b5
<
I~
04 < I aCA
Ty
02 B PZER
[-]
0 15 30 '3 50 75 9 ~A

Puc. 6.7
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r) 3amMKHyTas LHIMHOpHYecKas 0DONOYKA MPH HAJIMYMK YNPYTOTO KONbLA XKECTKOCTH B 30HE

2
2,2 2r
Kpaesoro spdexra O =i£—’:—-—k——' l—v—c}i 1 1- k <m-R (6 40)

2
2H r
. =Pk "+V(‘D

2 Fk r

45 4 .2 2
3-(1-v7) H =£! -1-—1)--qu (6 42),

rnek= s
NI )2 W pr
kr2 2r2
+

0 Fk

Tlpu 3TOM YCHIIHE B KOJIbLIE XKECTKOCTH (pebpa) Gyner pasHO N k =2 Hp . I‘k (6 43)

roe 7\( =

@- NpOnCJIbHAs OCEBas CHUTa, PaBHa npu @ = O
T

Ec.rmq)=0 r=r v=_0. , TO

G]:iﬂ._l_.g_}_a_Sm.R (6 44)
0 (a+])

02=£1-———1—i0.3-015m-R (6 45)
d (a+1)
kF _064F _ 128

(6 46)

k=

9T 0% s ro Jro

6 24 M3rub obonouek BpaleHus PH CUMMETPHYHOM 3arpy>XEHHH H NPH PasIMYHbBIX COOCHBIX
NEPECEYEHUX UX APYT C APYroM

O, — yron noBopoTa kpas 06ONOUKH OT EOUHUYHOrO M3rudaroIero MOMEHTa B HallpaBJIeHHH

1

DEHCTBUA 3TOr0 MOMEHTa

517 — yron noBopOTa kpas OBGOMOYKH OT €AMHWYHOH INONepeyHOH CHIbl B HaNpaBNeHMH
neicTBUs M3rndaoero MOMeHTa

8,, — JMHEHHOE nepeMelueHHe Kkpas OOONOMKHM B IUIOCKOCTH MNapaeNbHO Kpyra OT
€MMHIIYHOH CMJbl B HampaBliieHUM NeHCTBUS cunbl KodpUuUMEHTh Ans NOACHETA E€IUHHYHDBIX
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nepeMelleHHil 5 (l =1 2 3. ) B 0bonoukax BpaweHus HauboJee PacIPOCTPaHEHHbIX

dopm (mpr V = O ) npusenens: B Tabnuue 6 8, roe

A]p — yron nosopota xpas 06ONOYKM OT BHEWHEH HArpy3KH B HanpabBjieHHH eNHHHYHOTO

usrubaroLero MOMeHTa M 0

A

ap NHHEAHOEe nepeMellleHue Kpas OBOJOYKM B IUIOCKOCTH NapajuleNbHO Kpyra OT
BHeEIIHeH Harpy3kM B HallpaBJEHUM NEHCTBHA €IUHUYHOM CIIBI Qo
38aKky BEJMMHH NepeMelneH 511. H A, , TIPHHSTHI IDHMEHHUTENBHO K HANPABNEHUAM YCHITUH

U Harpysox , noxasaseex B Tabmuue 6 7

YpaBHeHHS KaHOHMYECKHE METONa CHMN , HA OCHOBZHHE YKA3AHHBIX BbIIIE KOMIIOHEHT
nepeMeLleH H , COCTABIIOTCS N0 OOBIMHBIM IIPaBUNaM CTPOHTENLHOR MEXaHHKEH

Bce ckasanHOe BbIDE OTHOCHTCA K JUIHMHHBIM o6on0ukam [ LTHHAPHYECKO# 0B0NOUKH 3T0

YCJIOBHE 3aITHCLIBAETCR L2>156- Nis 5 .

Jns xoBycHO# 060N04KH 3TO YCNOBHE BhIpaXaeTCs ClelyomuM obpasoM

(\/E—\/E) >0.8- -\/6 'th, roe B- NIOJIOBHHa yTJIa pacTBOpa koHyca (puc 6 11)

HononHyTenbHas NOrPEmMHOCT, GOPMyN IUIS KOHYCHOH OGONOUKH COCTaBAseT .[— - CIQL
r

N0 CPaBHEHHIO C eNMEMNEH ECIM NOrpelrHOCT, BLIXONHT 32 JONYCTHMbIE IPaHMIE, TO HEOGXOMHMO

BBOZMTB NMONPaBKY f; (Tabn 67)

6.25 CymmMapHble MeCTHble HANpSKEHMS B MeCTax mnepeceyeHus OOONOYEK BpalUeHuUs
(V = 0.3), NpH BO3NEHCTBUM BHYTPEHHETO NaBIEHHS
a) I_Iwmn.upmecxaz o6ono4ka

6 M
o= 26 & smR ©47)
62=p§7‘ 2k (k M, +H)+ 188M <m-R (6 48)
H= Q1 o,rne

H - TOPH30HTaNbHAA NPOSKUNR NPONONBHEX MEMOPaHHBIX YCHITHH
k- cm dopmyiry (6 46)

6) Kouwueckan obonouka (cM puc Tabn 6 7)

pr, 0 cosa 6 M

1
c, = + <m-R (6 49)
' 28 sma & 5
pr, . —_ 6M,
o,=———+0, % <m-R,rne (6 50)
§-sina ° 8?



16 IMHAAICK sm. MenbHuKOBa

—+33~A—1—1+256 r-sina Q)
8’ d d

M,=03M +0345 Q,-cosa

B npuBeneHHOM HMDXXKe TIPMAOKEHHS 2 , COINaCHO (OPMyn M rpaduKOB, ONpPENeNFOTCSH
HaNpsKEHHS B 30HaX BO3MYILIEHHs NMPH COOCHBIX COMPSIKEHMAX KOHYCOB C LIMTHHIPaMM M KOHYCOB
IpPYT ¢ IPYrOM OT BO3AEHCTBHA BHYTPEHHETO RARNCHUA

Jins nepeceueHus psna ofonouek BpamieHMs (ABYX W Tpex) M B ciydae HEOOXOAMMOCTH

-

NONMyueHHs NONHOTO HAanpsUKEHHOrO COCTOSHMA B 30HE KPaeBOTo 3(dexTa, B NPUNOKEHMH 3
NIPUBOIMTCH KP2TKOE H3/OXKEHUE METOMMKH PacyeTa TeOPHH TOHKHX 060Nouek BpalueHis

6 26 KopoTxas mwmHHApHYeckas obonouka (L <156-, Iig 5)

Iins onpepeneHus eIMHHYHBIX NepeMeIueHn: 6‘ , kopoTkOH uwmmHIpHyeckod oonouky ,

conpsokeHHOH € mpyro# ocecummerpudgHOM obonmouxo# COOTBETCTBYIOLIEE ENHHHYHOE
nepeMelleHHe , TNONydaeMoe Kak mid InuHHOR oOonouxw mo n6.24, HyXHO YMHOXHMTL Ha

xoabumenr O, (k = 1,2,3), YUMTHIBAOINME  BIMAHHE NPOTHBOMOJOXKHOIO  Kpas
HarpyXEHHOTO eIBHUYHBIM MOMEHTOM M ¢ ¥ eOMHMYHOH nonepedHol cunoh Qo ,T €

On =811 a,, o1 =—821 =612 o, Oz =632 0y

B rtafmune 66 npusenens! 3Hauedus (L, s pana 3Hauenwii k-L Bemrmna Kk
onpeneNseTca 13 cooTHoweHus (6 42)

Tabmuua 6 6

kL] o | @, | @ k L 1 o | o | @
0,5 24,1866 12,0266 4,0052 1, 3122 1,4303 1,3247
0,6 14,1111 8,3707 3,3375 1,7 1,2226 1,3269 1,2650
0,7 9,0060 6,1736 2,8636 1,8 1,1574 1,2461 1,2148
0,8 6,1561 4,7546 2,5098 1,9 1,1102 1,1830 1,1727
0,9 4,4487 3,7882 2,2360 2,0 1,0762 1,1341 1,1376
1,0 3.3700 3,1042 2,0189 2,1 1,0520 1,0966 1,1084
1,1 2,6602 2,6050 1,8433 2,2 1,0350 1,0680 1,0845
1,2 2,1782 2,2324 1,6991 2.3 1,0233 1,0467 1,0650
1,3 1,8430 1,9493 1,5795 2.4 1,0154 1,0310 1,0493
1,4 1,6057 1,7315 1,4795 2,5 1,0103 1,0198 1,0368
1.5 1.4354 1,5623 1,3955




Pazden 6 Pacuem cmanvuvix koncmpyxyuti

6- 17
Tabnuua 6 7
Ofonoyka Sckus IIpumedanue
1 Kpyrosoit - b, = r
LTHEID L 0
Mohm 1T R =k =k =10
é:g./ Qo ny = k20
0
ny = k3
2 Kpyrosoii
pyroBo# o 5
KOHYC ) Si=1+072- |- g
Py = T ra
ny o= Y/ f2=1—0.l95-\ﬁ-aga
n, = sina ¥
ng = J, +s1n «
3
Veeuenseli
M ‘L‘K‘“ e _
KpyroBoH - =7 fr—cmn2
KOHYC | ny = 1/7, 2 5
o | & n, =sina 3=]-0137-\/:-ctgon
- — r
Mo Mo ny = f-sima
4
Coepa
4= (X300 015 cosg)
pk =7 w, -2
n, = 1/w, |xsmme = sin’¢
Qo “ an 1
= 0.2 ct ©
--( 3M. My =S, oo k,g
MD ° n = Aw
3 Wo=12- 07 cigo
- kr

11~

8-5‘ pk 6

8y, =0.78-4/p, 6-8,, "1,

; 01, =0,,=039-\/p, 6-8,,-1,;




Harpes pasHO-
MEpHbIF NO
TOJNIMHE UK~
JMHIPHYECKOH
o6onoukH

18 IMHAMIOCK um. MenbHHKOBA
Tabmnuua 6 8
Ofonouxa Ocku3 Ilpumedanue
1
Kpyrosoit
2
P - B
LHBHIP ' Bip=0 Si= SE
A 2p =S k
HE 3aMKHYThIH z
2
Kpyrosoii
2
LMIMHID — B1p =0 Sk = S E
P . — Azp = 0,85 . Sk
3aMKEYTbIH ‘ z—ﬁ
3
prrOBOi:I y ona sepxa Al = .&‘_ Sk = p_r2
7L S E
LMIMHEAP Npy A =0
2p <
TuIpo- ' L 3 A S
CTATHYECKOM i mea Sy =7 Bap =5
DaBIEHUN n
4

A2p=a-r-T



Pazden 6 Pacuem cmanvuvix KoHCmMpyKyut 6- 19

O6onouxa Ocku3 Ilpumeuanue
5
K o 15-ciga
pYroBoO#H 4'% 7 A1p=51.'f1; f]=_r___
KOHYC « A2p =8, -f2, f,=085sma
3aMKHYTbIH RN
o P
6
Kpyrosoit __Sk‘f1 i _1.5-0tg0.
KoHyC 77 g5 r
OTKPBIThIHA ‘Azp = Sk -SInQ; f2 =085 sina
7
Harpep passo- Alp =
MeEpHBIH 110 Ay, =a-rT
TONLIKHE
KpyroBoro
KOHyca
8
Coepuueckas 1 p »?
3aMK 81, =0 S"=5E
HyTas
Ay =SS5 [f3=035smo
9
Coepuueckas r2
z A]p =0 S‘ = L
OTKpBITast Ef SE
S
b,, = —é‘--smcp
10
Harpes pasromepHblii chepy- 8,=0 A, =a-T-sing

yecko# 060J10uKH
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627 HanpsxeHus y BHyTpeHHeH MNOBEPXHOCTH 3aMKHyTo# coepuyeckod obonouku B
TIPOM3BONBHOM TOYKE C KOOPAMHaTO# X, OTCUMTHIBaeMOH OT KOHTypa obosnouxu (cM. puc 6 8 a, 6)

onpenessieTcs no Gopmynam
a) NpH 3arpPyXeHHH IO KOHTYPY PaBHOMEDHO PacCnpeNeNeHHHIM MOMEHTOM M (npn

v=0.)

o, =2_8A1.e‘k‘.[%.cos(k_x—§)—k~cz‘g(p'SiIlk X:l

oM, [127 s( n) . n
o == | = cogd kx——|~~2 -k sin(k x—=) | ¢51)
>0 d 4 ( 4)
Bemmuuna K onpenessercs no (6 46)
6) Ilpu 3arpyxeHMH NO KOHTYDY PaBHOMEPHO PacCTpeENeNEHHOH HArpyskod ¢ (npu
v=0.)

. r
g-sin@, .| 6 . T
= 2. | — - sink x+~/2-cteo - cos(k x +—
c, 5 e P X ctgo (kx 4)

oy=g—'-s—;n—(%-e"“- %-sinkx+24r-k-coskx (6‘52)

B npupeneHHBIX COOTHOIMEHUAX BEJIHIMHA k onpenensercs 1o (6 46)

B) YroJ NOBOPOT2 M PatHalbHOE [IepeMellieH e Ha KOHTYpe PaBHbI

M

=— O = ———-Sing, (6 53)
D 2k*D
628 Iwmnnprueckas 000J09Ka C IIOCKHM JHUIIEM (PHC. 6.9), 3arpy>eHHas NOCTOSHHLIM

BHYTPEHHHM JaBJIEHHEM
Bemuuna K3rubalolIero MOMEHTa M MONEpeqHOH CHJb! ONpelensercs no Qopmynam

(mpu V=03)

3

0.963 r&-/r5 )
RN

(6 54)

M, =02575prd - ‘ ,
* & (1.995%5 )
———6—;——+1

0 =-KM +04252
K



Pazden 6 Pacuem cmansnvix xoncmpyxyuii

o rne K onpeneynercs U3 COOTHoweHus (6.46), a 5| OTHOCHTCA K TUJIOCKOMY AHHILY

CooTBeTCTBEHHO HANPSOKEHNS MEPHABOHANLHEIE PABHbI

o =1545225,
5

0963ro~rod +1

6‘ 3

roe S = .
( 1995 /ré )
e

(6 55)

Ec:.vm5l —> 0 | 10 S=1u O , = 1.545 pr /6 - MEpHIHOHAIbHble M3rMOHBIE HANpPSDKEHHA B
clydae >KEeCTKOro 3alleMieHHs UMIHHApHueckol obonouku C yyeroM MeMOpaHHBIX HaNpXeHHit

LA KEeCTKOrO 3alNeMNICHNUA

o= 2.045% <mR, (6 56)
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Pasden 6 Pacvem cmanvnvix koncmpyxyuii 6- 23

629 IlpenensHoe cocrosnHe ofonOYek BpalleHHs B 30He Kpaesoro 3bdexTa no
BO3HHKHOBEHHIO IIACTHYECKOH 30HBI.

2) 3ona nepeceyeHHs BYX COOCHBIX KOHYCOB C Pa3sjidHbLIMU BHELHUMH yriamH (puc 6 10)

TlpenensHas Harpyska onpenensercs no opmyne

0,0
pP= (657)
rze BeNMYMHa J] ONpeneNnseTcs NOCTaHOBKOM B ypaBHeHHe
’ JJCOSB + 1 Jcos +7
057 (tg,B +1gp, ) A
cos B3, cos f,
B 31OM Ciyuae BhIpakerHe (6 57) HOIDKHO TOMAECTBEHHO YOOBNETBOPATCH
Tlpn ,8] = ﬂz = ﬂ TIpezieNibHas Harpy3ka Onpeneisercs no popmyrne
20, &’ V3r .
=——— —smﬁ cosf+1+1 (6 58)
sin’ S r
6) 3ona nepecedenus KOHyca H WWIHHAPa (puc 6 11)
Heobxomumas Tommusa 060109KE B 3TOM cnyqae onpenensercs no bopmyne
o 0.257* sin*
—= 77 ﬂ (6 59)

r (w/cosﬂ+ 7+ cos f/1+ )

roe 77—ﬁ

0,0

TemnepamypHbie so3lelicmeus Ha JIUCMObIe KOHCIMPYKUUU.

6 30 Iwmunnpudeckas obonouxa 1mox BO3REHCTBHEM TeMNEpaTypHOro mepenana AT no
TOMIMHE OBONOYKH B MECTax ynaneHWs OT Kpas HanpsokeHHMs B KpaHHHX BOJIOKHAX ONPENeNAoTCs

no gopMmyne
0,=0,=0 -T-aEAT (6 60)
T 2(1-v)
631 Touxas mmuuuas monoca (pe6po), mprcoenuHeHHas k Teny Hanpskenus B peSpe
onpenensioTes no dopmyne (cm puc 6 12)

o, =-a EATW, (6 61)
: ch-m-b
— 2K
roe m= = AT=TM—T;;

A

4

K , - koadduumenT Tennonepenaur pedpa;
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Puc. 6.10

Puc. 6.11

%
é
7;2 T
%
7
Z

ac

HV




' Pasden 6 Pacuem cmanwuuix xonempyxyuii 6- 25

l} - K03(h(dHIHEHT TerIONpOBOZHOCTH pedpa
TIpu X=0 o,=-a EAT (6 62)

632 HanpsxeHus Ha TNOBEPXHOCTH NPSMOYrONbHOM (KONbLEBOH) ILIAaCTHHBI IpH

TEMIIepaTypHOM Tiepenane
a) IlnacTisa 3awmemera no KOHTypy no dopmysne (6 60)
6) TlnacTHHa WapHHUPHO 3aKperUleHHas

o, =0, =0, =+05x EAT, (6 63)
633 TemnepaTypHble HanpsSXKEHHS B 3aMKHYTOM LMIHHIApHYECKOH OOONOuKEe B 30HE
BO3MYILEHHS NPH HATHYHMH YIPYTOTO KOJbLA XKECTKOCTH
mpu 7 =7, v=03

o = i(5'7+8j),

o, =-a(T, - 1;)}3;%1 (030, +5,). (6 64)
me o, =181 (T, - TK)E%I, o.= 07140 EAT ~ ©s3)
a

Benwuuna @ onpenensercs no popmyne (6 46)

Haepyxenue yunuHopuyeckol 060J104KU JIOKaSIbHbEIMU Ha2py3Kamu.
634  Harpyxemme o6ONOYKH BHEIDHMM OKDYXHBIM MOMEHTOM  HAEHCTBYIOIIMM
NepneRauKyaspHo obpasyromeit munuEapudeckol obonouxy (puc 6.21)

a) BemwuuHbl 3Ha4eHHH BHYTPEHHMX MOMEHTOB M NPMHHMAIOTCS No rpaduxy puc 6 14

L1 KBaAPaTHOH IUIOWANKH ONHPaHHA C - nonosuma ITHPHHB! KBAaIpaTHOM ILIOMIanM ONOPHOH
IO AAKH

6) Benuuuebl 3HayeHH#l BHYTPEHHHX MOMEHTOB M , TIPMHHMAIOTCS IUIY KBaIpaTHOM
IUIOIIANKY OMHpaHui no rpapuxy puc 6 13 Eciax omopHas mnollamka NpPHIOKEHHS OKPYXHOTO

MoMmeHTa OyneT IpsSMOYTONbHOMH, TO BEIMYMHA ﬂ onpenensercs no popmyne

K =
f=—yCC, » aus (6 66)
¥

Cl - [TIOJIOBHHE LIUPHHBI OHOpHOﬁ TNOLIAOKH B OKPY)>XHOM HaNpaBJICHUH,

C., - NNOJIOBHHA LIUPHHbI OﬂOpHOFX TUIOIIAAKH B NMPOINOJIbHOM Hanpapl€HUH,

K . - koo uumenT, npuHuMaeMblii o Tabauue 6 9

L

Tlpumevanue zpagpuxu cnpasednruesi npu — 2 10
r

B) BennuuHbl 3HauesHH BHYTPEHHHX YCHIMI N , TPMHUMAIOTCS LIS KBAAPATHON MAOMANKH

onupanus no rpaduky puc 6 16
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r) BenuumHbl 3HaueHuk N , TPHHMMAIOTCA JUIA KBAaIpaTHOH IUIOWANKM OMMPAHUA MO

rpapuky puc 6 15
Ecmy onopHas miomazka NPHNOXEHHS OKPYXKHOrO MomeHTa 6yneT NpsMOYrombHOM, TO

BEJIMYHHA ,B B B) M T') ONPENENAETCS U3 COOTHOLUEHHS

B= lz |CC,, (6 67)
»

r
H MO MOJTY4EHHOMY 3HaUCHMIO ,ﬁ Ha puc 615, 6 16 ans 3amaHHOrO 3HaueHMs ) = —— HaXOLAT

semraunn IV, . N . » KOTOpLIE 3aTeM YMHOXAIOT Ha KO3(puLuenT K . » DpEHsATHIE 1o Tabauue 6 9

Tabnuua 6 9
r/é r/é
Cl / C! 'Kc s C: /q K: s
M | M| N |N M | M|N, | N,
] 2 3 4 5 6 1 2 3 4 5 6
1/4 15 131 184 031 049 | 1/2 300 099 113 039 -077
1/4 50 124 162 021 046 2 15 120 097 170 130
/4 100 116 145 015 044 2 100 110 095 143 112
14 300 102 117 009 046 2 300 10 09 130 10
12 15 109 136 064 075 4 15 147 108 175 131
12 50 108 131 057 075 4 100 138 106 149 084
12 100 104 126 051 076 4 300 127 098 135 074

6 35 Harpyxenue o60104KH NPONOALHEIM MECTHHIM MOMEETOM M, IeHCTBYIOLIMM BIOJNb
ofpasyrome# wwmHEAPHYecKo# obonouxs (puc 6.22)
a) BenuunHb! 3HaueHuH BHYTPEHHMX MOMEHTOB M ,» IPHHEMAIOTCS 1O rpaduxy Ha puc 617

IS KBanpaTHOM IUIOINANKY ONMPAHUS
6) Bemuqunb! 3HaueHHH BHYTPEHHHX MOMEHTOB M . COOTBETCTBEHHO ONpeneNtoTCs NO

rpaduxy Ha puc. § 18 ni1s KBaOpaTHOH IIOWANKY OMUPaHHA

Tlpu npaMoyrombHOM ILIOINAnKe NPHIOXKEHHA NMPOIONBLHOTO MOMEHTA M senmaura ,3

onpepnensercs no popmyne

,B=—[g1/Csz (6 68)
B

K , - koabouumenrT, npuHrmMaenmbli o Tabn 6 10
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Tabnuua 6 10

cic r/é K’m cre r/é K’nm

Mz M N2 Nl Mz M1 N: Nl
1 2 3 4 S 6 1 2 3 4 5 6
174 15 180 124 075 043 2 15 094 112 087 13
1/4 50 165 116 077 033 2 100 089 107 081 115
1/4 100 159 111 080 024 2 300 079 09 080 150
1/4 300 1.56 111 0% 007 4 15 090 124 068 120
172 15 108 104 09 076 4 100 054 112 0351 103
1/2 100 106 102 097 068 4 300 064 083 0350 133
1/2 300 105 102 110 068

B) BenuuuHbI 3Ha4YeHHH BHYTPEHHMX YCHIIHH N , OPMHUMAIOTCS WIS KBAKPaTHOH ILIOIIAIKH

omnupaHus no rpaduxy puc 6 20

r) BenuuuHb 3HaueHMH BHYTPEHHMX yCWIHH N , TIPMHMMAIOTCA AN KBaOpPaTHOH ILIOLIANKH
onupaHus no rpadpuxy puc 6 19

Ilpy  npsMOYroNbHOH ONOPHOH  IUIOINAZKe MNPWIOKEHHd MPONOJLHOrO  MOMEHTa

2
M semranna ﬂ onpenesnsercs no gpopmyne (6 67) u WA 3aNaHHOrO 3HaueHUs ) = g HaxomaT

semausn IV , H N ,» KOTOpBI€E 33T€M YMHOXKAIOT Ha kO3bdHuuHeHT K , o Tabn 6 10

636 Harpyxenue muHApHYecKOH 00OJOUKH MECTHOH COCDeROTO4YEHHOH Ccunoi P
NpHNOXKEHHOH BIOMb OOpasyrome# HIH B OKPYXKHOM HampaBl€HMH B IUIOCKOCTH CpeTHHHOM
IOBEPXHOCTH 060104KH

MakcumanbHble HanpsxkeHus npy (V = 0.3) PaBHbI

o =0=0,= i-O.263—%, (6 69)

6 37 Harpyxesue uumHHAPHYeCKkOf OOONOYKM MECTHOH COCDENOTOMEHHON pamHalbHOM
cunoit P , DefiCTByIOIeH HOPMABHO K TUIOCKOCTH CPEOMHHON NOBEPXHOCTH 060I0YKH
MaxcumansHble HanpsokeHus npu (V = 0.3 ) paBHE!

o =O',=c7:=i0.631—f;ln—r—, (6 70)

3Hak mwmnoc (6 69) u (6 70) COOTBETCTBYET TOYKAM BHYTPEHHeH NOBEPXHOCTH, 8 MMHYC - TOYKaM

BHELIUHEH NOBEPXHOCTH
638 HarpyxeHue UMIHHOPHUYECKOR 060NOYKM OCeBO CHioH , NeHCTBYrOwEH BIOMbL

ofpasyroleli B MIOCKOCTH CPENMHHON NOBEPXHOCTH OO0ONOHKH, PABHOMEDHO DACHpPENENEeHHOM no
OTpE3Ky [ , obpasyroluiedi ( CM B IpATOXEHHH 1)

MaxcumanbHble Hanpsbkesus npu (V = 03) PaBHbI

o, = i0.263i1n-r— (671)

16 p
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Pazden 6 Pacuem cmanvrvix xoncmpyxyuti 6- 31

639 HarpyxeHue UMNHHAPMYECKOH OOONOUKM OKpyXHOH CuIOi P , DeHcTBylolen
nepneHavKyIsipHO obpasyiomel B INOCKOCTH CPERMHHON NOBEPXHOCTH OBONOYKM, PaBHOMEPHO
pacnpesieneHHoi no oTpesky obpasyromeii B OKpY>KHOM HanpaBieHHH

MaxcumanbHbie HanpsokeHus npu (V = 03) PaBHbI

r
n—, (6 72)

16 p

rne £ NpPHHMMAETCA NO KOHUAM OTpe3ka ) , obpasyroweit

640 HarpyxxeHHe LATHHIPHHEECKOH 0BONOUKH PABHOMEDHO PACTIpENENeHHOM NO OTpesky [ .

o0pasyiomeit MOMEHTOM M IeHCTBYIOUIMM BAOJb o6pasylomei

HauBonbine xacatenbHble HaNpspxkeHus Npu (V = 03) PaBHbI

r=0334Mn - 67)
Lo p
3nayenne O NPUHHMAETCs aHANOrW9HO 1 6 38
6 41 HarpyxeHue NMIMHAPHYECKOR O0OGOJOYKHM PaBHOMEPHO pacHpeneNeHHOM IO OTPe3Ky
OKPY>XHOCTH Sa momertom M , BEHCTBYIOIUM NEpneHNnKyapHO obpasyroueit ‘
Hanbonsimue xacaTenbHble HaNPOKEHUA ( npn v=0 3) paBHbI

M,
7=0334— ln — (6 74)
S6 p
rae 0 NpHEKMaeTCA MO KOHLAM OTpe3ka Sa

642 Harpywenswe ImwiMHApH4ecko# ofomouxs ocepod cmno#ft P,  paBHOMeEpHO

pacIpeneNeHHO 110 OTpe3Ky HanpaBsolnefi OKpYXKHOCTH, neficTByomedi Baonb obpasyromeit
HauSonbimue xacarensbHble Hanpsokerus ( mpu v=0 3)

0058P N
S5 ,0

rae O NpHHKMAETCA 110 KOKLaM OTpe3ka S‘z
643  HarpyxeHue LUIMHADHYECKOX OOONOYKHM  OKDYXHOM  CHNOM  paBHOMEPHO
pacnpeneneHHoi No OTPesKy Sa HanpapJiAIOEeHR OKPYXXHOCTH W NEHCTBYIOLIEH NEepneHIuKyIpPHO

(6 75)

obpasyromeii Haubombluue Hanpsokerus npx v=0 3 paBHbl

+ 402637 02635 1 676)

O-Z
SO P
roe p TNIPUHUMAETCA N0 KOHUAaM OTpEe3Ka Sn

644 Tlpn neHCTBHM panMaNbHOR CHIBI P LIMpHHA 2C YCHJMBAKOWIEH KBalpaTHOM
HaKIankoH, odecneuysalolleil NPOYHOCTL OOONOYKM 3a NpeleNaMM 3TOiM HakKIaOKW, NPHHHMAETCs
paBHOM
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R
0.62P’

2 2 2 -
5” = (50 -0 ), 50 - ofwas TonuKMHa MeTanna, HeoOXOnMMas B 30HE BO3NEHCTBMA

2c= 2?’8""'52 (1 b e""""), roe O(H =

cuns P Ho He menee L Ofwas Tonmuna MeTana onpeaensercs no n 6 37
IUupnHa KBAXPATHON HAKNAIKH NOVKHA BbITH NpH 3ToM C < 2.54 /r50

EenuC > 2.5./rd o ,TO HeOOXOOMMO MM YBENMYHTb JXECTKOCTb HAKNANKH, HE MEHsS

TONWIMHEI 06eyafiky WM YBEIMYUTD TOMUHMHY obeualixy, He MEHAA XKECTKOCTb HAKIIANKK NoO dopmyne

5_ = 016l _ s
v

roe [C] - TpeyeMas NONOBKHA INMPHHED! YCHIIHBAIOIEH HakJanKH, ONPeNeNseTCs s 3HAYEHHs 5” ,

NOJTYHEHHOTO K3 YCNOBUA NIPOYHOCTH € Y4eTOM cooTHOWweHu (6 70)
Kpennesne ycwiMBAIOIMEX HAKIABOK K CTEHKe COCyAa AOKHO obecneusBaTs COBMECTHYIO

paboty obeualixy 060109KH ¥ yCHIHBaIOINEH HAKIATKH

Konyenmpauyus nanpsixeHuii e 30He omeepcmull
6 45* BceCTOPOHHEE PaCTsKEHHE IUTaCTHHEI B 30HE HECKONBKUX KPYrOBbIX JIMHEHO

PacnoNOXKEHHbIX OTBEPCTHHA (cM pHc 6 23) KoadhdHIHEHT KOHLEHTPALHH HaNpsDKEHHI Kﬂ
onpenensaercs 1o rpaduky puc 6.23 B 32BHCHMOCTH OT OTHOIIEHUS 6 /o ,m O () - 1O KpuBO# 1,

a1 O (2) " 1O xpuBo#i 2 IIpy TOYHOCTH BBIMHCIEHHH, HE TIPEBIIAIOIMX 6%, IIMPUHE 3NEMEHTa

noskHa ObIT HE MEHee IIATH THAMETPOB OTBEPCTHA
MaxcumansbHble HampsOHkeHHs B Touke 1 oT melicTBus O 0 "H COOTBETCTBEHHO TOUKE 2 - OT

O'(:) PaBHBI
o.=Ko, @12 (6 77)
Kd
rneK=-——————mmO', K =K ws O,
" (1-ale) W Lo ©

6 46 Ocnabnenne nNacTHHB CHCTEMON ORHMHAKOBBIX KPYTJIbIX OTBEPCTHI
Kosdp¢uuneHTs! KOHUEHTPAUHH HaNPAXKEHHI K’ (1=1,2,3) onpenesitoTcs 110 rpadHKam puc

6 25, 6 26 B 3aBUCHMOCTH OT OTHOLIEeHHs O /e MakciManbHbie HaTIPSOKEHUS B 3TOM Clry4ae
paBHb!
c.=Ko (=1,2,3) (6 78)

ma\

- K03¢QHLMEHT KOHUEHTPaUMK NPH BCECTOPOHHEM PaCTSDKEHHH ,

roe K

1

K. . k03QQHUHMERT KOHIEHTPAUMH NIPH ODHOCTOPOHHEM PaCTXEHHH,

K , - k03QPHUUMEHT KOHUEHTPALMH TIPH YMCTOM CIBHTE,
O - MepHIOMOHaNbHBIE UK KOJIbLIEBble MeMOpaHHbIE HaNpsXKeHHs NPH ynpyroi pabore
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6 47 IlepdopupoBasHble LUTHHAPHYECKHE 0BO0NI04KH, PaCCYHTLIBAIOTCA KaK CILIOLIHbIE

MakcuManbHble Hanps>keHUs paBHbI (TIpH K=—«< 035)

o, =Ko (=12 (6 79)

n
rneKo = (—;7)- 3nauenns ¥ 1% PasNHYHBIX COOPYXKEHHH M3MEHSETCs B npenenax

1.0<n<2.0 mpu 0.2 < K < 0.35 neobxommmo srimonssTs nonomsurensiyio
NIPOBEPKY HanpsokeHuit no Gopmynam (6 80)
J - MHHHMATBHOE PACCTOsHHE MEXKITY LEHTPaMH COCEIHMX OTBepCTH

Ecnu 0TBEPCTHA PACTIONOXEHB! TIO BEPIIMHAM PABHOCTOPOHHHX TPEYrOJIbHHKOB H K >03s
(cMm puc 6 24), HanpsokeHUs B TOHKaxX 1 M 2 paBHbI

o,=(D"+4' *)o, - % Ae °o, (6 80y**
o = BGo +| 2F° - G°(1B° +ﬂC°) o,
’ L3 3 3

0 0 0 0 0 0
rae A , B’ ) C ,DL . G . F s & - K03QOHUUHEHTHL, 3aBUCALIME OT MATEpHana 050JIOUKH H

crenenu nepbopauuy, npy V = 0.3 npuBeneHsl B Tabn 6 11

Tabnuua 6 11

Koad
Guum 3nayenHe k03bOHUHEHTOB NIPH BEIWYHHE NepdOPALHH K
eHThl |02 103 04 Jos {06 [07 {08 [09

A° -01275  -01133  -00973 -00793  -00599 -00402 -00225 -00
B°® -00057 -00150 -00341 -00520 -00688 -00844 -00989 -01

C° 00262 00393 00524 0 0657 00786 00917 01049 01
D° 125 1459 1667 200 250 3333 5000 100
G° -2596 -24 15 -2431 -25 66 -28 06 -3162 -36 70 -43 0

F° 08479 09071 09752 1 0644 11475 12587 13937 15

¢ -1881s  -17257  -17490 -19042 22220 -29218 -41080 -79 |

&g
** Tlposepka no (680) BbLINOJHAETCS NPH BEPOATHOCTH pabOThI KOHCTPYKUHMM B YCNOBHAX

NEPEMEHHOTO PEXKHMa HarPyKEHHs
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6 48 Yxpennexne 060NOUKH B MecTax 0cabneHus OTAeNbHBIMH OTBEPCTHAMHI
a) MaKCHMaNbHbIH IMaMeTp HeyKpeIUuleHHbIX OTBepCTHH (B CM) B cocymax u obomoukax
1omxeH GbiTs He Bonee (puc 6 27)

o =4.73-3/pd (I—KH), (6 81)

HO < 200 MM unu He Gonbine BenHyMHE! paBHOH 03 ¥V

3navenne K 5 onpenensercs no Gopmyae,

2Pr

=c————————— ,H0 £099%

K
" (L93R-P)%

6) Yxpennenue oTBepcTHA B 0600UKAX BBIIONHAETCS N0 CEXYIOIUEMY NPaBITY

B npononrHOM ¥ nonepeyHOM cedeHHM 000JOMKM IUIOIIafb BBIPE3aHHOIO M3 CTEHKH (UL
NOJy4eHUs OTBEPCTHA) METAINa NOMKHa OBITh KOMIIEHCHMPOBaHa COOTBETCTBYIOLUMM METAILIOM,
TNIPHKPEILIEHHBIM K KPafM Bblpe3a, IPHYEM JOJKHO ObITH BBIMONHEHO YKasaHHOe Hibke TpeboBaHue
{puc 6 27)

Tlnomane cedeHHs MeTallla B Tpenenax npAMOyrosibHuka ABIB ¢ yueToM CBapHBIX LUBOB
nomxkHa ObITh He MeHee Turomany 2d6 MuHyc wiomans MNPQ )

Tlpu 3TOM M3 MUIOIIANH CEYEHHA METalNa B Tpelenax mpamoyronbHuka ABIJl BbrauTaercs
INOWadb CeYeHHA CTEHOK ImTynepa (IITPHXOBKa KpECTHKOM), COOTBETCTBYIOLIAS TOJIIHHE,
»206X0MMMOji 119 BOCTIPHSATHS BHYTPEHHErO NaBAEHNS HIIMHAPHYECKOH YaCThiO 3TOTO WTYLIHpPa

Tlpn sToM TommuHa O OTIpENENAETCA PacyeTOM H3 YCJIOBHA BOCHDHATHA BHYTPEHHEro
aaenesns Ilnomams MNPQ 10mxHa COOTBETCTBOBaTh HMAMETPy HOIYCK2EMOIO HEVKPEILIEHHOTO
OTBEpCTHs

IlpucoenuHenyne YKPEILIAIOMEX 3J€MEHTOB K CTEHKE COCYIa MO INOJYNEpPUMETPY HOJDKHO
ofecneynBaTh BOCIPHATHE YCHIHNA, PaBHOTO 1.25 NPOYHOCTH CEYEHKS 3NEMEHTa YCUIIEHHS

Onpenenexnue rabapuror ABI'J] nano Ha puc 627 IIpu 3TOM MPHHUMAETCH HAMMEHbIOMI K3

pasmepoB 25 O nm25S

Pacyem na Manoyuxnosyro ycmanocmb Koxyxa e030yxoHazpesameris.

6 49 TIpoBepouHbIfi pacyer Ha MallOLMKIIOBYIO YCTalOCTh POM3BONMTCA NOCHe
YCTZHOBJIEHMS OCHOBHbIX NapaMETPOB PACHETHBIX 3JIEMEHTOB C Y4€TOM BCEX PaCHETHBIX Harpy3ok
Pacyer conpoTHENEHHR MaIOLMKIIOBOMY Pa3pyIEHHK) NPOMU3BORMTCS N0 aMILIMTYIAM

PHBENEHHBIX YCNOBHBIX YIPYTHX HanpsxeHuH unxna(O‘ B} ) PaBHBIM NOJIOBHHE NPOH3BENEHH
np
pasmaxa MeCTHOH nedopMauuy Ha Moxyns ynpyroctu Hiam to xe(O’a ) = O.DO'O,
np

rae 0 | - pa3max NpUBENEHHBIX HANPKEHMH NO TEOPHH HaHOOIBLIIMX KacaTeNbHLIX

HanpsxeHu# ¢ yyeroM koadHLIMEHTa KOHLEHTPALMY HANpsKeHui (X win Ko (cm 1 6 50, 6 51)
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Pacuer cnipaBennus nst BO3AYXOHArpeBarTeneii M3 MalOyriepoaHCTON ¥ HU3KOJETHPOBAKHKOM
cram 05< o 0210, < 08 s uHTEpBane Temnepatyp -40°C-+360°C

6 50 IlpuBeneHHble HANPKEHHS (O’ ,— 0. 2)*, O, u O, nna paccunTsiBaembix obmacreit

OMpEneNAIOTCS MyTEM YMHOXKEHHS Kaxno# COCTAaBNSIOMWeH HOMUHANBHOrO Hanpsxenns O, u O, B

CTeHKe BO3NYXOHArpesaTens Ha ynpyruit xo3QGHLMEHT KOHUEHTPAUMM HaNpsSKEHWH B NaHHOM

HalpaBleHHH
Hns pacveta nmo n 653 npunuMaercs HauboNblnas M3 BENHWYHH INIPUBEAEHHBLIX

HanpsHKeHH R

BesH4HEbI HOMHHAILHBIX HalpsOKeHHH ONPENeNsIOTes 110 GopMynam

Pr P r

o]=—-5—+-’—fH, o,=—=(P, +08P,),
26 ¢ o

roe Pa - YCTaHOBMBIIEECH HaBJEHHE Ha KOXYX OT (QYTEDOBKH, OMNpEReNseMOe BEIHYHHOM

HanpsOKeHHMH, KOTOpoe nedDOPMATHBHEIA MaTepHal, MCTONb3yeMblH IUIs 3alOJHEHHS
KOMIIEHCALIMOHHBIX 3230pOB B QyTepoBKe, crnocobeH BOCIPHHUMATL LJIMTENbHOE BpeMs
6e3 manbHeiimeit penakcanuy (ONpenesseTcs Ha OCHOBAaHHM MCIIbITAHMI HCIIOJB3YyEMOTO
MmaTepuana), Ho He bonee mamneHMs GyTEPOBKM Ha KOXYX, HOJVYEHHOTO NPH pacyere
BO3MyXOHarpesaTens no paspmermy 7 Jna maros MTKY, H3roTOBNEHHBIX Ha OCHOBE

KaCJIMHOBOH M BHICOKOITMHO3EMHOMN BaThl .P°= =2 xrc/em?
f; - BKre/ oM HODMAaTHBHOE BHyTPEHHEe NaBJE€HUE IyThA,

f - K030 (MHLMEHT TPEHHA B CHCTeMe PYTepOBKa- KOXVX

H - paccTostHHe MEXKIOy TEeMNEepaTyPHbIMH IIBaMH, (PYTEPOBKM MIH pacCTOSHHE OT
PacCyYMTBIBAEMOrO CEYEHHs IO Bepxa LIIHHOPUYECKOH YaCTH BO3OyXOHArpeBartels, HO
He Donee 2/3 odinelt BHICOTHI UMAMHAPHYECKOH YacTH (CM pazzen 7)

3HaueHHs ynpyrix ko3pQHUHEHTOB KOHLEHTPALMK HaNpsOKEHWH B IIONEPEYHOM K OCH LIBA
HanpaBJieHHsAX U1 OCHOBHBIX THNOB CBAaDHBIX COEAMHEHUH KOHCTPYKLMiI BO3OyxOHarpesaTese
npusenesbl B Tadn 6 12 3HaweHHMs HOMHHANbLHBIX HaNpsOHKEHHE TNPHHHMaroTcs Ge3  yuera
k030 dHLUMEHTOB NEPerpysk H K03dPHLUHEHTa YCIHOBUA paboThl COOPYKEHHA

Bemmunna (X nns pacyeta OeHCTBHTENbHA, €CIH (O’m . “a, <o ,» B TOPOTHBHOM
n -

CIy4ae MMEET MEeCTO NOSBNEHHS YNPYro- MIacTu4eckux nepopmanuit

651 IIpH BO3HHKHOBEHHHM B 30HaX KOHLEHTPALMM HaNpsOKEHWH YMNpPYro- MIaCTHHECKHX

nedopmauni (O' . ).,,, Q, >0 o k03(QQHUMEHT KOHUEHTPaLKK VCIOBHBIX YNIPYTHX H2anpKeHKH

K,, (smecTo (X n 6 50 ) onpenensercs U3 COOTHOLWIEHUS
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rae Kﬂ - k03pdUUKHEHT KOHUEHTPALMK HANpSKEHHH B YNpyro- miacrvuyeckod ofnactu (npu

YIpyrux nehopmaLmsx K S
(o)

02

, HO TIPMHUMAETCsI HE MEeHEe 10
(o} )
max / np

Onpenenexue Kﬂ TIPOU3BOIHUTCS 11O hopmyne Kﬂ = (

6 52 Ha ocHOBaHMM aHamH32a NEHCTBYIOIIMX Harpy3OK M TEMIEDaTYpHBIX IOJel, pacueTrom
HanpsKeHHOTrO COCTOSHMA 000JOYKM BO3NyXOHarpeBaTess ONpeResatoTcs Haubolee HanpsKeHHbIE
paccunThIBaEMble 061aCTH, KOTOPbIE B NIEPBYIO OYepelb JBIAIOTCA

a) IPONOMBHBIH CTHIKOBO# OB WIHKEAPHYECKOH JaCTH KOXyXa,

6) 30Ha COeMMHEHKH WTHHAPUIECKOH! YaCTH O ChepUUECKHM KYTIONOM,
B) 30Ha NIPKUBAPKK NaTpyOKOB, ITYUEPOB MM TPYO k KOXYXY BO3MyXOHarpeBaTells,
r) yrioBble HIBb IPHBAPKH K TTIOBEPXHOCTH KOXYXa MOHTXKHbIX 3IEMEHTOB

653 Omnpenenerne NOMYCKaEMOrO HHCIA LIHKIIOB [N ] MO 3afjaHHbIM B 3KCILUTyaTauuy

AMILTHTYZaM HalpsDKeHHH HIH NOMYCK2eMBIX aMILTHTYR HalPsDKEHMH JUT 3aJaHHOTO B 3KCILTYaTalMH
YMCNA UMKIOB NMPOM3BOAAT [0 PACHETHBIM KPHMBBIM YCTIOCTH, XapakTepH3YIOIMM B Ipefenax Mx
NPHMEHEHUS 3aBHCHMOCTh MEXITY JONMYCKaeMbIMH aMIUIMTYAAMH YCJOBHBIX HANPSDKEHWE M
JOMyCKaeMbIMH YHCIaMH LHKIOB

HOJ’I}"{CHH&H BEJIMYHHE IIMKIOB [N] He noJpkHa OblTh MeHblue 3HA4YEHHUs, NMPHBOAMMOTIO B

3a0aHMM Ha IPOEKTHPOBAHME, KaK 3TO YKa3aHOo B 5 1

Hns crane#t ¢ npenenom rexyuect185-280 MIla (xpusbie 1 u 2) u 285-440MIlz (xpusbie 3 u
4) wa puc 628 npuBeNeHBl pacueTHblE KDPHBblE MAaNOUMKIOBOM YyCTAaNOCTH I HHTEpBana
remnepatyp (-40°C)- +360°C Ecmu nocne ananusa IEeHCTBYIOWMX Harpy30K K TEMIepaTypHbIX nonei
OKaxercs, 4TO Haubonee HanpsxkeHHat oBnacTb BO3MyXOHarpeBaTeNs HAXOHNHTCS B OCHOBHOM
METaJUIe, TO HCIONB3YIOTCS KpMBbIe 1 M 3, ecny xe B 3TOH 06MacTH HaXOOMTCS METAILT LIBA K MeTalll
30HB! TEPMUYECKOTO BIHAHHSR, TO HCTIONB3YIOTCS KPHBLIE 2 WK 4
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Tabnnua 6 12

Cxema coemMHeHHs XapaKkTepHCTHKa Koag-t
COeNNHEHHR KOHLEHTpalMH
HanpspKeHuH B

CeyeHHH a-a
] 2 3
8 CreixoBoit V-06pasublit Heobpabo-
2 k TaHHBIA OB B MECTE NEPeXona k
' [ OCHOBHOMY METaJLTy
-~ L w ‘J - a)e/d212 h/e=0,]125 1,3
\_— 6)6/6212 hje=0,25 1,5
al
2
g To xe, Ha moxKkianke
aj h a)e/5212 he=0125 1,65
l 6)6/6212 h/e=0,25 1,95
S —
al
3
4 Crrixoeoit X-06pas3Helii moB Heob-
paboTaHHbIH OB B MECTE Nepexona
a ”:,_—'7 X OCHOBHOMY METJLITy
5 > < I a)e/6208 hfe=0125 16
! L 6)6/8 208 h/e=025 20

al ’

CrbixoBo#i Heo6paboTaHHEIH WOB ¢
TIONPE30OM OCHOBHOTO MeTaina (He3aBH-
CHMO OT BHIa Pa3nelKH

a)1=05mm r=025mm §=12 3,9

5=20 36
' e F=10mv  5=12 245
5=20 23

6)1=27mu r=025mm §5=12

r=10mm

o O O
nonon

[ S I O ]
o N O
il S I
(e [
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1 | 2 ] 3
5
CTbIk0OBO# HeobpaboTaHHEI WOB €O
) la CMelleHHEM KDOMOK (HE3aBHCHMO OT
) ] BHZa Pa3NeNKK)
A8 I a 6) 85/5=0,2 2,4
5
CrbikoBoH HeoOpaboTaHHbIi INOB € yr-
JIOBaTOCTHIO (HE3aBHCHMO OT Pa3fieNky)
a)o = 3°
6)a= 50 2,0
2,7
2
CoenvHeHHe BHAXNECTKY
- 1060BbIM ITBOM
h: | 0 9()< ja _ 4<0
I A a)a =45 3,8
- L 11 "= 6 a=60" 1,7
N I a 8) o= 30° 8,0
8
o CoenuHeHne HeCHMMETPHYHOE
rl a BHaxJ1eCT 1060BLIM BOM (8 2 A,,)
—— \ A J\ a= 450 5=7
RN —
la
9
YrnoBoii OB, HenepenaLHi
) R4 VCUIHS 1,55
—_—
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] | 2 3
10
by Kounbuepoii oB HeCHMMETPHUYHOR
, o la BBapKH narpybka npu
, ' o/D<021
04<6,/6<10 3,2
a
| D
11
Konbuesoii moB cHMMETPHYHO# BBapKH
. ) narpybka nmpy /D <02
| Lo 04<8,/6<10 2,0
l
: la
; | D
IIpumMeyanus

1 Bon 1,2, 3,5 B CTpOKe a) NpHBENEHbl 3HAYECHHS NN FEOMETPUYECKHX IapaMeTpoB
CBapHBbIX LIBOB, COOTBETCTBYIOLIMX YCTaHOBJIEHHBIM JOMYCKaM, B CTpOKe ) H B) - U9 WIBOB ,
HMMEIOIIMX OTKIIOHEHUS OT HEX (ZeeKTHOCTD)

2 TIpoMexxyTo4Hble 3HauEHM KO3hDHIIMEHTa KOHUEBTPALUK MEXIY 3Ha4YEHUIMH CTPOK 2) H
6) onpeneysrOTCS MO IHHEHHOR HETEPNONIUMH

3 Ilpu yuere myx medekToB B ODHOM CBAPHOM COENHHEHHM (YIJIOBAaTOCTb, IOXPE3 ¥ T 1)
npuHuMaercs KO3GOHUMEHT KOHUEHTPAaUMM HampsDKeHuH MA medexra ¢ Ooibluedl BEJHYHHOM,
yBeJH4€eHHbIH Ha 15%

4 TlpusenexHsle B 11 4 9 BUIBI COCOMHEHHH NOJDKHBI PACYHTHIBATBCS 11O KPUBBIM 1 H 3, Kak
Ins OCHOBHOTO MeTaia OCTalbEblE COSNMHEHMS PACUMTBLIBAIOTCS MO KPUBLIM 2 H 4, KaK 115

CBapHOIO 1IBa
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7.PACYET ®YTEPOBAHHbIX KOHCTPYKLIUN

lpunsimeie 0603HaveHus
X, Y.z - NIPAMOYTOJIbHblE KOOPAHUHATSI,
0
]; s ]; 5 7; ) C- TeMIepaTyphbl COOTBETCTBEHHO HapyikHasl, BHYTPEHHSAS H TEKyllias B Cnoe

G&yTepoBKM B HHTEpBaJle IPaHHYHBIX TEMNIEPATYP T; - T; _, » T€ 1 - HOMEP C11os

, J - HOMep IpaHHLbI COsA ( HyMepalus CIOeB M IPaHHLl HAuHHAETCH C
BHYTPEHHe{i TOBEPXHOCTH QYTEPOBKH) ,

0

T ) T ( C) - TeMmepaTyps! KOXYyXa B XONOIHILHHUKOB (CpelHHe),

/IF ) /15 - (xkan/m’, yac rpax) - k03hbHUHEHTE COOTBETCTBEHHO TEILIOOTAYH OT
TIOBEPXHOCTH KOXYX2 H TeIUIOBOCIIPHATHS UL BHyTpeHHeH NOBEPXHOCTH
dbyrepoBkH,

/11 - (kkan/m®, uac rpaz) - k03 GHULUMEHTH TEIUIONPOBOTHOCTH CIOEB,

RH . RB . R, - (M?, 4aC rpa;/KKan) - TEMIOBbIE CONPOTHBIEHHS CIIOEB,

P,P ) P yyr - (krc/cM) - BHYTpEHHHE NaBIIeHHs COOTBETCTBEHHO OT BO3IYLIHO# (ra30Boit)

B>~ W
Cpenbl, ITHXThI, LIaKa H XHUIKOTO YyTyHa,

0,.0, - (xrc/cmz) - COOTBETCTBEHHO MEPHIMOHANbHbIC H KOJbLEBblE CYMMapHble
HampsDKEHUS B KOXKYXE,

0.0, - (Krc/cM?) - KOMIIOHEHTbI HaNpPSDKEHHIT B KOXKYXe OT TeMNepaTypHOro pocTa
byTepoBky,

o} > o) " - TO Xe, OT BHYTPEHHEro OaBJIEHHs TyTbs WIH LIMXThl ¥ YyTVHa,

O,» o) 2 O, - KOMIOHEHThI HATIPSUKEHMHA B CHOSX (GyTEpOBKM COOTBETCTBEHHO KOJbLEBLIE,

MEPHUIHOHATIbHBIE K DalHa/IbHBIE,

U s W - (cM) KOMNOHEHTH! NIEPEMELICHHH COOTBETCTBEHHO MEPHIHOHANbHbIE H
panuanbHbIE

£..E, - KOMIIOHEHTb] OTHOCHTENIbHBIX Re(OpMaLHit, COOTBETCTBEHHO KOJbLEBbIE M
MEDHIHOHAJILHbIE,

E} (T ), E Yy, E- (krc/cM?) COOTBETCTBEHHO MOZYJH YIpyrocTH cioes GyTepoBkH B GYHKUMH OT
TEMIIepaTypbl, MOXY.b YHPYIrOCTH YyTYHa B CTANIH,
a (T ), X ayr, & -(1/rpan) - COOTBETCTBEHHO KO3 GHLUHEHTh! IHHEAHOrO PaCIIHPEHHS MaTEPHANOB

®yTepoBkH B QYHKUHH OT TEMIEPATYPHI ¥ KO3 DHUNEHTEI TMBEHHOrO
PacLIMpeHHus YyTyHa U CTajH,

f - KO3QOHIUHEHT TPEHHUA B CUCTEME KOXYX PyTepoBKa,
m.n - k03¢ bHUHEHTb! NONATIHBOCTH Ae(POPMATHBHBIX CJIOEB M BbIFOPAIOIIMX 3a30POE,

1% - koadhduunenT IlyaccoHa nus cTany,



2 ITHUHANCK am. MeabHuKOBA

=

, — (cm) Tommuuna cnoes $yTepoBkH

OTCYHTBIBAKTCS NEPNEHNMKYNSPHO obpasyroweii ,
= (cm) pamuycel cnoes dyrepoBku

%

- (CM) BBICOTa PacHEeTHOro Y4acTka 000NOUKH,

n,n-1

~

- (cM) WIHHA PacYeTHOTO y4acTka 060N0HKH,

- (cM) pamuyc KOXyXa,
- (cM) TONIIMHA KOJXyXa,

3
3
1

- (cM) TONMMMHE BHIMOPAIOUINX PaNHalbHbIX NPOKIANOK,

- (cM) TONMIIMHA BEPTHKAIBHBIX 3a30POB MEXIY XOJIONUIbHHKAMH,

.0 00y,

- yron Mexuy obpasyioleii KOXyXa ¥ BEDTHKANBIO,

g
s

8
8

- k03 PHunHenTb! ocnabneHns COOTBETCTBEHHO B KONBLEBOM H MEPHAMAHAILHOM
HaNpaBNeHUsX, IPHHHMAETCS PaBHbIM .Ko non 647,

- (Krc/cM) - )KECTKOCTB CRKaTOH 30HbI (PYTEPOBKH IPH CKATHH,

> o

-

- (krc/cM) yIpyTo-TeMIepaTypHas XapaKTepuCTHKa GyTepOBKH,

-

>

. N - (xrc/cM) MEpHIHOHANbHbIE HOPMAILHBIE CUITHL, OTIpesesieMble 10 6e3MOMERTHOH
TEOpHH
's M - (krc cm/cMm) merubaromme MOMeHTH B QyTepoBKe (OTHECEHHBIE K eTHHHMLE NIHHbI

OKPY>HOCTH KOOPIHMHATHOH [OBEPXHOCTH QYTEPOBKH) M KOXKYX2 (OTHECEHHbIE K
eIHHMLE IUTHHb! OKPYXXHOCTH CDEIMHHOHN MOBEPXHOCTH KOXYXa)

O6wue GaHHbIC

71 CransHOH KOXyX M (YTEPOBKa PacCHUTBIBAKOTCS Ha NPOYHOCTb N0 OE3MOMEHTHOH
TEOPHH TOHKOCTEHHLIX COCTaBHbIX obosodex (nm 7 2~7 47)

72 B CTanbHOM KOXYXE€ YYMTHIBAIOTCA KOJLUEBBIE H MEPHIHOHANLHBIE HANPSKEHHS, NPH
3TOM B IManasone pabouyMX TEMNEpaTyp KOXyXa MOOYAb YOPYTrOCTH, K03hUUMEeHT THHEHHOro
pacuupenns, koapbuument [lyaccosa 1 K03 GHLUHEHT TEILIONPOBOIHOCTH IIPHHSTH! NOCTOSHHBIMH

73 Hecymme cnou OyTEpOBKM pacCMaTpMBAIOTCS KaK VIDYIHe MaTepHalibi, CBOMCTBa
KOTODbIX H3MEHJKOTCA IIPH HEPaBHOMEPHOM Harpese IO TONINMHE CNOeB MOZyab YNpPYroCTH.
K03 PULMEHT NTMHEHHOrO paclIMpeHus, KO3POHUUHEHT TEIONPOBOAHOCTH ABISKOTC (QYHKUHAMM
TemriepaTypel  Koadbduuuent Ilyaccona mns QyTepoBKM NPHHRT paBHbIM Hymo Crou QyTepoBKH
paboraioT TOmMbKO Ha ckathe CnoM , B KOTOPHIX BO3HMKAIOT DAaCTArMBAIOLUHE KOJIBLEBbIE K
MEpHUIMOHANbHblE HampsKeHHs, M3 padoThl B ITHX HanpasleHMsx MCKIouawTrces  Onn
BOCTIPHHMMAIOT TOJIBKO PalHalbHble CHMAIOLIHE HAIPKEHHS

74 Matepranbl 1ebOPMATHBHBIX CJOEB BOCTIPHUHMMAKOT TOJBKO PANMalIbHOE CXKHMALIee
HanpsbKeHWe, TpUYEM 3aBHCHMOCTh MeXIy panuanpbHOR nmedopmaumeli U HampsKEHHEM
onpenensercs Ko3QQHUHERTaAMH NOINATAMBOCTH MMeIOLIMM pasnudHblE 3HA4YEHHs IULY PAa3HbIX
MaTEPHANIOB H U3MEHAIOWHMMHCA B 3aBHCUMOCTH OT BEJIMYHHbI HATIPSDKEHHUA

75 B MecTax BO3HHKHOBEHHMSA KDaeBbIX 3(PPEKTOB K JNOKAIbHBIX BO3MEHCTBHH HeoOXOXHMO
IPOM3BONTL NONOJHHUTENbHYIO NPOBEPKY NPOYHOCTH KOXyXa C Y4eTOM 3THX BO31EHCTBHH (CM

Pasnen 6 u nn 7 48 - 7 57 nacrosuero pasnena)

TIpumeuanue B mecmax 603HuKHOSeHUS Kpaegblx 3¢Q@exmos, Hawuus pefep u 30HaX ¢ OMEEPCMUAMU
HEOOXOOUMO 8bINONHAMb OONONHUMERLHVIO NPOEEPKY NPOMKOCMY CIMANbHOZ0 KONCYXA § COOMEEMEMEUY € NONOH EHUAMU
pacvema, uanoxceMHemu 8 paidere 6 Ilpu smom pacvemrvie Hozpy3Ixu (Oaerenus, paduansHele u no obpasviowei)



Pa3zoen 7 Pacvem ghymepoearnwix xoncmpyxyuii 7- 3

onpedenRiomcs C y4emoM 6030eiicmeus (hymepoeKu CO2NACHO NONOHCEHUN, UINONCeHHvIx 6 OaHHOM pasdeie, @ npu
onpedenenuu nanpaxcenuti no gopmyaam (7 5), (7 6) xoaghguyuenmo! He ynumvigaromes

Pacuyem domMeHHbIX neyvedy.

7 6 Hacrosuuii pac4er pacnpoCTpaHAeTCs Ha JOMEHHbIe NNeYH C MHOTOCIONHOH GyTepoBKOii B
COYETAHHH C OIHHM HJIM OBYMs KOMIIEHCAUHOHHBLIMH CNOSIMH M BBLIFOPAIOLIMMH 3a30paMu Pacyer
YUYHTBIBAET BO3NEHCTBHS OCECUMMETPHYHBIX TEMIIEPATYp, AaBNEHHS Ia30B, IWMXThI, LJIAKa U JKHIKOIrO
yyryHa JU1s 3TOro no BbICOTE NIOMEHHas neyb pa3buBaeTcs Ha OTAENbHbIE YYaCTKH C OIMHAKOBOM
KOHCTpyKLMe#l B kaxnom ydactke 0683aTeNbHO PaCCYMTHIBAIOTCS IBA CEYEHMS - BEPXHEE H HUXKHEE
Pacuer HauHHaeTcs ¢ BEpXHEro y4acrka obonouxu (puc 7 1a) B kaxxnom cedeHHH TONMLHHB! H
panuychl CIOEB OTCYHTLIBAIOTCS B HaNpaBJieHHH, HOpMaNnbHOM K 06pasyromeit
PaccmaTpuBaercs 2 COCTOSIHUS QYTEPOBKH NeqH
1 nepBoe-Kianxa B IPOEKTHOM MOJOXEHHH,
2 BTOpOE - KJ1afKa BbIropena
HanpsokenusiMH 0T coBCTBEHHOH MacChl KOHCTPYKLMH npeHebperaeM u3-3a MajOCTH 110
CPaBHEHHMIO C HaNpSOKEHUSIMH OT JABNCHUS KIaOKH, ra3a, MPOXYKTOB ILIaBKH

7 7 Pabouas (HOpMaTHBHas) TeMNepaTypa ra3a BHyTPH NeYH (7;) H3MEHAETCS N0 BbICOTE B

COOTBETCTBHY C pHC 7 1B TemnepaTypa rasa B pacueTHbIX CEYEHMAX ONPENENIeTCS MO JIUHEHRHOM
WHTEPTIOJALHHK

TemnepaTypbl XONONUNBLHUKOB B pa3HbIX 30HaX MO BHICOTE NEYH NOJDKHBI ObITH 3a1aHb]
TEXHOJIOIHYECKOH OpraHH3alked ¢ yYETOM THIIa OXJIAXIEHHS ¥ COCTOsSHUA dyTepoBku Ilpu
OTCYTCTBHH 3aaHHH NpUHUMAaeTCs

a) nepBoe COCTOSHHE (KanKa Lena) - TEMIepaTypa HapyXKHOM NOBEPXHOCTH [UIMTOBOTO

xonomuibHuKa (Ombkaiiinas K KOXyXy) T i TIP¥ BOLSTHOM OXJIAXKIEHHH - 160°, mpu

HCTIapUTENbHOM OXJIaXISHHH - 200° ¢ COOTBETCTBYHOIIMUM NEPENAIOM 10 TOIIIHHE
xonoxunbarka 50°C 150°C
6) BTOpOE COCTOSIHME (KIaNKa BLINOPENa) - TEMIEPaTypa X0NOIHIbHUKOB COOTBETCTBEHHO

T =150°C ¢ nepenanom o Tormuue 100°C u 7. =300° ¢ nepemanom no Tomuise 200°C

7 8TemnepaTypa Ha rpaHHLAX CNOEB B PaCYETHLIX CeYeHMAX NeyH omnpenensercs ( puc 7 2) no

bopmynam
a) B 30Hax 6e3 oxnaxxaeHus KiagkH ( XOJOTUIbHHKH OTCYTCTBYIOT )

(71

const °

T - T )l
T=T ——i—”-(RB +ER)+T
J R 1=) !
0
rne 1. 4 - TEMIepaTypa HapyxHoro Bosmyxa npuHumaercs no CHull , B 3aBHCMMOCTH OT pafioHa

CTPOHMTENbCTBA
MHHHMaJIbHO#H 1o rpade 19 Tabn 1
MakcHManbHOH mo rpade 16 Tabn 1,

1 1 h x
R=—,6 R=—,6 R=-—, R=R+3SR+R 72
B AE H 2_,} 1 Z, 0 B E 1 H ( )

B dpopmynax (7 2) Tonunsa cnoes h, NOACTABJIAETCA B M

/13 - npuHKUMaercs no Tabn 1 npuaoxKeHHal B 3aBUCHMOCTH OT TeEMNepaTypbl T ,
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P=0.75H]  1000°
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na 30hm1 ¢
yanepooucmon
giymeposroii

Pacuemnan cxema OOMEHHOU nevu

1. BoiCcOKO2NUHO3EMUCHIbLI KUPDRUY UNU Y2IEPOoOUCmble Gnowu. 2 Inumst
6030yuur020 oxnaxcoenun.3. Memannuueckoe Ono. 4. Ymepo()ucm'ue broku.5.
Yznepooucmas naboiira. 6. Koscyx. 7. Ilaumossie xonodunsrur. 8. 3acsinka
(no npoexmy). 9. Illamomusli kupnuy. 10. 3anonnernue no npoexmy. 11.

3awumnste ceamennmsr. __ _ 3navenus Puyz npu paszape newadu. T -

pacuemnan memnepamypa 2a3a; P, Pyyz - 0aénenue 2aza, uyzyna



Pa3zden 7 Pacuem ghymeposannsix koncmpyxyuti

o [ T

'{ Sie
71
4

Puc.7.2

Pacuemnan cxema Ons KoHUYECK020 yUacmKa neyu
1 - ozneynopubLil enoi; 2- KOMneHCayUOHHbLE CAol; 3- naumossle
XONOOWLbHUKY; 4- KOMNEHCAUUOHKBIE CO U MeNHCOY XON00UNbHUKaMIL; 5-
Kovcyx; T, - T, - memnepamypbi clioes; 6- paduanbhbie c20paemble NPOKNAOKU.
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Puc.7.3

Pacuemnaa cxema newaou

1- svicokoenunozemusrii kupnuy, 2- yenepooucmsie noxu(h,); 3-
KOMNeHCauuonHbLi ciod (y2repooucman Haboiira(hy)); 4- niumogsie
nepugepuiinbie xonoounvruxu (hy); 5- kosxcyx (6); 2o~ cocamas 30Ha
KAGOKU Neuiaou; Z ;- meopemuieckan ZpaHuya paszapa Kniaoku
newadu (2-06 nepuod pabome! newadu)



Pazden 7 Pacuem ¢hyymepoeanmvix Koncmpyxyuii

/1,, - NpHHHUMaeTcs paBHbIM 20,
ﬂ' - IUIA pa3iiHYHbIX MAaTEPHAIOB NpUBeNeHk! B Tabn 3 npunoxeHusl,

K - ancno seex cnoes ¢ yuerom koxyxa
T - 5 opmyne (7 1) BBOIUTCS TONBKO [IPH OTpenENeHHH TeMIIepaTypbl KOXYXa H NPHHUMAETCS

const

e IS WAXTHI M pacTiopa +30°C
® IUIA 3aIUIEYHKOB H rOpHa +50°C
* 1A nemanu +20°C

6) B 30onax, oxnaxnaeMbIX TUIMTOBbIMM XONOMMJIBHHKAMH, TEMIIEPATYpa CNOEB ONpenensercs
cornacHo ¢opmynsl (7 1) ¢ y4eTOM OXJIaXTAIOLIErO BO3AEHCTBHS XOJNOMMILHHKOB IloJyyeHHBblE NO
dopmyne (7 1) BenMuMHBl TEMNEpaTyp KOXyXa HE HOJDKHBI MpEBBINATh 3HAYEHHH, YKa3aHHbIX B
Tabn 5 8 , rpadsl "KpaTkOBpEMEHHble" ¢ yueTOM KO3(QOHUHEHTa HaNeXXHOCTH NO Harpyske , 4To
obecneunBaeTCs COOTBETCTBYIOWEH KOHCTPYKLUNEH QyTEPOBKH K CHCTEMbI OXJIaXIEHHA

ViaMereHue TemMnepaTyph! 10 TONIHHEE OTHEYNIOPHOTO CNOsi GYTEPOBKH NPHHHUMAETCS 110

r-T
NMHEHHOMY 3aKOHY T(Zx) e T;ﬂ + _j—h_i'(h' - Z.) (73)
7 10 IlpoBepka NPOYHOCTH KOXYyXa NOMEHHOH NeYH MPOM3BORMUTCS 1O HOpMyre
o =.o 0,0 +0 <mR, 74
rze O, = (o;p + o;,) -K* <R, (75)
0',=(a +c7)~Ky <R, (7 6)
P n ocn

B dopmynax (75) , (76) , O-;p " O'W onpegensercs no Tabnune 71 u 72

COOTBETCTBEHHO 17 IIEPBOTO M IUIT BTOPOrO COCTOSHHUS KUIaZKH
3Ha4eHus BeIHIHE O -3 o} ,p W1 IEPBOTO COCTOAHHS KI2IKH IOMEHHOHR nevH Tabnuna 7 1

Ceuenus no - . . .
c,=0,L15+0_,-12+0, w11 o,
7
puc la o',, O-m GX'!YT
1 r 0 0 Pyr
pBZ 25 1:15
2-4 r dr 0 Fyr
0,5p, < 0,1—0,5 — 115
Ps s 5 26
5-8 r ar 0 P,r
0,5p, — 0,1—0,5 £ 115
P 5 2%
9-10 r dr 0 FPyr
0,5p, = 0,1—0,5 £ 115
Ps s 5 26
1 r dr 0 P,r
0,5p, = 0,1—0,5 = 115
Ps s 5 26
12-14 r 0 Hr Fr
05p,—= 0,75— - 115
Ps’s 5 25
15-16 0 0 0 B,r
2415
25




8 IMHHHATICK um. MenpHHUKOBA

Tabnnua 7 2
3Havenus senuuuy O I o ,» A% BTOPOrO COCTOSHMS IUTAZIKH IOMEHHOMH nedu
Ceyenus no — . ; .
c,=0,-LI5+0,_,-12+0, 411 |o,
71
puc71a o, o. O, un
1-3 r 0 0 Pyr
- ——-115
Pes 25
4-8 r dar 0 Fyr
- 01— =115
Pes 5 25
9-10 r dr 0 Br
= 0,35— 05
Pes 5 25
11 r dr 0 P.r
~ 0,1— =115
Pe's 5 25
12-16 r 0 Hr Fyr
— 0,75— —-115
PB 5 ’ 5 25 ?
IIpumeuanue

1) B mabauyax 7 1 u 7 2 xosgp@uyuenmyt 1,1, 1,135, 1,2 -x03gpuyuenme: nadexcrocmu no nazpyaxe (mobn 5 11),

2) d - enympennuii duamemp gymeposxu e pacvemrom ceueruu, npu onpedeneruu nanpaxcewud & O pacnopa
wuxmel, ¢ popmynsr d nodcmaensemcs ¢ mempax,

3) H - paccmosnue om ommemxu ypm do pacuemnozo cevewus, npu onpederewuu uanpsocewui O Yo om
pacnopa ¥yeyua, &€ GopMysy noocmaan’emecs 6 MEmpax,

4) Bce ocmanbwbie genuunsi, 6xodauue 6 popmyns: Ong nodcuema ranpsycenuis ¢ koxcyxe O o (Hanpaxcerus om

Oaenenus 2asoeoil cpedv) O u O _ uyr nodcmaensiomes ¢ canmumempax
xu X

Hanpsoxerns O H O'yr B 1l -oM CedeHHM MR IDAXThl, pacnapa, 3allIeYHKOB H TIODHa

(n) (n)
P"-r,

o =—t——.

OMNpPEnENAIOTCSs MO PopMynam o 5 ) n a7

Hn n-1 ) nt
n .n n (7 8)
27 .8 . cosp

G_ = Z f(n>( Pyl Pz("’r}"))

3necy 1=1,2,3 - nomepa cedeHu# no puc 7 1,
f =0,3 w11 cedeHMs LWaxXThl, Pacropa U 3anne4ukos
f =0,5 nna cevenu# ropHa,
m=0,85 (tabn 5 12),
N,=1,2 - x03duLMEHT HaneXHOCTH N0 Harpyske OT pacnopa pyreposxy (Tabn 5 11)

7 11 BenvuuHb! paguaibHbIX HaBAEHMHA HA Hapy>XHbIE NOBEPXHOCTH OTHEYNOPHOH KIaOKH H
NJATOBBIX XONONMILHUKOB ONpPENeNTOTCs N0 popMynam

— Alp'522+A2p.é‘12
' 8,6.-6,-0,

(79)
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A, -5 +A -5

) = (7 10)
5 -0,-90, 9,
2
P — r-r
rae S, =2+m,-h + 22— (711)
Bl Eyr'h3
v.-r
9, =", (712)
E,-h
N r
A, éz sinfK!-anTH -sinfK: -
_ S-n —
—nh —awTr, ——'-Z-—rin,, (713)
T
2
7, d.nmr
. +___ 085 x “x x4’ (7]4)
E h Eo 27 A,
nr, d.nmyr
G, = : (715)
E h  2nh
) on —
AZP n-1 SmﬂKo_#nz

27
(7 16)

mePP=PB+Ra +P'-ryr (cMTabn71,72)

B dopmynax (79) —(7 16) urnexchl NpH BCEX BENMYMHAX NPENCTABJEHBl B COOTBETCTBHH C
pacdeTHOH cxeMo# Ha puc 7 2 BeHIHHb] 6e3 HHACKCOB OTHOCSTCS K KOXYXY

Kospuumentsr 8 (713) u (7 16), yuuTbiBaromue nepOpMALHKE B MEPHAMAIBLHOM
HanpaBJeHHH

® IUIA KOXyXa K =14
¥
® 1718 XONOXHIbLHHKOB K o =09
@

® I TOHKOCTEHHOH KJIaIKy K 0 =0,5

. @
® 111 TOJCTOCTEHHOMH Ko =0,75
M - XOMM4EeCTBO panMalibHBIX BLIMOPAIOIIKX MIPOKIIANOK B HECYLLEM CIIOE YTEPOBKH,
N, - KONMHECTBO BEPTUKANBbHBIX 3330POB MEXIY XONCIHIbHbIMH IIHTAMH

BenuuuHbl B] u N , Bxomsumue B dopmyy (7 11), (7 13) umerot Bun

B =}E,(T)az,, (717)
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N, =If,(T)az,, (718)
1(7)=aT(z)E()

Bryucnenue Bh u N », IPOM3BOINTCA cOracHo 1 7 28 ¢ nomousio Tabnun 7 npHnoxkeHns 1

Tax xax B Hauane pacuera R - HEM3BECTHBbI, TO 3HaueHus kospdrumentos 1 u M mna
KaXIOro M3 DePOpMaTHBHBIX ClOeB CilemyeT B3ATh nHOO M3 nepBod , JuGO M3 BTOPOH CTPOKH
Tabnuusl 4 npunoOkeHHs | NpPOM3BOABHO IJOCne BBLINOJHEHHMs pacyeTa HEOOXOZMMO NPOBEPHTH
BBINOJIHEHHE HEPABEHCTB, YKa3aHHBIX B NIPHHATHIX MU pacuera cTpok Tabmuusr Ecnu kakoe-nmubo u3

HHX He BBINONHSETCS, TO HEODXONMMO B3STh IS 3TOTO CNOS 3Ha4yeHHMA k0d3bduuuenTos 1 u M u3

Ipyro# CTPOKH M CAENaTh OBTOPHBIH pacyer
7 12 Pacyer, BbmosHenHbl#d no dopmynam (7 9)~(7 16) , ocHOBaB Ha NpPeMIOXEHHH, 4TO
OTHEYNOPHBIe CNOH GYyTEpPOBKH CXaThl 110 BCell TOMNMHE 3TO ClexyeT NPOBEpPUTh N0 hopMyne

0,.(2)=E(z)e. - aT(z)]. (719)
roe

€n=Bih'(-—R-rz+Nﬂ), (1.20)

Eciu 5Mopa KONbLEBbIX HANPSDKEHHH B 7 -OM COoe GyIeT HMeTh PacTAHYThie 30HbL, TO 3TH
"OHbl M3 HalbHEHIIEro pacueTa B KOJBLLEBOM HanpaBlIeHMH HCKIIOYAOTCS M MPOM3BOAMTCH
NOBTOPHBIH pacuer ( BTOpPOEe NPHOMMKEHHE) C HOBOH TOJINMHON CJIOS, PaBHOH TOJINHHE CXAaTod
30Hb! SMIOPbL, HOBBIMH COOTBETCTBYIOLIMMH TEMIIEPATYPAMHU IDAHHL ¥ PalHycaMy

E, (Z,) H O!,T (Z,) ~ ompenessoTes 1o Tabmunam 6 W 7 mpunoxerus | BrraucneHue

nepeMELIEHHR BBITIONHACTCS COTNIacHO I 7 45 1 7 46
713 Jns BTOPOTO COCTOSHMA KIaOKH MJIH, €CIM OTrHEYTIOPHbIM CNOH OKa3blBaeTCs

nomsoctsio pacsyrsv (mpu ) < 0)

A
P=— (721)
)

an

rae A:p né‘_ onpexnensercs no Gopmynam (7 16) u (7 14)

A r
7 14 Ecntu okaxeTcs, 4TO P] > P2 , TO P =722

>
114

2

v —_
rae 0, =%++m,-h, (723)

1
1

+aTH  sinfK!-aTH sinfK,-nh-alr-

a =
- B
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5n—_Pr
____'n -
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7 13 Ecau nepudepuiiHbie XOJOAUALHHKH OTCYTCTBYIOT , TO palHasibHOe NaBNeHHE KIaIKH
Ha KOXyX Orpenensercs no dopmyne

(7 24)

P=—= (725)

[N

me 0, =
B E5

SinfK!-aTH  sinfK,-nh—alr-

(7 26)

=z,

5}7— Pr
2z E5

B dopmyasl (7 7) 1 (7 8) BMecTO P MOACTABJISAETCS R ,aBmecTo ¥, — 7,

2

(727)

714 Jlemane COBPeMEHHBIX HAOMEHHEIX neyell BBINOJHAETCS B CpPejHEH wacTH M3
BLICOKOTJIMHO3€MHOTO KMpPMNM4Ya, @ CHH3y M Ha Iepu(PEpHM - H3 YIVIEpONMCTBIX OJNOKOB HIH
BbIKJIANbIBAETCS LETHKOM M3 yTaepomucThix 610koB (puc 7 3) B nepBoM IpHONMXEHHH paauanbHOe
IaBNieHHe KIAaNKk Ha KOXyX, 6e3 yuera pacTAHyTO#H 30HBI, onpenensercs no ¢opmyne (7 25), B

KOTOpOi
5”=r§‘+—r— 085+mh +m5 (7 28)
A, =075aTr-nd -nh—alr (7 29)

B dopmynax (7 28) , (7 29) obo3HaueHHs BXONAIIMX BENHWYHH OaHbl B COOTBETCTBHM C pHc 7 3, a
Taxoke 0603HadeHbI

O - x03hHUMEHT THHEHHOTO pacIMperus GyTepoBKH Jemany ( I BbICOKOTTHHO3EMHCTOM
xnamn O, =6 10°),
E =D 10* (xrc/em?) - MOIyJb YIIPYTOCTH KJIaOKH Jeiany
K =7 - 3KCTIEpUMEHTAbHbIH KO3hHLUHEHT
T: , - TeMIepaTypa KIaIKy N0 OCH Nellany Ha riydune 1 M

T: , =1000°C ( 2n% BHICOKOFIMHO3EMHCTON KIAIKH)
7 17 BennunHa CxaToi 30HBI NEmMany ONpenensercs no popmyne

T15P
" NEaT, 739

- i
C ydeToM CxaTOH 30HbI N€Ilagy panualbHOE NABIEHHE KIanKK (R ) Ha KOXyx Gyaer
omnpenenero no ¢opmyne (7 25), rae



2 NHAAICK um. MenbHuxopa
rK 2r(r-r) » — =

, =T+ U °)+——-O,85+m2h2+m,5ﬂ (731)
E E((r+r) E6

A , - onpenensercs no gopmyne (7 29) npu 1, =

Bennuuuxb R u ¥, onpeneastoTcs NOBTOPHO, NOKa He 6yneT AOCTUTHYTO PaBEHCTBO
n n+l
R = }? (732)
~3e ¥ - KOJH4ecTBO OnpenesieHni R

718 [ins newany, BLINOJHEHHOH LENHKOM H3 YIepONMCTBIX 6O10KOB, 3Ha4yeHMe R
onpenenserca no dopmyne (7 25) ¢ 3ameHo# koadduimenta B popmyne (7.29) c 075 Ha 084 u B
Dopmyne (730) ¢ 15 Ha 1 33 u ¢ 3amenofi Temnepatypsi 1 ,=1000°C na T ,=1400°C

719 Tlpyu pasrape KJaIky JeINany 30Hb! C Pa3srapoM PAaCCUMTBHIBAETCA Tak e, Kak H CTEHKH
TOPHa ¢ LUTMHIDHYECKHM KOXYyxoM, rmo ¢opmynam (7 9), (7 10), npu 3ToM TosmuHa GYyTEpOBKH
TPMHMMAETC PABHOH TONINMHE CTEHKM FOpHa

720 Ilpu Banw4Mu Ha DOMEHHOW NEYH MOPETOPHOTO KONbLE, NOCHENHEE PacCUMTHIBAETCS
<aK 3NEMEHT KOMbLeBOH Oalky WIBELIEPHOrO CEHEHKR, NepeNatoLlHil Harpy3Ki OT KOJIOHH LIaXThl Ha
KOJIOHHBI TOpHA B CNydae HECOBNANeHHs WX B IUIaHe Kpome TOro , B paiManbHOM HanpaBlieHHH
VOPaTOpHOE KOJBIO DAacCYMTHIBAETCS Ha TPEYrONBHYIO Harpysky OT MacChl KIamké (rmponer
TIPMHEMAETCs PaBHBIM Pa3sHOCTH PaiHyCOB NPUMBIXAIOWIMX YHaCTKOB IIaXThl ¥ FOPHA)

721

a) TomuuHa KOXyxa Kynona (Ha Bceil ero LTHHE) K NPUMBIKAIOIIETO K HEMY ydacTKa KOXyXa

IaXTh! ONPENEIIETCS PAaCYeTOM CTalbHOH 000JOUKH, KpOMe Ciydas, OrOBOPEHHOro B 11 6),

TOJIPKO Ha BHYTPEHHEE NABJIECHME I'a30BOH Cpelbl C YYE€TOM KpaeBOro 3¢deKra COriacHo I

624,625,

) Kynona nomeHHbIX neweil , ra3sonpoBOIbI IPS3HOrO rasa KOTOphie HECYT HONOJHUTENbHbIE

Harpysku oT o5OpyROBaHHA KOJOLIHHKOBOTO YCTPOHCTBa (HPH OTCYTCTBHH KOINpa), KPOMe

TOTO, DACCHYHTLIBAKOTCS C y4eToM OcnabJieHus NPHMBIKAIOIMME Ta30IPOBONAMH IPASHOTO

ra’sa Ha Harpy3KH, IepenaBaeMbic 3THMHM Ta3ONpOBOJaMH  (MacChl  KOHCTPYKUMH

obopynoBanus, BETEp ¥ TEMIIEPaTYPHbIH PACNOp CHCTEMBI Fa30NPOBONOB)

722 TomnuHa OTHENbHBIX Y4aCTKOB KOXYXa M€Yl B COOTBETCTBHH C PacdeTOM NMPHHUMAETCS
DaBHOH

a) Ins nemagy ¥ LMIMHIPHYEeCKOH YacTH ropHa - HauGonbliej, NOIYYEeHHOH IVl CeYeHHH

3TOW 30HBI,

©) nst KOHMYeCKkOH YacTH rOpHa - HaubonbieH, NOJY4EHHON s CeYeHHH ITOH 30HBI,

B) NS 3aILIEYHKOB - IO HIDKHEMY CEYEHHIO C YBEJIMYEHHEM TOJMMHLI Ha 40%,

I) JUIs pacnapa - o HHXKHEMY CEeHeHHIO,

D) Ins IDaxThl - 1O HIDKHEMY , BEDXHEMY CEUEHHI0 M CEYEHMIO IO BEpXYy IUIMTOBbIX

XOJIOIWILHUKOB,

Pacyem eo3dyxoHazpesamened.

7 23 PacueT pacnpocTpaHseTCs Ha BO3TYXOHArpeBaTeNld NOMEHHBIX NeYei ¢ MHOTOCN0AHOM
DVTEPOBKO#

CranbHOM KOXYX ¥ QyTepOoBKa paCCUMTLIBAETCS Ha TPOYHOCTL OT BO3NEHCTBUS BHYTPEHHeH
TeMNepPaTypsl ¥ NABNEHUS TyTbs 18 3TOTO UMAMHIPHYECKAS YACTh BO3MYyXOHArpeBaTe/ls
52301BaeTCs 1O BbICOTE Ha OTAE/bHbIE YHACTKH C ONMHAKOBOH KOHCTPYKIUHMEH, pa3sMepaMu U
vaTepuanomM QyTepOBKH M KOXKYX4, KaK [OKa3aHO Ha puc 7 4
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B xaxnoM y4acTke 0OA3aTEeNbHO PACCUHTHIBAIOTCS OBA CEYEHHUA - BEPXHEE ¥ HIDKHEEe Mesxay
ITHMH CEYEHHSMH HAMpPsIKEHHOE COCTOSHHE KOXKyXa M CNOeB GYTEepOBKH CHHTAETCS M3MEHSIOLUMMCS
no NMHEHHOMY 3akOHy Pacuer BhIoONHAeTCs ¢ Bepxuero cedeHus (I-1)

Hanpsxenus ot cobereeHHON Macch! KOHCTPYKUMIT He YYMTBIB2€TCS M3-32 MX MaNOCTH 1O
CPaBHEHHIO C HAalPSDKEHHSIMM OT TEMIIEPaTYpbl M NaBNeHUs OyTbsl

724 Pabouas ( HOpMaTHBHas) TeMNeparypa BO3OyXa BHYTPH BO3[MyXOHAarpeBaTens TMox
KYHOJIOM T 4, 1 TEMIEPATYpa OTXORSAMMX 2308 T .. 3AIAIOTCA TeXHUHeCKo# opraxusaumed Mexay

XpafiHUMHK 3HAYEHMAMHM TEMIepaTypa NO BLICOTE BO3MyXOHArPEBAaTeNs NMPHHUMAETCH H3MEHsIOeHcs
710 THHEHHOMY 3aKOHY

TB(Y)=TM—(TM—TW)% (733)
XaK Noxa3aHo Ha puc 74

725 TeMnepatypbl Ha rpaHHLAX CJO€B B IPOHM3BOJBLHOM CEYEHHM BO3XyXOHarpeBaTend
onpenensorcs no ¢opmyne (7 1) , onHako T ot — 0 , @ K03bMHIMEHT TEMNOOTAAYH OT HapyXXHOMH
TOBEPXHOCTH ONpeAeNsercs no popmyne

A, =2+13-+/v (7 34)
~ze v(M/cek) - CKOPOCTb BETPa, IPHHUMAETCS 110 cooTBeTcTBYyIomel rnase CHull, B 3aBHCHMOCTH OT

MeCTa CTPOHTENbCTBE
VBenIH4eHHE CKOPOCTH BeTpa C BBICOTO#H NpH pacyere 10 (7 34) YIHUTHIBAETCS NOMPABOYHBIM
<oappuunertoM "K" B cooTBeTcTBUH ¢ Tabn 2 mpunoxeHnus 1
Tlonydenssle 1mO (GOpMyNaM BENWYHHBl TEMIEPATYP KOXYXa HE IOJDKHbI MpPEeBLILIATh
3HayeHMil, ykasaHHbIx B Tabnm S8 ( rpaga "kpaTkoBpemeHHbIE") ¢ yueToM Ko3dpdHUHeHTa
J21EXHOCTH I10 Harpyske, yTo obecrnednBaercsa COOTBETCTBYIOMER KOHCTPYKUHEH GyTepOBKH

726 Temneparypsl cnoeB (QyTepOBKM SBILTIOTCH JNMHEHHBIME OYHKUMAMH KOOPOHMHAT Z,
‘em puc75, 76 ), OTCUMTHIBAEMBbIX OT BHYTPeHHel NOBEPXHOCTH KaXIOTO M3 3THX CJIOEB,
CiIeNOBaTeNIbHO Takke crpaBemnusa dopmyna (73) , rae TJ ,T; . - TEMIEpaTypbl Ha IpaHHuaX

>10eB
727 TlpoBepka NpOYHOCTH KOXYXa BO3LYXOHArpepaTeNs ¢ AByMS neDOPMAaTHBHEIMK CIOSMH
! IBYMS BbIFODAIOLIMMHM KOJbLEBbIMK 3330PaMM B MPOM3BOJILHOM CeueHMHM ¥ — M IpOM3BOIMTCH

10 bopmyne (7 4), roe

1 n
_ L2(n) , (r=1).(ne1) (n),.(n) .
5'—2;"”5‘") Pri'n + f j(P r 4+ Py )H""_,n, < R (735)
Pr''n + P"r"n
g = P 4 “ '
2 51;-\
3nece M=1,23 ,- HOMepa CeueHuii o puc 74,
f p p
=02,

)’l’=1,15, n =12- (cm Tabn 511),

(7 36)
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l‘g h1+l hi hi+] h3 h) h]
Puc.7.5 Hsmenenue memnepamypsl no monujure CmerRKu
8030yx0Hazpesamenn
P . (krc/em® ) - u3BbTouHOe (HODManbHOE) HaBieHHE BO3AYXA, ornpenensiemMoe

B
TEXHOJOTUYECKUM 3a0aHHEM,
m=0,75 - xoaduumenT ycnosuil paboTel 4711 BHOBb MPOEKTHPYEMbIX BO3LYXOHArpeBaTesei
(cm Tabn 5 12),
ITpumeuanue 1) Bmopou wiex & xeadpamuurx cxobxax Gopmynst (7.35) ON8 cevenusd , PACNONONCEHHBIX HUNCE CENENUR
S — § |, coomsemcmeyouezo 2/3 evicomul yurundpuecxoi wacmu 6o3dyxonazpeeamens (no puc 7 4)
npUHUMAaEmcs pasHbiM e20 snauenuo 8 ceveruu S — S
2) Jrs pexoncmpyupyembix u 3KCRIyamupyeMblx 8030yxoHazpesamenell xosgguyuenm yenosusi pabomot
HO3HAYAEMCR € 306UCUMOCTU Om CpOKA SKCNIyamayuu u aKmuueckozo COCMOSHUS — KOXCVXa

g@ymepoexu

728 BenuquHbl maBneHuil Ha HeCyliue OTHEYMNOpDHbIE CJIOH COOTBETCTBEHHO HAPYXHbIH H
BHYTPEHHHH B ceyenun ¥ — N omnpenensercs 1o Hopmynam

A4p .511 +AI .é:|

.= z , (737)
6,:6,-6,-6,
A]p .544 +A4y 6‘14

) = , (738)
544 é\ll -541 51‘

rae .

reore, h,r,

o, =——+ ., L (739)
B, E-¢ v,
vor

o, =~ (7 40)

B



ITHAHMIOCK um. MenbHHKOBA

16

BHrympeHHAR
noeepxHocme

Ceuenue
n-n

Zs
Ts

Sl

T~
(nunuadiudng) -~ ~ =7
nows mandoudanzo num€agy e ”“ . -
N
L
(nunnaduidns) o Do e SR, \. N r.. < h‘Z
nows nuuomupivdoghayy = . AT e s D P J
{@otue nnioindoz198 -~ : — =
. \ <t
i T
(mauncddon) = ]
nowo yandoudanzo numddagy \ Q \*\ 4—
= |~
(n1aneddon) n B R - ]
nowo prnsmupwdodayy "=} o “ : K :J'IIIIII.mJ"”
docve niondoziag ~ =R
nOUd MINNONNBUOCNOUND | l.ﬂ/ ///////////// -
WID9aAZDIIONAQE0D XAJICOY] \\\ PP T OOIIY, == I ALZE? -
3
£ Cof
K m 8 TJ A
g3
2 =

Puc. 7.6 Pacuemnan cxema 014 QJymeposeKu ¢
08yMA KOMNEHCAUUOHHbIMU CLOAMU 8 COHema-
Huu ¢ 08yMA 8bI20PAIOULUMU 3A30PaMU



Pasden 7 Pacuem ghymeposannsix koncmpyiyuii 7- 17

_N.o_Br

. 0.85-alr—nh -nh. (7 41
? ‘B‘4 E5 55 6 6 )
r:
6.=—", (742)
BM
s _n o nn mhy
=L : 743
BH B\4 r’.’ ( )
N N_r
=TIt _pnh-nh (7 44)

B dopmynax (7 39)—(7 44) mHOEKXCHl NPH BCeX BENHYHHAX NPOCTABJEHHl B COOTBETCTBHM C
pacueTHOR cxemoi Ha puc 76 Benmnnbeh n N n(eM Taike n 7 11) NpH NPOH3BONBLHLIX

3aBUCHUMOCTAX E, (T) H a’, (T) BbMHCILTIOTCA METOAOM YHCJEHHOIO HMHTErpHpOBaHHA IIO

KBanpoTypHO# hopmyne Cumncona

Blr = i%(EIO + 4Erl + 2E2 + 4E13 + EM)’ (7 45)

N, = 1%(f,o +A4f + 21, +41.+ 1), (746)
r.rer,0 -Z-EM u fo +f"1 - OpOMHaTB KDMBBIX E, (T) u ],:(T) B TOYKaxX JeNeHHs

IPOMEXYTKa h, Ha 4eThIpe paBHblE YaCTH , KaK NOKa3aHo Ha puc 7 7
B npunoxesur 1 npencTaBieHb! TabMMIbl 7 AN Pa3NMYHBIX OTHEYTIOPHBIX MaTEPHAIOB, C

IOMOIIBIO KOTOPLIX 3HAYHTENBLHO OBICTPEE MOXHO PaCcCYHTaTh Bh u N 5, 10 bopmynam

h
B, = }J‘_—'i[fn(T,)—fn(Tm)} (747
N, = #[12,(1)—12,(7;)], (749)

rne]h(T}) I (T ), I (7;)’ [2, (T;H) - TabHYHbIE BEJMYUHBI TIPH TEMIEpaTypax T; 7:_1

T )=l 2
B Tom ciydae, €Cciii (byTepOBKa COCTOMT H3 HECKOJIbKHX (K) OTHEYTNOPHbIX CJIOEB (naxe’r),

Pa3IM4HBIX IO CBOHCTBaM MaTepHanoB, TO BEIMYHHbI B] H NT BBIYHCJIAKOTCA KaK CYMMBI

B =3B, (7 50)
N =%N_, (751)
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Puc.7.7

B, no keadponmypHoi gopmyre Cumncona

Kos¢duunents nonarnusocty M u M nns pasnudHLIX MaTepHaNOB NPHHMMAIOTCA 10 IepBoii

HAM N0 BTOPO# CTpOkaM Tabn 4 npuaokeHus 1 , B 3aBHCHMOCTH OT DalHalbHBIX NaBJIEHHH P, N
NeCTBYIOmMMX Ha NeQOPMaTHBHEIE Clioy

P, =P-L (752)
T,
’

R=p2 (753)
¥

(oM m 711)
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B TOM Ciyuae ,KOrAa BMECTO BbIFOPAIOIIMX KOMbLEBBIX 3a30POB /’Z3 5 hs B HECYIUMX CHOSIX ByTEepOBKH

YCTaHOBJIEHB! palUanbHble BLIrOPAIOLME NPOKNAIKHM, HX CyMMapHas TOMIUMHA NPHBOAMTCH K
YCJIOBHOM TOMUKMHE KOJbLEBOTO 3a30pa o hopmyne

h =—— (7 54)

rae
5: - TOJIIIMHA PalHalbHOH BHITOPAIoLIeH NPOKNAnKH,

7l - KOMM4ECTBO PaIUATLHBIX POKIANOK B HECYIleM Cioe (yTepoBKH

Ilpu OTCYTCTBMM KOJIbUEBBIX BLIMOPAIOLIMX 3330POB M PafHaibHbIX BHIFOPAIOMIMX IMPOKIRNOK
h=0h=0

729 Pacuer, semonHerHbI no dopmynam (737) , (7 38) cnemyer BO MHOTHX Clydasx
paccMaTpHBaTh JHIOb Kak nepsoe NpHOMIKEHHEe K OKOHYATEJbHOMY DELIeHMIO, TaK KaK HecyliHe
OTHEYTOPHbIE CNOW (yTEPOBKH He CIOCOOHB! BOCTIPHHMMATD PACTATMBAIOIMX Hanpspkenudt [Toatomy
TNOCNE BBIMOJHEHHA pacyeTa B NepBOM NPHOMMKEHMH, HEOOXOAHMO NOCTPOHTH 3MHOPh! KOMbUEBBIX
HanpsDKEHHH B HECYIIMX OTHEYTIOPHbIX CJOSX KIaOKM ¢ NOoMousio ¢opmynsl (7 19), B koTopo# npu

i=1,4

€., =-§—(—Rn +Pr+N,,). (7 55)
: =E}—(_ r+N,,) (756)

NpencTaBTOT co00H OTHOCHTENbHblE KONbLEBble nehOpMALMM CPENMHHBIX IOBEPXHOCTEH
HapyXHOrO ¥ BHYTPEHHEr0 HECymHMX OTHEYNODHBIX CJOEB COOTBETCTBEHHO BbuucieHue
panuanbHbIX NEepeMELIeHUH BLINONHAETCS o dopMynam i1 7 46 anbHeHuruii pacueT BLINOIHAETCS

B COOTBETCTBHH C YKa3aHMsMH 11 7 12
B cmyuae, ecnm HapyxHbIF HecymmMit CNOH TOJHOCTBIO NONZJaeT B PacTAHYTYIO 30HY,

IIOBTOPHbIE pacyeThl ( BTOPOE , TPeThe U T A NPUOMHkKEHHs) NPOU3BOLATCS 1o GopmyJie

»
P =P+ (757)
r4
A
rneP] =—= 3
S,
rorr mhr mhr
0, =——F+—+—1TLp 251 (7 58)
B, E6 7,
N.r Py ot e
A =—22—-2L-085-alr-nh —nh—-nh-nh, (159
B ES
730 BosmyxoHarpesaTens C OIHMM He(OPMATHBHBIM CJOEM K OIHHMM BbIOPAKOLUMM

3a30pOM
B 3ToM cnyvyae HecylMd OrHeynopHslii CNOH (H2pYXHBIH) M COOTBETCTBYWLIHE €My

nedopmaTHBHbIE M BLIFOPAIOWMl CIOM OTCYTCTBYIOT
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CnenoBaresbHO , R =0 , 8 R onpenensercs no ¢opmyne (7 25) , B koTopoit
R ren mhy
=4 —+— (7 60)

S,
B E6 r

1 2

Nop A1 085-aTr-nh -nh, (7 61)

A =
" B ES

11
OcranbHOM pacyeT MPOM3IBONHTCS aHANOTMYHO H3JO0XEHHOMY Bble , 8 B Gopmyisl (7 35) u

(7 36) BMecTO P‘l u ¥, NONCTABJSIOTCS COOTBETCTBEHHO R ut,

7 31 Ilocne BLUTOJHEHMS pacyeTOB BO3OyXOHarpesaTels NO (GOpMyinaM OaHHOrO pasuena ,
NPOM3BOAMTCS NPOBEPKA Ha MAOLHUKIOBYK IPOYHOCTb COTIacHO dopMyn paszzena 6

732 Paboune aHKepbl BO3MYXOHAIPEBATENA IIPH PABHBIX PACCTOSHKSX 110 OKPYKHOCTH M IIPH
TITOCKOM IHHINE pacCHHTHIBAIOTCS Ha BHYTPEHHEE NaBJIEHHE OYTbs U BETEP IIO @)opmyne

N = 2Nar_ 09(0,+0,) _ Ko, e
oK K

roe

K - KOJIMYECTBO aHKEPOB,

Q] (kr) - cyMmapHas HOPMaTHMBHai Macca ILUUIMHIPMYECKOH M  KyNMONBHOH wacTelt
BO3IYyXOHarpeBaTesld C YYeTOM MacChl OIMPAIOIIMXCS Ha HIX KOHCTPYKUHH,

Q: (kr) - cyMmapHas HOpPMaTHBHas Macca repHdepuiiHo# (yrepoBkH u GyTEpOBKHM Kymoja
BO3IyXOHarpeBaTens,

F (cM) - IIOIAIb OTIEPEYHOrO CEUeHMS aHKEpa,

m, - x03bbuLIHeBT YenoBHsA paboThl IUIA aHKEPOB,

R (krc/cM?)- pacueTHOE COTIPOTHBNIEHHE MaTEPHAJIOB AHKEPOB

Bemuunna N , IPHHHMAeTCs HarOOMbINEH H3 BBIYHCACHHDBIX 110 GOPMYyTIam

Pr M

—_ B -
N =-+—= (7 63)
2 =xr
Pr M,
N =—"t+—2 (7 64)
2 2rr
-ae
}Z " R,(xrc/cmz) - COOTBETCTBEHHO paCuyeTHOe BHYTpEHHee IaBieHHe BO3XyXa B
BO3IYXOHarpeBaTee MpH ero JKCILTyaTallHy H HCIILITAHHH,
M 5 (xkrem) - usrubalomuii MOMEHT OT pacdeTHOH BeTPOBOM HArpy3KM vV OCHOBaHHS
BO3MyXOHArPeBaTes, KaK 3almeMIEHHOTrO B (PyHIaMEHT CTePXKHs
Tpumevanue

Macca Q nepugbepuiinoi ghymepoexu u gymeposxu Xynona 8030yXoHazpeeamens VNUMbBaemcs 6
Gopmyne (7 62) monexo 6 mom caydae, ecnu KAoOKa 8HU3Y NPUMBIKGEm K KOXCYXy éniomuyio ( Ges3
Oeghopramuenozo cnos)
BpemenHble aHkepa, CIy)Xalliieé BO BPEMA MOHTa)Ka KOHCTPYKUHMI BO3XyXOHarpepaTens,
PaCCYMTBIBAIOTCS NO HOpMyJIe
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NMOH,:%—Q&Q—’—SFR, (7 65)
Kr K

roe
K - KOJIM4ECTBO MOHTaXHBIX aHKEPOB,
F (cM?) - mnomanL CeveHHs MONTAXHOTO aHKEpa

Pacvem eo3dyxonpoeodoe 2opsavezo Oymbs

7 33 Pacuer pacnpoCTpaHsieTcs Ha BO3IYXONPOBOAbI NOMEHHbIX INedel ¢ MHOrOCIOHHOM
(byTepoBKO# H HMEIOIIHE KOMIIEHCAUHMOHHBIH cilofi CTanbHOMN KOXyX W QyTepOBKa pacCYMTbIBAIOTCA
Ha POYHOCTb OT BO3NEHCTBHA TEMNEPaTypPhl U NaBJEHHS FOPAYEro MyThs

Tlon BO3nmeficTBHEM TEMIEPaTYPHOrO pocTa (GYTEPOBKHM H BHYTPEHHErO NABIEHHS NYTbi B
KOXyX€ BO3HHKAIOT PaCTATHBAIOINKE KONbLEBbIE 1 MEPHIHOHANIbHbIE HANIPSKEHNS

Y4acToK BO3IYXONpPOBOA2 B NPHHATOH CHCTeMe KOOPIAMHAT M DacueTHblE CXeMbl y4acTKa
naHel Hapuc 78,779,710

7 34 JlononHuTeNbHblE MEPHAMOHANbHbIE HaMpsHKEHWss B KOXyXe  BO3OYXONpPOBOZA,
BO3HHKAIOIHEe TOA HeficTBHeM COOCTBEHHOH Macchl BO3NyXOmpoBoma (BKIKYas OYTEpoOBKY) ,
OMMPAIOMHMXCA Ha HUX IUIOWANOK , OBOpYNOBaHMS M TIl ONPERENsIOTCs kak M obbrHbx Hanok
KOJIbLIEBOTO cedeHus 6e3 yuera Hecywnefi CHOCOOROCTH GYTEpOBKM DTH HanpsXXeHHs CYMMHPYHOTCS ¢
MEDHIHOHANbHBIMH HaNpsOKEHHAMH B KOXyXe, NONYYEHHBIMH OT BO3NEHCTBHS TEMMNEpaTypbl H
DaBJieHHs TOPSYEro OyThs

735 Paboyas (HOpMaTuBHas) TEMNepaTypa IOPS4Ero AYThi T; 3aIaeTCs TeXHONOrHYeCKoH

opranusaumeif PacnpeneneHue TemnepaTypsl CYHTaeTCs IIOCTOSNHHBIM IJI1 BCEX YYaCTKOB

BO3OyXOMpOBOZa ropsuero nyThs (HI'M]) ¥ OCECHMMETPHYHBIM
7 36 TemnepaTypbl Ha rpaHHLax CJIOEB B CEYEHHSX NPAMBIX ydacTkoB BIJ] cormacHo puc

711 onpenemwmores mo dopmyaam (71) , (72), HO B OT/NHYME OT HOMEHHBIX Neuedl M
BO3MyXOHarpepareneii K03GOHUHEHT TEIUIOOTAAYH OT ITOBEPXHOCTH KOXYXa IPHHUMAETCT

. ﬂH =17.3- npu MUHHMAIbHOH PacueTHOH TeMnepaType BO3IyXa,

. /?,H =22 - IIpH MakCHMaJIbHOH pacyeTHOH TeMnepaType BO3IOyxa
Ilpu ompeneneHMM pacHeTHBIX TEMMNEPaTyp KOXYXa KOMbLeBOro y4dactka BI'Jl k 3HaueHuam
TeMIIepaTyp KOXyXa, IIOJy4eHHBIM pacieroM no ¢Gopmyne (7 1), cnemyer npubasisTe
= Mo 0
]: —_— 50°C, nna scex ocramsuex yuactkos BI'J] T o = o°C
Tonydennsle mo Gopmyne (7 1) BENMUMHEI TEMIEPATYp KOXYXa HE HOJDKHBI TNPEBBILIATDH
3HaueHMH, ykasawHbIXx B Tabuuue 58 (rpada "kparkoBpemeHHbIE") ¢ y4eToM KkoadduuHeHTa

HaIeXHOCTH MO Harpyske, 4To 06ecneunBaeTCs COOTBETCTBYIOWEH KOHCTPYKLHEH ByTepoBKy
737 H3MeHeHHe TeMINEpaTyphbl MO TOJIIMHE CNOEB NPOMCXOMMT NO 3aKOHY IMIPAMOH, €M

dopmyny(7 3)
7 38 IIpoBepka NPOYHOCTE KOX(yXa B PaCYETHOM CEYEHHH NIPOM3BOAMTCA N0 dopmyne (7 4), B

KOTOpO#

o,=o,n+o_n <R, (766)
o,=o,n+o,n <R, (767)
rae
Pr

(7 68)

3

g, 5
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22
Puc. 7.8
Ipamoii yuacmoK hymeposanoil KUNUHOpUYeCKoi 06010uKU 8 NDUHAMOU
cucmeme KoopouHam
Z
L ] ! 1 } { l l
/ 2 3 4
L L | —
AT A A N
_ y > 6 '
VD . ?
YA G e AN A N T A s
4 | |1
[ 26 || ¢e 2t || 2o A
2, 2 Z )4 A 7
Puc.7.9

CxemamuyecKkuii npoOOAbHbLE PAZPE3 NPAMOZ0 Y4ACMKA ymeposannoil

MHOZOCOUHOU YUNUHOPUYECKOU 06010 KU

1-roxcyx; 2 - achecmoeslil KAPMOR; 3 — MeNNOUIONALRUOHNbIE CAOY PymeposKu; 4 -
3aznyuiku; 5 - 0zHEynOpHble Hecywiue Cou GymeposKu; 6 - memnepamypHble 3a30pbl.




Pazder 7 Pacuem gpymeposannsix xoncmpyxyuil

1-1
Puc.7.10 Cxema nonepeunozo cevenua 1-1
P
T
u T el &
s I
,ﬂmﬂmlmm L 1 ,
[ ; A
3 “=1+2h
ﬂl}. hou| ho | | ke LY ALY
A | S 2 | " \‘ [\
Nl(q N \ 71 T
n z?
b % 1
" Zn
ha Puc.7.11
Pers 2hs+2hs .. \tha ha v
n- 2, { Ceyernue edunuuHol
pacuemHoil nONOCKU y4acmKa
@ymeposannol obonouxu,
a4 pacnpedenerue

memnepamypst



24 NHEAANCK M. MenbuukoBa

g R’r (
=2 7 69
"7 26 )
A, +AS
C,= 55 , (7 70)
BxB»'_ v
A +AS,
T %6 6.6 am
oy o
mM=0 85 cm.( Tabmuny 5.12) , np=1 15, 1, =1.2 (cm Tabauuy 5 11)
B popmynax (7 70) u (7 71) npu " 11" Hecymux cioes QyTepoBKH
r.0 r mhd
O, =—+—+—, (7172)
>B E r
r
8,=v—=, (773)
Zn: N'TI" 1 P 7"2
= 1 nT v —_—
Axp="‘" - 28 (1——)—-aTr—nh, (7 74)
Z]Bh 2
o) 1
5”= ; P +—, (775)
>pB E
1
5)ar = VE, (7 76)
lexNTxl PBr2
A, == —2E6(1—2v)—aT—ZO°10'2, (777)
prBll

1=

Tne B COOTBETCTBHH C puc 7 11

7 2
p}=1+_h'_,p:=1+“hx+h:, 0 =1+2h1+2h2+...+h", r
$2n 2, ' 2r r

n n n n
Benuuuiei ZIB“ ; Z} N.. ’Z]:p .Bx. , ZP,N,, PaCCUMTHIBAKTCA B COOTBETCTBHH cnn 7 11,
1= = = =1

728 ¢ nomomio popmyn (717) , (7 18), (7 47), (7 49), (7 50), (7 51) u Tabmuu 7 mpunOKeHHs 1

14 ¢yTepoBKy C IBYMS HECYIIUMH OTHEYNIOPHBIMK CHOAMH dopmysst (7 50) u (7 51) ¢ yqerom O
NPHHUMAIOT BHI




~

¥

h h
> B, = f—-l_T,[I”(T')— L(T)]+ “j:j’]?[fu(m -L(T)] om
I+ =1
: h
3PN, =P 1 (0) - LT+ 2= L(T) - L(T)] as
nonoxeruamu n 7 11 no Tabauue 4 npuwioxenus 1

Paszden 7 Pacuem @ymepoeanmvix xoncmpyxyuii 7- 25
=]
2 3
2 h
SN =———’——[I (T)-I( (T.)-1 (T)] (779)
FA 2a\" 21 2\"2 2\"3
=] T — T 7; — 7;
: _P.h P
>p.B, = 2-[1(1) - L(L)]+ 2= L(T) - 1(T)] oe
L-T,
= . ) ]: 2 2 3
Koa¢pduumenTts nogataueocTd 12 1 M s acbecTOBOrO XapTOHE ONPENENsIOTCS B COOTBETCTBHH C
739 BbIMHCNEHME KOJBUEBBIX M MEPHIHMOHANLHBLIX HANDSKEHMA B HECYIIMX CHIOSX
$yTEPOBKYM NPOH3BONHMTCA COOTBETCTBEHHO 110 GOpMyIam

v —
ol =E(z, )[e -all(z, )]n (7 82)
0 — _ .
o,=E (z, )[ay allz, )]n (7 83)
rae OTHOCHTEJIbHbIE KOJbUECBbIE  MEDHIOHOHANBHBIE IEPEMELIEHUSA BEIMHCILTIOTCS 110 qJOpMyJIC
0,0 Z]Nn c,0p %P,NT,
E =——+ = (184) &, =— - (7 85)

2B, B, >pB, Z,o

1=] =] 1=

E, (Z ,) -0 (Z ,) NIPHHHMMAIOTCA UL KJIANOK M3 PasIMYHbIX OTHEYTIOpPOB NO Tabnuuam 6,7

NPHIOXKEHHS 1 B HETEpBaNe rPAHMYHBIX PAaCYETHBIX TEMIIEPATYD T T; ., JIOpa HanpsDKeHHH 1o

TOJILUKHEE CIIOS MOXKET ObITh NOCTPOEHa € NOMOMIbIO yKa3aHHbIX TabNHL ¢ HHTepBasoM vepes 10 °C
Brruucnenye pamyanbHbX HaNpsOkeHHH B TEIUTOH30LMOHHOM CIIOe (GYTEPOBKH MPOU3BOAMTCS

o0

no popmyne O, = ———n | (7 86)
¢ I

+Zh

=l
7 41 MakcuManbHO AOIMYCTHMbIE€ PACCTOSIHHA MEXIy TEMNEPATYPHbIMH IIBaMH dJyTepOBKH
OMNPENEIANOTCS 1O QJopmynaM

2r + Z h 2r + Z h
i=] =)
= (787) J=—= (7 88)
f 2f
Benu4uBs f 1N Pa3fM4HbIX MaTEPHaNOB NPHHUMAIOTCA N0 Tabnuue S5 npuIoXeHus 1

ITo dopmyne (7 87) onpenensercs [ NpY HaNWYMH TEMNIEPATYPHBIX WBOB C OBYX CTOPOH
Pac4eTHOTO Y4acTKa
IIo dopmyne (7 88) onpenensercs [ TIpH HalM4YMM TEMIIEPaTYPHOroO WBa C OXHOH CTOPOHEI

pacyeTHoro y4acrka
7 42 Pacyer HeoOXOOMMBIX MHHHMMAJbHBIX 3HA4YE€HHH HaNpsOHKEHHA H3 YCJIOBMA IOJHOIO

o6aTHs HeCcywHx cnoeB PYTEPOBKH BLINOJAHAETCS 10 PopMynam
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n

mn i NT: - lBﬂm Z B
o == = (789)

: 5
>pN,~L.3pB,

mm 1=]

o = 7 90
g 5 (790)

rae ﬂmm =al (Z.) HAXOOMTCS NO TabmuMuaM 6 WiM 7 [PHIOKEHWS | MM MO APYrHM

MMEIOIKMMCS MCTOYHHKAM M7 HECYIIMX CJOoeB GyTepOBKH B MHTepBajie IPaHMYHBIX
PpacHeTHbIX TEMMEPATYP
Tlo dopmynam (7 89), (7 90) MOXHO NpeIBAPHTELHO ONpPEAEIHTE ) mpy BeIOpaHHOR Mapke

cTaju
7 43 npenBapHTENbHOE  ONpENeseHHE h-  rommumn KOMIIEHCALMOHHOTO €O M3
ac6ecTOBOrO KapTOHa BLINONHAETCS No Hopmyne

n I mn mn P}’2 A%
Bmm(rl+§h:)_—E‘(Gn -—VO'),r )—CXJ’T— _25 (1—5j

—=
Gx 5m+}2

(791)

h=

2
7 44 TlpenBapHTeNbHOE ONpeEnelieH e [ o - BEMUHEHL! CBOGONHOIO WK BHIMOPEIOLIEroO 3230pa

B TEMIIEPaTyPHbIX IIBaX QYTEPOBKHM IIPH [ =100 cm BrimonHsETCS MO dopmyne [ 0 = A- loz(cu)

(792)
roe
P, Np,  o™3 Pr(i-2
A== " — p—l(oﬁm—vc:m)~——-————3r( v)—ocT
épl'Bll éplBll E 2E8
Tipu {100 cm lo omnpexnensercs no popmyne lo =A4-1 (7 93)

745 BoluMclieHHe KOJNBLEBBIX MEPHAMOHANbHBLIX IEPEMEMEHHH YyJacTKOB  KOXyXa
BBINOJIHAETCS COOTBETCTBEHHO O OopMynam

— 7 Pr? v
W:-E(cx,—vcﬂ)+ 25 (1—5j+aTr (794)

5=—é{cw—von)+§‘£8

(1-20)+a Tl (795)

O_, O - onpenenensl nio dopmynam (7 70), (7 71)

Xt < »
Tlo dopmymnam (7 94) u (7 95) MOXKHO BHIMHCIIATH MEPEMELICHMS YIACTKOB KOXyXa NOMEHHOH

Nevs W BO3NyXOHarpesatened, npu 3ToMT_, 0, ONPENENTOTCA COOTBETCTBEHHO MO popmynam

(77),(78),u(736), (7 35), a BMecTO" ["5 dopmyany (7 95) DonCTaBAAIOTCS BEAUHUHB! " H -
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7 46 BpluMCnEHHE KONMbLEBLIX ¥ MEPHIHOHANBLHLIX NEPEMELIEHHH Y4aCTKOB HECYWIMX COeB
¢yTEPOBKH BLIMONHAETCA COOTBETCTBEHHO 110 GopMyIam

W=¢-r, (796), U=¢, -l (797)

&, Sy - onpeneneHb no popmynam (7 84), (7 85)
Tlo dopmyne (7 96) MOXKHO OMNpPENeNMTb NEPEMELIEHHS HECYUIMX CJIOEB (YTEPOBKH B
NOMEHHOW Neyy ¥ BO3TYXOHarpeBaTesi, NpH 3TOM £ onpeneneHbl COOTBETCTBEHHO MO GopMynam

(720) n (755), (756), a BeMmIMHBI PanWyCOB MOACTABISIOTCH B COOTBETCTBHHM C pac4YeTHBIMH

cxemaMH Hapuc 72u 76

747 Tlpn HeoOXOOMMOCTH pacyeTa BO3NAYXONPOBOMOB C 3aNaHHOW KOHCTpyKuHelH dyTepoBKH,
BLIYHCIIEHHE HANpSXXEHMH B KOXyXe M (yTepoBKEe BeNeTCs MeTONOM MOC/eNOBaTeNIbHbIX
npubTIXEHH B CIENYIOLIeR OCIEN0BATENLHOCTH

a) PaccuursiBatores O H O-,., no (7 70), (7 71), npu 3ToM noiaraercs, 4To Bce "M " cioes
Hecyme# QyTepOBKH HaxXOIHTCH B CXaTOH 30He, IO3TOMY HMHTerpaibHble HapameTpbl GyTepOBKH B]

a N , onpenensoTcs no popmynam (7 78)~(7 81)
Tlpu paccTOSHKAX [ - MEXIY TEMIEPaTYPHbIMH LIBaMH, NPEBLIIIAIINNX BEJHUHHLI, NOJYYatOIHeCs
no (7 87), (7 88) cnemyer mpHHUMATD [ o =0 HE3aBHCHMO OT BENMYHHBI 3230pa B TEMNIEPTYPHOM LIBE

6) Ilocne pacuera O_ u O ,; OTPeNeNsoTes & Sy u no dopmynam (7 82), (7 83) cTposTCs SMIOPHI

HaINpsOKEHHH 10 TONIIHHE BCEX HECYLIMX CIOeB (ByTepOBKH
Cnov WM 4acTH CIOEB, B KOTOPBIX IIO pacyeTy MNOJYYHIHCh PacTATHBAIOLIME KOJbLEBbIE HIH
MEDHIMOHANbHBIE HaNpsOKeHHs H3 paboThl B 3THX HaNpaBAeHMIX BBHIKIIOYAIOTCH M I10JIAraeTcs, YTo
OHH BOCHPHHHMAIOT TONBKO PalHalbHble CRUMAIOIIME BanpsDKEHUs
8) [Tocne yTowHeHMS TOMIIMHB H KOJMYECTBA HECYLIHX CIOEB, 3HAYEHMi IPaHMYHBIX TEMNEPaTyp,
BBINIONHAETCS NOBTOPHOE ONpenelieHHe HHTErpalbHbIX NapaMeTpoB OyTepoBkH no (HopMyaam

(7 78)—(7 81), HO ¢ yTOYHEHHBIME BemMauHaMH H, h', P.s TJ . ¥ paccuutiBarores O u O BO

BTOPOM ITPHONIKEHHH U T &

Yyem kpaesoeo aghgpekma.

748 Hacroammii pacdeT pacnpoCTpaHfeTcs Ha (yTepoBaHHble LMJIMHADHYECKHE H
KOHHMuECKHe (C YTIOM HakiOHa ofpasyrowued k BepTHkanu He 6onee 10°) 06ONOUKH ZOMEHHbIX neueil
, BO3NyXOHarpepaTeneii M BO3NYXONPOBONOB TODPSAYErO JyTh#l, HMEIOLIME HapyXHble KONbLA
XEeCTKOCTH Pacuer Ha NMPOYHOCTb KOXYXa M MHOTOCJIOHHOH (yTepoBKM YHHTbIBaeT BoO3neiicTBHe
Harpysok, yxasaHHbIx Bnn 7 6, 7 22, 7 33

749 Onpenenenne HanpsbkeHHH BO BHYTpeHHHX (B) m HapyxHbx (H) BOJOKHax xosxyxa
¢yrepoanHoit obonouxu (cmM Puc 7 12) ¢ HapykHBIM KOJNbLUOM XXECTKOCTH (cM Puc 7 13)

npousBoOMTCA No Gopmynam

5 oM

U =0,% 5 <mR, (7 98)
B.H B.H W

o,  =vo," +E|l—-aT|<mR, (799)
r

roe M=125 (cm Tabnuuy 5 12)
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kl
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k-J anl AN

0 . - : - X
Puc.7.12

Ceuenue ymeposannoil 06010uKu; pacnpedenenue memMnepamypsl no
MONWUHE CIEHK Y, NPAGUL0 3HAKOE SHYMPEHHUX YCunul ¢ lymepoeke
M ,Q N uxoxwyxe M, Q, N (nokasansl ux nosoxcumenbrsie
HANpAaeRernun).

1 u 2 - nakem Hecymux 0ZHEYNOPHIX C10€6 U €20 KOOPOUHAMHAA
nosepxrocmb; 3 u 4 - cpeounmHble NOGEPXHOCMU KOMNEHCAUUOHHO20
CNOR U KOXMCYXa; 5- mennousonayua.

O-l -MEPHIHANBHOE HaNpsHKEHHE Ge3aMOMeHTHOTO pacyeTa, onpeaensaeMoe 1o ONHOH M3

gopmyn (7 6), (735) wm (767) (B 3aBUCHMOCTH OT obbekra pacyera) Ge3 yuera
K03((hHLHEHTOB HaNeXHOCTH N0 Harpy3ke M ko3dduumenTa ocnabnenus
M , W . OMpeneJsIoTCs Cornacko n 7 54
Tlpumeyanue Hanpaxcenus onpedensiomcs monbKo 6 HaYanbHOM cevenuu 06oaouxu npu y=0
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7 50 Onpenenesne HanpsKeHui B I -Tom croe byrepoBky obonouku n 7 43 BBLINONHAETCH
no popmynam

-
o.,(z)= E,(z,)_N’ ;}N’ -z jg —aT(z)|. (7 100)
o,(z)= E(z)r—pK ~aT(z)| (7 101)
‘!
rae N, =_0’]5r’ (7 102)
v

1

B| s N , - OnpenensnoTes cornacko n 7.28 no dopmynam (7 47) u (7 49),
D

W. s M ,- onpeznenseTcs cornacHo n 7 54.;

Z (cm) -NEpEMEeHHas OTCUMTBHIBAETCA OT KOODAMHATHOH NOBEPXHOCTH (YTEPOBKH
(TonoxHUTENLHBIE OTCUHTHIBAIOTCSA B CTOPOHY YBEIMUEHHS PaIHuyca)

751 Jlnn onmpenenexus 7, Heo6XOZMMO HaiTH NONOXKEHHE KOOPAMHATHOH NOBEPXHOCTH

dyTepoBkM , KOTOpas NPOXOAWT Yepe3 NpPHUBENEHHLIH LEHTP TAKECTH 3MOP MOMYJNA YNPYroCTH
HECYINMX OrHEYTIOPHBIX CIOEB PYTepOBKH

r=r+e, (7103)
7 52 OmnpeneneHne UHIMHAPHYECKOH XECTKOCTH CHKATHIX CJIOEB QYTepOBKM NPOK3BOAMTCA MO

] - onpenensercs cornacHo n 7 52,

dopmyne .
E*(T)2h
Dl - _()_(“‘_)_’ (7 104)
12
roe

E? (T ) - CPENHHH MOXYJNb YIIPYTOCTH CXKATHIX CHOEB OYTEpOBKH,

1

n
Z h, - obmas BLICOTa CXKAThIX CNOEB HYyTEPOBKH

=l

753 Onpenenesne BCIOMOraTeNbHbIX NapaMeTPOB KOXyxa M (YTEpOBKH IUI NOACHeT2
nepeMelneHni W, VV" wsrubarommx momesros M u M , IporssomuTes No hopMynam

a) U1 KOXyxa ( )
ES 12(1-v*
= — 7105 4f ‘= —— 7106
12(1—\/2) (7102 P r’s? (7109
6) o byrepoBxH

4}’4 =%(b+-\/b:—4C) (7 107)
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30
.. C KD
4y =—, (7 108) a =- , (7 109)
4y; a,D
,=1+mK.hD,(48 1-4y}). (7 110)
B
48 = ——, (7111
ﬁl D1 12 )
DK +D
b==—"—-"—+4 ‘+8°), .
m-hD DK, (B+57) 0112
46°‘DK +4B°'D
c=——1=1 +168 ‘B *, 7113
mhD DK, pp 7
K, ___r_]’ K2 =£, (7 114)
r r

m,n - xospduunerTs nogarausocty (cm Iln 711, 7.28., 7.38)
754 OmnpenmeneHue pan¥aiibHLIX NEpeMelleHHMH H M3rHOAlOIMMX MOMEHTOB B HAYalbHOM

ceyennn obonodxu y=0 (puc 7 13) npomnssomauTes no Gopmynam

W = P +W (7115)
8a,y’'D
W = P(a,y: — 4.7, )+I7V_, (7116)
8a.y’y:D
P -
M;M‘—), (7117) M=——P—, (7 118)
4K1717/'.‘ 4}/2
W —
P a1, , (7119)

= 3 3
ay -ay. m
35,,3
8ayy,D EF
,W - panMaNbHble NepeMellieHHs (YTEpOBKM H KOXyXa, ompenenseMble no 6e3MOMEHTHOMY

pacuery cornacion 7 45,

|

n

- MOIYNb YTIPYrOCTH,
- ILIOWANb NOTIEPETHOTO CeYeHHs,

- PAIMyC LUEHTPa TAXKECTH,

- KO3QQHUMEHT TUHEAHOTO PAaCIIMPEHHUS ,

- TeMriepaTypa Ha YPOBHE LIEHTPa TSKECTH KOMbla

SNR Yy ity
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3
1 [__.1/— 2
5
*\/\‘-—L
S N I O S A
Puc.7.13

Dymeposannan 060104KA ¢ KOTbYOM HCeCmKOCMU
1-¢ymepoexa; 2-xkoxcyx; 3- yenmp mascecmu Konbvua 4- och
8pal4eHUA 0D0NIOUKN; 5- KOOPOUHAMHAA NOGEPXHOCHLL

; f
7 : 1
4 =
= . 3
0 y
Puc.7.14

Dymeposannaa 060n04Ka, 3A0ENAHHAA RO KOHMYPY.
1 - gymepoexa; 2 - kodxcyx; 3 - ocb spawjerus
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7 55 VYcunue B kONbLE ONpenesaeTcs rno Gopmyie.

N =P-r, (7 120)

7.56 ®opmynsl (7 115)+(7 119) npuronHs! NpH yCHOBHH, €C/H PacCTOSHHE MEXTY 30HaMH
BO3HMKHOBEHM KpaeBbIX 3(pdexTon

2
[>2—, (7 121)

'

rue ¥, onpexensercs no ¢popmyne (7 108)



Pa3zden 8 Yxazanus no xoHcmpyupoeanuo 8- 1

8. YKA3AHUA NO KOHCTPYNPOBAHWIO

O6uue nonoxexus

81 CranbHble KOHCTDYKUMM HOMEHHOTO KOMIUIEKCZ HOJDKHB! NPOEKTHPOBATHCH C YYETOM
TpeSoBanuit "TIpaBun 6esonacHoCTH B BOMeHHOM npoussoncTee”, u "TlpaBun 6€30MacHOCTH B ra3oBOM

X038HCTBE 3aBOJOB 4EpHOH MeTalTyprun”

B Tekcre ykasaHWil NO KOHCTPYHPOB3HMIO LA OTHENbHBIX COOPYXEHHH IpyBeneHbl Haubonee
ynoTpeduTtensusie TpedoBanua 3Tux "Tlpasun "

82 KOHCTPYKTHBHblE peIIEHHs COOPY)KEHMH KOMIJIEKCa IHOMEHHOH Ne4M  JNOJKHbI
crocobcTBOBaTh  0DECNeYeHHI0 MaKCHMalbHO BO3MOXHOH MEXaHH3alLMH TPYLOeMKHX paboT 1o
BbIIUIABKE YYTYHa M TIPOBENEHMIO pPEMOHTOB IIpH mPOEKTHMPOBaHHM HEOOXONMMO YYMTHIBaTb
BO3MOXHOCTDb TIOSBJICHHS 3HaUMTENbHBIX TEMNIEPATYPHbIX Ne(POpMaLiil KOHCTPYKIIMIA, BAMAIOIIMX KaK Ha
NPOYHOCTE HECYLIMX 3JIEMEHTOB, Tak ¥ Ha 6e3aBapHHHYIO KCILTyaTauHio coopyxkenui Tak, Hampumep,
HCMONB30BAHUE BEPTHKANBHLIX ra300TBONOB NEYH B KadyeCTBE ONOPHI MU KOHCTPYKLMIM KONOUIHMKA
BO3MOXXHO TOJIKO B Cfyuae NMPHMEHEHHS 3aCHLITHOTO anmapaTa, paboTa KOTOpOro He Hapyluaercs NpH
HEpPaBHOMEPHOM POCTE ra300TBONOB

8 3 KoHCTpyKumH COOpYKeHHH KOMILIEKCa PEINaloTCA H3 yCHIOBHS BhIOMHEHHS MaKCHMAbHOIO
obbvemMa paboT Ba 3aBomax-M3roTOBMTENTX C(XeMbl COOpPYXeHMH M WNeHEHHe KOHCTPYKUMH Ha
MOHTZXKHblE €NMHMIB NO/KHBI YYMTBIBATH MaKCHMaibHOE BHENDEHHE KpYMHOOJIOYHOrO M
KOMILIEKCHOTO MOHTaXa

84 Ilpy mNpOEKTHPOBaHMH COODYXKEHHHM HOMEHHOrO KOMIUIekca BbIGOp  pelneHui
KOHCTPYKTHBHBIX CX€M C IpPHMEHEHMEM pa3spe3HbIX KOHCTPYKUMH CUMTaeTcs INpeanoyTHTENbHEH
aHaNOTHYHLIM HEPA3PEe3HRIM, IPH COOTBETCTBYIOUIEM TEXHHKO-IKOHOMHYECKOM OOOCHOBaHHH

8 5 Jlns 3amuTh! MeTa/wa oT KOPPO3HH PEKOMEHIYeTCs NMPHMEHSTDb NOKPLITHA, NPUBENEHHbIE B
npunoxkenuy 10 OTH peKOMEHZaUMM HE DaCHpOCTPAHAIOTCS Ha BHYTPEHHHE NOBEPXHOCTH KOXYXOB
IOMeHHBIX Nneuell M BO3myxoHarpesaTenefl B criydae HeoO6XONMMOCTH HX 3aIMUTH! OT cCreLUHHYECKHX
BO3NEHCTBHH TEXHONOTHYECKOrO npouecca (HampMep, BLISbIBAIOIIMX KOPPO3HOHHOE PaCTpeCKHBaHHE)
B atHx ciygasx TpefyeTcs NpHMEHEHHE ClelMaNbHbIX MEPOTIPIATHIA

86 Jlnt ymeHbIDeHHs BO3ZEHCTBHMS KOPPO3HH CJeXyeT NpPEeNnOdHTaTh CIUIOLIHOCTEHYaThle
KOHCTPYKUHH CKBO3HBIM M CIUIOIUHbIE LIBb! IIIIOHOYHBIM

8 7 Tlpu MCHONHEHMM RETAIMPOBOYHEIX HepTExeH NHCTOBLIX KOHCTPYKUHMi pasmepbl JHCTOB ¥
pamMyCchl KDHBH3HBI BalbLIOBKH ClIeNyeT YCTaHABIMBATL C Y4ETOM IPHITYCKOB Ha YCaIKy CBapHbIx WIBOB
BenwunHa yCanky ONpenensercs NpURATOR TEXHONOTHEH CBAPKK CTHIKOBLIX IIBOB

88 [lns yMeHbINEHMS CHNOBbDX BO3NEHCTBMA OT HarpeBa KOHCTPYKLHHA pEeKOMEHIYeTCs
YCTaHaBJIMBATh KOMIIEHCATOPL Ha Tpybomposonax u obonouxax IIpu 3TOM ClnemyeT y4uThiBaTh 0Owyro
KOHCTPYKTHBHYIO CXeMY COOPYXKEHHM

89 VxnoH nectHHu He nokeH Obrrb Gonee 45° VpenwdeHune ykiOHa BBIMOJHAETCS NO
COrNIaCOBAHMIO C TEXHONOTHYECKOH Oprann3aueii

810 Bo Bcex MecTax pacnonoxenHa obopynosanus, mns ynodcTea ero  oOCTy:)HBaHUA,
PEKOMEHITYETCR YCTPOHCTBO CEUHANLHEIX MIOLIAA0K O TEXHONOTHIECKOMY 3anaHHIO

8 11 MuHMManbHas IWWMPHHA NPOXOJa, TEPEXOAHBIX MJIOLIANOK U JIECTHUL, YYHThbiBas rabapuTb
obopyaoBaHMA, NOMKHB OblThb paBHbl 800 MM B OTneabHbIX ciyyasx no COrnacoBaHMK C



OHHUAICK um. MeabHHKOBa

2XHONOTHYECKOH OpraHu3aLMed NOMyCKAaeTCs YMEHbIUERME LIMPHHbI NEPEXOAHBIX TUIOWANOK NECTHHU
0 700 MM

812 HacTn HapyxHbIX OOCHYXHMBAKIIAX M IEPEXONHLIX IIOWANOK (32 HMCKIHOYEHHEM
ONOLIHMKOBOA M MeCT pacnonoxerus obopymoBaHMs) Ins oOecredeHHs NpOCHINAHMA INbLIM
sinonuserca pebpucteiv u3 nonoc ¢ marom 40 MM HacTun BHYTPeHHWX MJIOLUANOK, KPOME TeX
Ty4aeB, KOTa HAaCTHJ MCTIONb3YETCS KaK HeCywM# sneMeHT B ofmeil cxeMe coopykerms (Hanmpumep,
OfbLeBble IUIOWANKH NedH, OOecneduMBaIOIHe HEH3MEHAEMOCTh €€ KOJOHH) M MECT YCTaHOBKH
OOpyNOBaHHA TaKKE BBINOJHAETCS M3 NONOC JIMCTOBOR HAaCTHN BLINIONHSETCS C OTBEPCTHAMM d= 25
, uepes 250 MM ECnM KONOWIHKKOBAR NNOWANKA OMHOBPEMEHHO CITY’KUT KPOBNEH 34aHMUA, OTBEPCTUS
Hel He JenarTes

8 13 Orpaxnerms Ha nomankax (KpoMe KONOIIHHKOBOMH) K TECTHULIAX NENAKTCR BBICOTOM 1200
M, ¢ monocoit 180x4 Mm nia mnowanok ¥ 100x4 MM 1 nmectHuu Hus nonocs! ycrasaBauBaercs Ha 20
M BbllllE YPOBHA [UIOINAOKM MM BHEUIHErO yrila CTyNeHH

Orpaknenue KOJOITHMKOBO# NNOUIANKY HEeNaTh BHICOTOH 1200 MM M 3alUMBaTh JIMCTOM Ha BCKO
5ICOTY € 3230pOM OT BepXa ILIOWanKH, paBHbIM 20 MM

8 14 KaGenbHble MOCTHKHM HOJKHBI HMETb CBEpPXY CbEMHBIH CILIOIIHON HACTHI

CobcmeeHHO BoMeHHas nedb.

8 15 Kpemnerue 3amena, IYWIKH K KOXYXy NeYd He HNONYCKAETCs, M3-3a Nepenayd Ha HEro
ONBINMX COCPENOTOYEHHBIX NEPEMEHHBIX Harpy3ok KpemneHuwe nOMKHO OCYIIECTBASTHCE K
OHCTPYKIUMSM paboudel IIOMmanky 30aHus .

816 OrtsepcTHa B KOXYXE IEYH DPEKOMEHOYeTCS HenaTh KDYTNbIME HIH OB&JIbHBIMH
.OITyCKAEeTCs BLIPE3Ka NMPAMOYTOJbHBIX OTBEPCTHH C pamMycOM 3aKpyTNieHHs B yriiax He MeHee 50 MM
bIPE3Ka OTBEPCTHH C NPSIMBLIMH YIIIAMH 3alpemaeTcs

817 JIlna cBoBonHOro TeMNepaTypHOro pocTa (QYTEPOBKH 3aKpeIUieHHe IITYLEpPOB K KOXYXY
neayeT BhINOMHATL 6€3 BBICTYTIa KPOMKH BO BHYTPh KOXYXa HJIH C BBICTYTIOM, Pa3Mep KOTOPOro JOJDKEH
ITh MEHbLIE 3a30pa MEXIY KOXKYyXOM H KIagKo#i

8 18 Jlng obecrneyenns YCTOMMMBOCTH KOXYX2a B MECTaX BO3NEHCTBHMA Ha HEr0 3HAYMTENbHbIX
OCpeNOTOYEHHBIX Harpy3ok (HanpabjieHHbIX 1o obpasyromeii), HalpuMep, Hax ONOpaMH, HEOOXOLHMO
pemyCMaTpHBaTh MPONOMbHbIE pedpa, BHICOTAa KOTOPBIX HE HNOMKHa ObiTh Menee 0,15 mmamerpa
G0N0YKH

8 19 VYuacTku KONBUEBOrO BO3XYXOMPOBOHA rOPAYEro OyTbs, PacnoJIOXEHHble Han xenobamu
I8 YYTyHa M IINaka, BO HM30€XaHMM MECTHOro MNeperpesa, HODKHBI 3AIMMINATHCS CHELHATbHbIMH
{paHaMu

8 20 Jlomyckaercs HecoBnaOeHHe B ILTaHE KOJOHH WAXTHI C KOJOHHAMM I'OpHA, KPOME AOMEHHBIX
2yeid, paboTaroUIX Ha LIUHKO- COAEPKALUMX pynax

821 TabapuThl KONOHH TOpHa NOKHbI OOECTeYMBaTh BO3MOXKHOCTb CMEHBI (DYpMEHHBIX
ondopos OOpalueHHas K NeYH NOBEPXHOCTb KONOHH He NOJDKHA HMETb BLICTYNOB (ans ynobcrsa
13MELIEHHA BONOTIPOBOIHBIX YCTPOHCTB)

822 B ciyyae NPUMEHEHHS CBEMHBIX XOJONHJIBHHKOB IUAXThl, PacrnofoxeHHe M rabaputbl
JNIOHH WaXTh! NOJKHB! MAKCUMAJIbHO 0DecnednBaTh BO3MOXHOCTb MX 3aMeHbl

8 23 PaccTosiHME MEXITY KOJOHHAMH Me4YM U e KOXYXOM, C Lefibk 0becneueHHs ero pEMOHTa,
¢ 10/xHO bbb MeHee 600 MM
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824 TIpoexTHbIH 3a30p MEXIOY TIPaHAMM CTOEK KOJIOLIHHKOBOTO KOMPa M KOHCTPYKUMAMH
HAKJIOHHOTO MOCTR, Y4HTLIBasS HETOYHOCTH MOHTaXa, JOJKEH ObITh He MeHee 75 MM

825 TInomwamxu Is MCCNENOBaTENbCKMX paboT, pacnoNioeHHble Ha WaxTe NedH, HOJKHBI
HMETDb JIBa BbIXOHA

826 PaccTosHME MeXUTy IPaHbIO KOJbLEBBIX IUIOIMANOK M KOXKYXOM Ne4d Iis npomycka Tpyd
OXJIaXIeHHs NOMKHO ObIThb He MeHee 350 mm Ilo rpaHW mnomaznok, BO u3DexaHHe COCKaNb3bIBAHMS
HOrM, ycTaHasnusaetcs Goprux swicotoif 60 mMm IlupuHa mnpoxoda MO KOJNBLEBBIM ILTOLIANKAM,
yuuThiBas rabapur 060pynoBaHus, BokHa ObITh He MeHee 1000 MM

827 OcHOBHbIE MIOMANKH KOJOLHHKOBOTO KOTpa CBS3BIBAKTCA OBYMS PACTIONOXEHHBIMH C
NIPOTHBOTIONOXHBIX CTOPOH necTHHUamu OnHa M3 3THX NECTHHL MOXeT ObITh 3aMeHeHa NECTHWYHON
1axToi audTa

828 Bce NeCTHHMIBL 10 KOTOPHIM BO3MOJXEH BBIXOA Ha IUIOWIAIKH NEYH M KONOLIHUKOBYHO
nnomanky, obopymyroTCcs CHH3Y 3aNHParOLLIMMUCS IBEPAMH

829 Jins obecrmeyenus BhIMyCka "x037a" B YPOBHE KO3NOBBIX JETOK IpemyCMaTpPHUBAETCs
CrielHanbHas TIOIANKA, KOHCTPYKLHA KOTOpO# MoxeT ObITh CTallMOHapHoi uny pasbopHO#H

Boadyxornaspesamenu, nsineynoeumenu u 2a3o0eo30yxonpoeodsl

8 30 Ha MeTayTOXOHCTPYKUMM NEPEYMCIEHHbIX COOPYXEHHMIl paclpOCTPaHsOTCs IyHKTH! 8,16,
817, 8 18, 8 23, 8.28 Tpebosanuit ans coBCTBEHHO NOMEHHOM neur u nn 8 48, 8 49, 8 50 Tpebopanuit
IJ19 30aHKH KOMIUIEKCa .

8 31 TIpu MpoexTHPOBaHMH MOABEPKEHHBIX NEPEMEHHOMY BO3NEHCTBHIO BHYTPEHHErO NaBlieHUs
KOXYXOB BO3IyXOHArpeBaTeNnel ¥ BO3MYXONPOBONOB XONONHOIO ¥ FOPSYEro HyThA CIEXYET CTPEMHTLCS
K PELICHMAM, CO3NAIOITMM MUHHMAIbHbIE KOHLIEHTPALHH HANPSKEHHH

ITpu 3TOM criemyeT OroBapHBaTh

a) NpHMeHeHHe CBApHbIX COENHHEHHH BCTHIK Oe3 BbIpYOKM M NOIBapk¥ KOpHA 1IBa He
noryckaercs Kak MCKIOMeHMe PH COOTBETCTBYIOIUEM OGOCHOBAHWM Da3pelnaercs NpHMeHeHHe
LBOB Ha NOZKNaImKe B 3THX ciyyasx B IpOeKTe CHeXyeT OroBapHBaTh TpeboBaHHE TNO
obecrieyeRHI0 TUIOTHOTO NPHMJIEraHHs JHCTOB K NOOKIamke ¢ 00A3aTenbHON NpoBepKoid
MpHJIETaHHA TYTEM H3MEPEHHS NeIUIaHallM JIMCTOB C YHETOM MX (DaKTHYECKHX TONIMH (y4yer
nomyckoB) Yka3saHHaA NpoBepKa 0hOpMIIAeTCs COOTBETCTBYIOIIHM JOKYMEHTOM,

6) TpeboBaHMA © 3auMCTKe WIBOB, HMMEIIMMX NOApe3bl rybuHO# <0,5MM, u o
3aTiaBJeHHMM ¢ NOCAENyXOmeH 3a4uCTKOH INBOB, ¢ moApesamu riybuHo# > 0,5 MM, Koraa 3To
OIpenenaeTcs pacyeToM ,

B) ONHOBDEMEHHOE Hamuuue nedeKToB B ONHOM MECTE CBaDHOTO LiBa (YrJIOBAaTOCTb,
neraxaums ¥ Tn ) Bonee HByx He nomyckaercss B crydae mosiBieHms GOJNbLIEro KONMYECTB2
nedexTor (Oonble OBYX ), NOCNEOHMI NOLNEXHUT UCIPaBieHMIO Pa3Mepbl Kaxnoro aedexTa He
10JKHBI ObITb GOJTbLIE YCTAHOBJIEHHOTO COOTBETCTBYIOLHMH NOITYCKaMH

832 Kwupnyynas (B nojkupnuya) yTepoBKa IbUIEYJOBHTENEH 3aKpEIUIAETCS C NMOMOLUBLIO
KonsueBbiX pedep, BbipesasHbIX M3 10 MM JHCTOB M BepTHKalbHbIX pebep W3 IByTaspe Ne 14,
PaCTONIOKEHHBIX TaK, yTo6b! Mowmans naHenu He npeBocxonmia 6u1 7,5 M2, a ee BbICOTa - 2.5 M

Paccrossne mexmy konbleBbiMu pebpamu (B YHCTOTE) ONPERENSETCA N0



ITHAANICK um. MeabHHKOBA

thopmyne h= I’l(23+ 2) + 3a3z0p 15-20 MM, rne #7-umcno panoB kupnyda, 230 - miuHa
‘MPOMYA, 2 MM - TONMUKMHA WIBa MEXIY KHPIHYaMHu

833 Jlna 3ammMThl OT HCTHPAHMA BEPXHEH KOHYCHOH YacTH NbUIEYNOBMTENS M HapyXHbIX
'0BEPXHOCTeHl BHYTPEHHHX TPYO IbiIeyNOBHTENS PEKOMEHIyeTcs MpuMeHsTh cTams Mapku 3002 no
"OCT 1577-70*) ¢ npuBapkoit 3neKTponaMH THa J-42

Jns BanbloOBaHHON OpOHM JMCTHI HOJDKHBI TpPENBAPHTENBHO NONBEPraThes TEPMHYECKOH
-Opaborke

834 Tlpu pacyeTe KOHCTPYKUMHE TPyOONMpOBOZOB M ONpeNENeHMH YCHJIHH OT HHX Ha MeECTa

aKperJleHHil DEKOMEHOYeTCs YYMThIBATh CaMOKOMNeHcanuio Tpy6 B ciyuae HeoOXOZMMOCTH s
MEHbLIEHHSA YCHIUT YCTaHaBNHBATb CHELHAIbHbIE KOMIIEHCATOPbI

8 35 B rasonposonax o KperUIeHHS KMPIHYHON QyTEPOBKH MpPENYCMATPUBAKOTCA KOJbLEBbIE
'ebpa ¢ MaKCHMATLHBIM PacCTosHMeM Mexmy HuMu 1750 mm Ilar pefep onpenensiercs no nyHxry 8 32

8.36 Kupninynas QyTepoBKa rasonpoBONOB B MECTaX NeperuboB ¥ CONPSUKEHMH, rie IPOHCXOAXT
€ HHTEHCHBHOE MCTHDaHMe WM He 00ecreunBaeTca HaNeXHOCTh OT BBINANEHHS KUDIIMYa, 3aMEHAETCH
MTHIMH WK BATbLOBAaHKBIMH 32IIHTHBIMH [IITHTaMH

837 Creixn TpyOOIpOBOZOB YyCTpauBaTh Ha nonybaHmaxkax naHUeBble COEIMHEHHS
OITYCKAKOTCH TOJBKO B MECTax NpHMbIKaHusA obopyaosanusa Jins ynobersa MonTaxa obOpydOBaHHMS B
{€CTaX YCTaHOBKM (NaHNEeB DPEKOMEHNyeTcs IpeNyCMaTpHBaTh KOPOTKME YHacTKH TpyD, KOTOpbie
Hayana IpHBapHBAKOTCH K (QaHLAaM, 2 3aTeM Ha NomySaHnaxax K OCHOBHOMY TpyBornposoxy

@nanus Tpybonporonos muamerpom Sosmee 1000 MM fenaTh IMTHIMH

8.38 Jlns obecneyerus CMeHbl KJalaHOB M HPYroro o6opynoBasus Ha TpySoOmpoBOAax no
OTJIaCOBAHMIO C TEXHOJOrHWECKOH OpraHm3alued Clemyer NpemyCMaTpHBaTh CHELHAIBLHBIE YIHOPLL,
- 3BOJLTIOIHE Pa3xKaTh TPYOOIIPOBOZ IIpH NOMOLIOM AOMKPATOB

839 TIlo Bce#t ANHHE HHCXONMIIMX Ia3ONpPOBONOB YCTPAHBAIOTCA JECTHHUB! CO CTYNEHAMH H3
1eOpHUCTOro HacTuma

HaknorHbIG MOCM.
840 B ypoBHe BepXHHX MOSCOB monepedsblx Oanok MOCTa Il NPENOXpaHeHHs OT NaneHus

1aTEPHANOB U3 CKHNA NeNaeTCs CIUIOINHOH JNHCTOBOH HacTHn [ins ofecnedeHHs TOPH3OHTabHOM
<ECTKOCTH MOCT2 HaCTHJ PEKOMEHIYETCR MCNOb30BaTh KaK BETPOBYIO GaiKy

Bo usberxarne nonanaHus BOIbI B MaTepHATIOB

a) B CKMIIOBYIO My - HaCTHJ Nepel Heil Ha INIMHE OXHOM MaHeny NpephIBaeTCs W 3aMeHseTcs
CBA3AMH, 06€CNeUHBAIOMMMH IlepeNiaqy TOPH3OHTaNbHBIX YCUIUH BeTPOBOH baike,

6) B MalIMHHOE NOMEIIEHHE - NPOEMBl B HACTHNE BOKPYT KOHYCHBIX H CKHMNOBBIX TPOCOB

obpamnatorcs 6oprukamy BeicoTol 10 MM B nnase GOPTHKM NOJDKHBI MMETb OCTPbIA yroia B

BEPXHEH YaCTH

841 Jina npoxoma mo MOCTY Ha BCEH €ro JUIMHE MeXXTy PelbCaMH NPHBAPUBAKOTCS CKOOBI,
JvaKallye CTYIeHAMHI

8 42 PemeTruaTbie (PepMbl MOCT2 JOJDKHbI 3aLIHBATHCA MO BCEH MITHHE Ha BbICOTY CKMIa JIHCTOM
ONUUHOH 4 MM
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8 43 Bo usbexaHHe cxOda CKHIIOB C pensC Mo obe ero CTOPOHbI BAOAb BCErO0 MOCTA HAaX ero
CKaTaMH YCTaHaBJIMBAIOTCS HaNpaB/AIOIIHe, IPENATCTBYIOIHE OTPbIBY CKaTOB OT PesibC

844 TJlpy ycTpONCTBE 3aKPBLITLIX MOCTOB MX BEDXHsA peleTka A0JkHa obecneunBaThb
BO3MOXHOCTb ObICTPO# CMEHbI CKHIIOB, UL YEero B MECTE NOABbEMA CKMIAa YYaCTOK PELIETKH 3aMEHSETCA

pamoit

8 45 3a30p MeXIy KOHCTPYKUMAMH MOCTa M radapHTaMH OBHXKYLIEroCs CKHMMa AOJDKEH ObITb He
meHee cBoky 150 MM (KpOMe ONPOKHIBIBAIOLIETO YCTPOHCTBA, rae nonyckaercs 50 MM), cepxy 250 MM

8 46 3asop MeXIy HBWKYIIHMMCS CKHIIOBBIMH M KOHYCHbIMM TPOCaMH M 3IEMEHTaMH MOCTa
nomkes BbITh He MEHee, NpU YT HakloHa Tpoca k ropsoHTy ot 20° mo 60° cum3y 250 mm, cboky H
ceepxy 150 MM, npH BEpTHKaIbHOM nojoxkeHuu Tpoca 150 MM IlpHM NMpOMEXYTOUHBIX IOJNOMKEHUAX
TPOCa BEJMYMHA 3230pa OMpENENAETCH NO MHTEPNONALMH 3a30p ONpENeNseTCs KaK PACCTOSHHE MEXIY
KOHCTPYKLMEH M OCbIO BETBH TPOCA C Y4ETOM €ro nporuda npu HOpMalbHON SKCILTyaTauuu

847 Jlna obecneyeHHs CMeHbl TPOCOB Ha MOCTY NpPEeOyCMaTPHBAIOTCS 3aKPEIUISIOLIME CKHITbI
CTONOPHbIE YCTPOHCTBA
30anus KoMnnekca.

8 48 B nensix npemynpexneHus KOPPO3HH HIDKHEH HaCTH KONOHH, (PYHAAMEHTb! NOX HEX (Kpome
Onop MOX MaplM JECTHHML) BO3BOINMTbL IO OTMETKM He MeHee 250 MM OT ypoBHs 3emiad Ecnu
pasmemerne OalIMakOB BbIlDE YPOBHA 3€MIM HE BO3MOXHO (HAIpUMep, BCNEACTBME HapyLIEHHs
rabaputa MpUOMIDKEHHS >KEJE3HONOPOXHBIX ITyTeH), paspelaeTcs ONMycKaTb OalIMaku HIDKE YPOBHS
3EMJIH C 05s3aTeNbHbIM OBETOHHPOBAHHEM JO OTMETKH 250 MM BLIIDE YPOBHS 3EMIH

Ces3u MEXTy KOHCTPYKUHMAMM He NOJDKHBI 3aX0OHUTh HiDke 250 MM OT YPOBHS 3eMJIH

849 B Mecrtax BO3MOXHOIO TOBDEXIEHHA BO3NEHCTBHEM BBICOKMX TeMIepaTyp HIH
HETIOCPENCTBEHHO FOPSYHM METAUIOM KOJOHHBI 3aIIMINAIOTCS Ha HEOOXOOUMYIO BBICOTY OONHMLIOBKOH M3
KapOYTIOPHOTO DETOHa MM KMpNU4a TommuHOM 120 MM [I7 KOJIOHH NHTEHHOr0 IBOpPa M KOJIOHH roOpHa
neuy obIMUOBKa neaeTcs D0 ypoBHA pabouel ILIomanKu

850 B Mecrax BO3MOXHOIO MEXaHMYECKOTO NOBPEXNEHHs KOJOHH HA HMX HIDKHHX YacTaX
NpeqyCMaTPHBAETCs ClielHaNbHas 3alIuTa

851 Jlng 3amMTbhl KOHCTPYKUHMH NEPEKPHITHH M NEpexXonoB, MPOXOASIUIMX Hal KOBLUAMH C
FOPSTYHAM YYyTYHOM M LIJIZKOM, O€JaTh 3alIMTHBIE 3KpaHbl, NIPH MX PacrnojIOXKEeHHH IO BLICOTE MEHee 5 M
OT B€pXa KOBIIa B MECTax BO3MOXHOH IIUTENbHON OCTAaHOBKM COCTABOB

OKpaHbl CrefyeT NeNaTh U3 HECBA3aHHBIX APYT C ADYrOM 3JIEMEHTOB IUIoWanbio He Gonee 4 0 M’
KaXIblH

852 3amonHeHue XONOAHBIX CTEH pPEKOMEHIOYETCH BLIMONHATL W3  OLIMHKOBAHHOIO
npoGHIMPOBAHHOrO CTANbHOrO NHCTa IIpH NPHMEHEHMM HarOJIHEHMs CTeH KNamKoH B 1/2 kupnuua
pasmepbl noneii axsepka DOMKHbI BbTh He Bonee 120 M° TIpy 3TOM MeHbIUH pasMep KHPIIHYHBIX
naHened He NOJKEH NMpPEBOCXOAMTb 235 M IIpu pasmepe omHON M3 CTOpOH naHenn meHee 12 M ee
nioanb He OrpaHUYHMBAETCs

8 53 Bo mu3bexxaHMM CKONMNEHMA IbUIM, Yron HaKJOHa KPOBIM 3OaHMM, PachONOXEHHBIX B
pamuyce 50 M OT OCH IOMEHHOM neuy, NpHHMMATh He Menee 45° B cJTyyae YCTPOHCTBZ KPOBJIM HIM €€
Y4aCTKOB C MEHBIUMM YKJIOHOM JOJKHbI ObITb NMpemXyCMOTPEeHbl COCOObl MblieydalleHHs. HarpHMep,
runpocMbie  fIpy 3TOM cnemveT VYMTBLIBaTL NONOJHMTENBHVIO Harpy3ky OT nbiivw  Ha kposne
ycrpausaercs csec ankpon 400-500 MM OT Hapy»HOH NOBEPXHOCTH CTeHbl 6e3 yCTpOHCTBa kKeNodoB M



5 HHAANCK nm. MeabHUKOB2
3010CTO4HBIX Tpy6 Eciu BmOMbL CTEHB! pacnonaraercs JECTHHLA WIM IUIOLIAnKa, TO CBEC KPOBIM Han
MMM YBENHYHBAETCS MM YCTPAHBAETCA CTIELHANbHBIA HaBeC IO pasMepoB, ObecneyHBAIOLINX 3aIUUTY
JT CTEKAKOLINX OCaIKOB

8 54 VerpoiicTBo "MemKOB" KPOBNHM (CKAaT K BLICTYNAKOIE! BEPTHUKANBHOM CTEHE ¥ TN ) , rue
303MOXHO OTIOXEHHE MbLIH, HE NOMyCKaeTCs

8 55 Ilo mepuMerpy KpOBJM NpeXycCMaTpHBAaeTCs OrpakIeHHe BbicoToi 1 1 M cornacso n 8 14
118 IEPEXOJHBIX NNOWAT0K

8 56 He menaTe oCcTeKIEHUS B MECTaX, e IO YCIOBUAM NPOU3BOACTBA OHO MOXET ObITb BHIOHTO
UTH CHJIBHO 3arpsi3HeHO B 4acTHOCTH, ocsemende pabouedl mnomazky NeYH M JUTEHHOrO XBOpA
:negyeT BLINONHATbL Yepe3 NPOEMbl, 33KPhIBAEMbIE [IOBOPOTHBIMH MEXaHMYECKMMHM IUMTaMM ILnomazs
CTeKJIEHHs JOJDKHA ObITb MHHMMAJILHOM, €€ IIOCKOCTD - BEPTHKAILHOH

8 57 IlepexomHble MnoWanxy B ypopee paboueil IUIOazKy JHTEHHOrO IBODE, KaK IPaBUIO,
3BICTUJIANOTCS WAMOTHBIM KHPIHYOM TONMUHOHK 113 MM

8 58 ObcmyxuBalomMe H TEPEXONHble IUIOMAIKH Hax xenobaMM B B IOpPyrHX MecTax
303MOXHOTO CHJIBHOTO HarpeBsa NOJDKHbI ObITh 3aMHMINEHb! CIELHANTbHOR TEIUIOH30sUMeH

859 [na KpyribX KpOBENb BROJb (OHapeH NpexyCMaTpHBAIOTCA IUIOLIAZKH, C KOTOpBIX
303MOXHO IIPOM3BOTHTD HX OCMOTP M PEMOHT

Jlupm

8 60 Konctpykuus judTa DODKHA 00eCTIeHHBaTh YHCTOTY BO3AyXa MO BCefl BHICOTE €ro CTsoNa B
3ara30BaHHOM 30HE MPEANOYTHTENLHOE YCTPOKCTBO CTBONA B BHOE NPSIMOYTONbHOM MPOCTPAHCTBEHHOR
JElIeTYaTOR KOHCTPYKLMH, B KOTOPOH CTOpPOHbI, OOpalleHHble X NeYH , 3aKpHIBAXOTCS CIUIOIIHOM
>bumeko# (BO M30exaHWEe 3albUIEHMS), @ OCTaNbHBIE 3aTATMBAIOTCS CeTKOM Bcromy, rie HeT yrposbl
*"ra30BAHHOCTH NH(Ta, s obecnevenus Oonpmiefi HaNeKHOCTH ero paboThl M MO SKOHOMHYECKHM
coofpaxeHusaM, CTBOX CHENYVeT HeJaTh B BHIE IMIWIMHIOPHYECKOH TOHKOCTEHHOH TPYObl C IpoeMaMmu,
sbecneynBalOIIMME OOMEH BO3IVXa BHYTPEHHEro o6beMa mu¢Ta

8 61 TlapaynenbHO C WaxTo# NH(Ta Ha BCIO €r0 BHICOTY YCTPaHBaeTCs IECTHHYHAS 1UaXTa

TpeboeaHusi K MexXHOM02UYeCKUM KOHCIMPYKYUSIM.

8 62 TexnomoryueckHe KOHCTPYKLMH HNOJDKHBI BBINIOJNHATBCA C YYETOM IPHBENEHHBIX HIDKE
~peboBanul, obecnedHBalOMKX pallHOHANBHOE HCHOJb30BaHHE CTANbHBIX KOHCTPYKLHMH B nocnemHmx
4€ JNOJKHBI MOABAATHCS paspylleHMs ¥ nehOpMauMH, BO3HHKAIOIIHE B PE3yJLTaTe H3MEHEHMs
"eXHOJIOTHYECKUX KOHCTPYKUHH BO BpPeMeHH (paspylleHHe , Neperpes, TEMNEPAaTYpPHOEe PacCIIHpeHHe H
“n )

8 63 dyTepoBKH M CHCTEMbI OXJNKAEHHA COCYNOB M TpybONpOBOZOB HOMXHBI OOECrevHBaTh
>TabuNbHYI0 TEMIIEPaTYPy HarpeBa MeTauia o60NOYeK B Npenenax BEJHYHH, IPHBENEHHBIX B pasgene 5,
-adn 5 8, rpade "BpeMeHHas wiuTenbHas" HX KOHCTPYKLIMS M MaTepHallb] JOJDKHBI OTBEYATH HAHHLIM M
)e3yNbTaTaM pacuera, Y4YMTHIBAIOWIErO COBMECTHYX paboTy koxyxa M dyrepoku (cm Paznmen
") Pewnenne OyTepOBKH U CBOMCTBa €€ MaTepHanoB AOJKHbI OOecneyuBaTh CTaOuWibHBIA YPOBEHb
4anps>keHHOrO COCTOSIHMSA M TeMIIEpaTypbl Harpesa NeYH BO BPEMS €€ IKCIUTYaTallHH

8 64 BricoTa pebep UYryHHBIX XONONWILHMKOB IOMEHHOH NieyW noskHa obecreyuBaThb
dxnaxaeHue 3TMXx pebep BO u3bexaHue HEOOpaTHMOro TEMIIEPaTyPHOrO pOCTAa  yKa3aHHbIX
\OJIODMJILHHKOB



Pa3zden 8 Vxaszanusa no xoncmpyuposanuio 8- 7

865 Tlom XONOAMNBHMKAMM, MMEIOUWIMMH JKECTKYIO CBS3b C KOXYXOM [€4M, JOJKHA
npeRycMaTpHBaThes ynpyran Haboiika, obecrneuMBaromas BEPTHKAIBHOE TEMNEPATYPHOE PaCLIMpEHHe
HIXKENeXalleH KIaOKK, Takue >e 3a30pbl JOKHBI ObITh YCTPOEHb! BbilIE HJIM HHXXE 3aLIMTHBIX
CErMEHTOB KOJIOIIHHMKA (B 3aBMCUMOCTH OT MX KOHCTPYKLMI)

866 lons NpOTAXEHHOCTH BEPTHMKAIbHBIX W TOPH3OHTANBHBIX 33a30pOB MEXIY CIIOLIHBIMH
NIUTOBBLIMK XONOIMILHMKAMK OT OOLueH NNIMHBI OXJaXknaeMoi 30HbI NOJKHA ONPENeNsTbCs PacyeToM
COrnacHo METOAMKE, YYHTHIBAIOLIER COBMECTHYIO paboTy XONOAMABEHKOB , KIIAAKH H KOXyXa

8 67 DBpesaemoe B KOXyXH NOMEHHbIX Ieuelf, BO3HyXOHarpesaTenedl M IDYTMX COCYIOB
ofopynoBanue M NONBOAbL K HEMY, LIS YMEHbLUEHMA Yrpo3bl 06pa3soBaHMs TPeLIMH, CleayeT nenaTh
TONBKO C TUIABHLIMH NEPEXOaMH, HANPUMED, PaMy JNETKH IJIA BLIILIAaBKHM YYTYHa - OBIbHOH GOpMBI, 2
XONODMJIbHHKH - C 3aKPYTTIEHHbIMM KPasMH

8 68 [lnn dyTepoBKXM NEYM M OTHEYNOPHOIO NHS HE AOINYCKAaeTCs NPHUMEHEHHE MATepHalIOB,
obnaparormix  GonbiuM  KO3(QOHMIUMEHTOM TEMNEPAaTYPHOrO pacClUMPEHHs HIH  CHOCOBHOCTBIO
HeoOpaTHMOTO TEMMNEPaTYPHOro POCTa (HarmpUMep, IUHACOBOM webeHkH)

8 69 KOHCTpyKUMS YCTaHAaBNMBAaeMbIX Ha COCYHax JMThIX (baHLEB NOJDkHa oObecneuusats
BO3MOXHOCTDb MX NPHB2PKH K OCHOBHOMY MeTajlry 060104Ky arperata ¢ BbIpyOKO# M NMOZBAapKOH KOpHS
mBa

8 70 Knanka Bo3TyxOHarpeBaTeneil C IUIOCKMM JMCTOBbIM (THOKHMM) NHHMINEM B HIXKHEH 4acTH
(ma BBICOTY He MeHee 1 5 M) mokHa ObITh BBITIOJHEH2 C 3330POM MeXIy KOXYXOM M KIankoi ne Gonee
15 MM, uTO ofecredHT MaKCHMaNbHOE NOralleHHe OMBEMHOM CHIIbl OT BHYTPEHHErO, JaBleHHs MacCoH
nepudepuitnod kmanku Ilo BceH OCTambHOM BBICOTE 3a30p ONpENENAETCS PAacyeTOM W 3alOHAETCS
YNPYTHMH MaTaMH, KOMIIEHCHDYIOLIHMM TEMIIEPaTyPHOE paciiHpeHne GyTepoOBKH

8 71 KOHCTpyKIHA  KymONOB  BO3OyxOHarpesaTenefi  NOMKHa  XaBaTh  BO3MOXHOCTb
BEPTHKATLHOIO TEMNEPaTYPHOTO POCTa NepH(epHHHOHA KiagKu

872 B ¢yrepoBaHHBIX ra3’onpoBONZX B MECTaX IOCTAHOBKH KOMIIEHCATOPOB KOHCTPYKLHS
KJaIKM JOJDKHA OTBEYaTh KOMIIEHCaLMOHHOM CIOCOGHOCTH MeTaa

8 73 B nepudepuitnoli koJibLeBOH KlaInke HeoOXOEMMO INpPeNyCMaTpUBaTb IOPH3OHTANbHbIE
IIBbI, 3anOJHAeMble YNpyruMu MatamM¥ MTKY Tonmuuol 30 MM, KOMIEHCHDPYIOUIMMH BEpPTHKAIbHOE
TEMIEPaTypHOE pacmupenne yTepoBky, PaccTosHHe MexIy STHMHM LIBaMM NOJKHEI ObITH He Honee
IMaMeTpa KOXKyXa BO3IyXOHarpepaTess, [IpH 3TOM IIBL PEKOMEHIYETCs HasHaYaTh B MECTAX M3MEHEHHs
KOHCTPYKLHH (QyTEPOBKH

8 74 KoHCTpyKUMA HacaOkd IOJDKHA MCKIOYaTh Nepelady NaBIEHHS OT €€ TEeMIIEpaTVpHOIo
PacIIMpERHs Ha KONbLEBYHO KIaIKy BO3OYXOHArpeBaTes



TIpunoocenue 1

Ip1- 1

OPHJIOJKEHHE 1

Tabnuye! koahpuyuenmos u pusuKo-MexaHuYecKkue ceolicmea Mamepuasos

¢pymepoexu.

KosdduumeHThi TENIOBOCIPHATHS A 4B 3aBUCHUMOCTH OT TEMMepaTypsl Bo3ayxa”T” BHYTpH

BO3MlyXOHArpeBaTeNs H BO3AYXONPOBOAA FOPSYEro AyThsl  DOMEHHOM NeYu

Tabauna 1
T 500 600 700 800 500 1000 1100 1200 1300 1400 1500 1600
ke 20 30 40 55 70 90 120 150 180 200 220 240

INonpasoynble k03QHUUMEHTE! A7 YBENHYEHHS CKOPOCTH BeTpa npH pacyere koahduLmesTa
TEIIOOTAAYH A,

Tabmuua 2
BricoTa Han NOBEPXHOCTHIO 10 10 M 20 40 100*
3ems B (M)
Tonpasounbi ko3bdunmest K 110 115 13 15

* Jlns mpOMEXYTOUHBIX BRICOT K03dpduuneHT K onpenensercs no MMEeHHON HHTEPIOASILIHH

Ko3(HuuueHTh! TEIIONPOBOIHOCTH MaTepPHaloB B 3aBHCHMOCTH OT TEMIIEPATYPHI A,

Tabnuua 3
Ne | HamMeHOBaHHe MaTepHaIOB Temnepartypa seyTpernei | Koadoduuuent
TIOBEPXHOCTH CNOS TEILTOMPOBOXHOCTH
A, KKan-M Hac Ip
1 |{Iamor knacc Au b - 10
2 | Kaomur( -42%) 500-1300* 14-18
3 | Buicokornunosem (BI'O-30) 500-1300 1.2-14
4 | Beicokornurazem(MJIO-62)(BI"0-62) 500-1300 08-14
5 | BHCOKOOGOHOKEHHBIH MaIopa3phDULTIOLIHI 500-1300 115-20
IHHAC
6 |Iamor-nerxosec - 05
7 | I'panmnar ¢ acbecTom - 02
8 | TpenenbHas 3achinka - 013
9 | TpenempHBIH KHpIIHY - 04
10 | Cram - 500
11 | Myaaro-xopyvuaoesii (MKO-72) (BI'0O-72) 600-1500 10-16
12 | Kaomunosblii serkoBec Kn-1.3 600-800 0352-058
13 | Ounacoswi#i nerxosec JJ1-1.2 600-1200 055-0 66
14 | KaommHoBas BaTa (MaThb! VIIoTHeHHsle Ha 50%) | 100-1100 005-02
15 | AcbecrosepMexy THT 100-400 01-015
16 | Toxper macca - 041
17 | AcbecToBbie KapToH 100-400 014-018
18 | CBo6OZHO BHIrOpAIOMIKI 3a30p MK TOHKMH 100B | - 10*
19 | Yraepozucrsie 6noku - 50
20 | AmoMO~CHIHKATHEIR KHpIIHY - 10
21 |To xe. ¢ NPONKTKOH YVTVHOM - 25
22 | Yrnepoaucras Haboiika - 10
23 [ meprems - 03
24 {Yvrve - 20

* Jlna TEMIEpaTVp. JEXAIIKHA B YK23aHHBIN HHTEPBATaX. KOOQOHUHEHTb OIPEIESIIIOTCS N0 THHEHHOH
unTepnonsuuy [Ipu TeMnepaTvpax Bbllie HIH HIDKE VKa3aHHLIX. KO3(Q(HUHEHTE IPHHHMAIOTCS
COOTBETCTBEHHO O BEPXHEMY HJIH HIDKHEM) 3HAYEHHIO



2 IMHAHNCK um. MenbHHKOBA
Ko3dpuuueHTs NOAATAMBOCTH MaTePUaNOB AeOPMAaTHBHBIX CIOEB B 32aBHCHMOCTH OT PaIHallbHbIX
HaBNEHHH F, .
Tabnuna 4
Ne | HaumeHOBaHMe MaTepHana NeNe | IIpenmens m, n,
nedbopMaTHBHOIC Clios CTp | H3MEHeHus
HaBJCHHS Ha
nepopmar
cioe
1 2 3 4 5 6
1 TpenenbHas kpouka 1 0<P<6 0032 0
2 P>6 0012 012
TpenenbHo-acOecTOBbiE 3aCHITKH
2 75% TpenembHas KpOIIKa 1 0<P<6 00230 0
25% acbecTut 2 P>6 0 0080 0090
3 50% TpenenbHas KpoIOKa 1 0<P<6 00260 0
50% acbecTur 2 P>6 0 0080 01080
4 25% TpenenbHas KpOIIKa 1 0<P<6 00320 0
75% acbectur 2 P>6 0 0090 01380
I'paHinnako-acoecToBble 3aCHIITKH
5 70% rpaHmiaka 1 0<P<é6 00230 0
30% acbectuta 2 P>6 00070 0 0960
6 50% rpaHiunaxa 1 0<P<6 0 0260 0
50% acbecTuTa 2 P>6 0 0080 0 1080
7 30% rpaxmaka 1 0<P<6 00320 0
70% acbectura 2 P>6 0 0090 01380
8 15% rpanmn.,85% acbect 1 0<P<6 00360 0
0% rpagrmn ,100% acbect 2 P>6 00140 01320
9 IamoTHLIH MOPOIIOK 1 0<Px<4 00188 0
2 P>4 000341 00614
10 |Meprem 1 0<P<4 00215 0
2 P>4 0 0060 0 062
11 |IlInax 1 0<P<6 00211 0
2 P>6 0 00687 00852
12 |KaonuuoBas Bata(MaThl YIUIOTHEHEbIE Ha | 0<P<05 044 0
50%)
2 P>05 0036 0.202
13 | AcbecTo-BEepMHKYIHUTOBbIE IUTHTH! 1 0<P<2 0 0
2 P>2 002 -0 04
14 | AcBecroBblit kKapTOH 1 0<P<6 0 0046 0
2 P>6 000385 0045
15 | CpobonHO BbIrOpaoMHMi 3230p 1 0< P <100 0 1
2 - . -
16 | Tonku#t cno#t Mexy cnosmu Gyreposky | 1 0< P <100 0 0
2 - - -
17 | Yrneponucras naboiika co cMonoi#i 80 20 |1 0<Px<é 0010 0
¢ TpamboBaHBeM
PaCKaNeHHbIM NPYTKOM 2 P>6 0005 003
Yrnepomucras naboiika co cmono# 80 20

C npenBapUTeNbHbIM 0OXKaTHEM




IIpunoxcenue 1 MDpl- 3
1 2 3 4 5 6
18 |-7 kr/em’ 1 0<P<6 0011 0
2 P>6 0008 002
19 |[-5 krem2 1 0<P<é6 0014 0
2 P>6 0 009 0005
20 |-3 krem2 1 0<Px<6 0018 0
2 P>6 0010 0 005
21 [-02 krem2 1 0<Px<6 0025 0
2 P>6 0010 0010
VYraeponucras Habolika ¢ acbecTuroM u
CMOJIO# C NpenBapUTENbHbLIM 0bXKaTHEM
0 2 xrem2
22 |-701020 1 0<P<6 003 0
2 P>6 001 0015
23 |-602020 1 0<P<é 0040 0
2 P>6 0010 0020
24 |-404020 1 0<P<é6 0 045 0
P>6
25 |Macca [uIs 4eKaHKH XOJOIMWIbHHKOB 1 0<P <100 0 0005 0
PacyeTHble BeMHMYHEbI KO3QOULUHMEHTOB TpeHUs (NIPU COBUreE) Tabauua S
NeNe HanmenoBaxue MaTepuasios f
nn mn - max
] Meran no TpenenrbHOMY KHPITHYY 0345 0450
2 Merann no acbecToBOMy KapTOHY 0360 0 460
3 MeTann no ac6ecTOBEPMHKYIHTY 0295 0390
4 MeTann no kaoNMHOBOK BaTe 0255 0350
5 II1J1B-1 no acbecToBOMY KapTOHY 0710 0870
6 IIJIB-1 o xaoMHHOBOM BaTe 0580 0730
7 IIUT5-1 no acbecTOBEPMHUKYIIHTY 0635 0900
8 Topxper-Macca 1o acbecTOBOMY KapTOHy 0 640 0920
9 Topkper-Macca no KaoJIHHOBOH BaTe 0575 0720
10 IIUJTG-1 no IJIG-1 0730 0910
3navenns o 7(T) u E(T) nng Hecymux cnoes QyTEpOBKH BbIIl U3 OrHEYNOPOB PAa3JIMYHbIX Mapok
IMamoT xnacca A Tabnuua 6 1 Iamor xnacca b Tabnuua 6 2 Tabnuua 6
¢ aT(T) 102, E(T) 107, c aT(T) 107, E(T) 1074,
Kr/cm’ Kr/cm”
100 0 060 50 100 002 50
200 0140 50 200 004 50
300 0200 50 300 005 50
400 0260 50 400 010 50
500 320 50 500 013 50
600 0400 50 600 018 50
700 0480 50 700 0200 50
800 0570 50 800 0240 50
900 0 700 3750 900 0280 3750
1000 0 800 250 1000 0280 250
1100 0930 1250 1100 0280 1250
1200 0930 00 1200 0280 00




IIEAAIICK um. MeabHHKOBA

* Jlns pOMEXYTOUHBIX 3HaYeHHH Benuurtbl a 7(T) u E(T) HaXOAATCA no JHHEHHOH

HHTEePIOJALIMH
WlamoT-nerkosec Tabsmua 6 3 Kaonusosbiit-42% Tabnuua 6 4
¢ aT(T)-10%, E(T)-107%, 7% ¢ aT(T)-10%, E(T) 1074,
kr/cm’ xr/em?
100 006 150 100 005 50
200 0120 150 200 014 50
300 0180 150 300 022 50
400 0240 150 400 030 50
300 030 150 500 0350 50
600 0860 150 600 040 50
700 0420 150 800 050 50
900 0 540 1125 900 050 50
1000 0 600 0750 1000 060 50
1100 0 660 0375 1100 070 50
1200 0720 00 1200 076 3.333
1300 083 1667
1400 090 00
Boicokormuuozem BI'O-50  Tabnuua 6 5 BricokornunoseM BI'O-62 Tabmuua 6 6
¢ aT(T) 10%, E(T) 1074, T° C aT(T)-10%, E(T)-107%,
kr/em’ /oM’
100 0030 50 100 002 50
J0 010 50 200 0040 50
300 0170 50 300 0110 50
400 0240 50 400 0 140 50
500 0.280 50 500 0160 50
600 0.320 50 600 0.230 50
700 0380 50 700 0.270 50
800 0420 50 800 0320 50
300 0.500 50 900 0450 50
1000 0350 50 1000 0 440 50
1100 0 640 50 1100 0590 50
1200 0 700 3333 1200 1030 3333
1300 0 800 1 667 1300 1 700 1667
1400 0 900 00 1400 1610 00




Ilpunooicenue 1

TIpl- 5

Hunac BBICOKOOOOXKEHHBIH

MynauTO-KOPYHIOBBIH

Malopa3pbIXJIAIOIHHACS Tabmuua 6 7 BI0-72(MKO0-72) Tabmuua 6 8
c aT(T) 102, E(T) 1074, 7% ¢ aT(T) 107, E(T) 1074,
Kr/em® Kkr/em?
100 015 30 100 0054 60
200 0545 30 200 0108 60
300 0940 30 300 0162 60
400 1030 30 400 0216 60
500 1120 30 500 027 60
600 1140 30 600 0324 60
700 1160 30 700 0.378 60
800 11933 30 800 0432 60
900 12266 30 900 0486 60
1000 1.260 30 1000 0590 60
1100 1305 30 1100 0682 60
1200 1.350 30 1200 0 780 60
1300 1340 30 1300 0871 45
1400 1330 20 1400 0966 30
1500 1.330 10 1500 1065 15
1600 1330 00 1600 1168 00
IlMHacOBBIH IErKOBEC KaonusoBBI# NErkoBec
IJ1-1,2 Kn-1,3
Tabnuua 6 9 Tabnuua 6 10
c aT(T) 102, E(T)-107%, rc aT(T) 102, E(T) 107%,
kr/em? Kr/cm?
100 0375 10 100 0 046 15
200 0780 10 200 0092 15
300 0990 10 300 0138 15
400 1080 10 400 0184 15
500 1125 10 500 0.230 15
600 1192 10 600 0276 15
700 1204 10 700 0322 15
800 1224 0875 800 0368 15
900 1197 0750 900 0414 15
1000 1230 0625 1000 046 15
1100 1245 0500 1100 0506 15
1200 1245 0875 1200 0552 10
1300 1245 0250 1300 0598 05
1400 1245 0125 1400 0 544 00
1500 1245 0 1500 0690 00
1600 - - 1600 - -




punoxcenue 2 Ip2- 1
OPHIOXXEHME 2

PacyemHbie (hopMynbi U 2paghuku Ons onpedeneHUs Kpaeebix HanpsixeHul
om eHympeHHe20 0aesieHUs € Mecmax rnepece4yeHuss COOCHbIX CmasibHbIx 060/104eK
(koHuYecKol u yunuHOpuveckol u O8yx KOHUYECKUX)

CoocHbie COINIpS)KEHHA KOHYCOB

MepHanoHaNbLHbIE PaCyeTHEIE HANPSDKEHNA AN CTamy B BepxHeM (YCE4eHHOM) KOHYCe Ha ypOBHE Ha
YPOBHeE a - a (MaKCHMaNbHbIE, BOSHUKAIOLIHE B y37ie)
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Puc. a Cxema nepeceuenus xoHycos
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Jns ynpouenHus padoTbl IO ONpeNeNeHUIO MECTHbIX HalpsKeHMH OT BHYTPEHHETO HNaBJEHHS
1O NMHHIM TiepeceyeHusi, ObLIM TOCTPOEHb! rpadMKH YIOMAHYTHIX HANPSDKEHHA OT €XHMHHYHOIrO
masnenus P=1 kr/cm? TIpu 3TOM, MCNONB3YA HANMYME NUHEHHON 3aBHCHMOCTH B YIIPYrofi cramuu
MEXIy HarpyskaMH H MECTHbLIMHM HanpsKeHW MM, N0 rpadHkaM MOJXKHO OMNpENesiTh MeCTHble
VIpYTHe HanpsOKEHMA OT 3aNaHHOIO HaBJEHHs IyTeM YMHOXEHHWs 3HadeHHMH HalpsXeHHH |
NONy4eHHbIX NO rpadHkamM Ha ko3GdHILMEHT, 0003HaYAIOWKH BO CKOJNLKO pa3 3alNaHHOE NaBJeHHe
OT/IHHAETCS OT CHHHMIIbI

I'pachuky NOCTPOEHE] AN PasIMYHLIX OTHOWEHHI pafiiyCcoB K TOJILUIMHaM 000a04€ek B npenenax
ot 50 no 250 npumeHUTENLHO K MOTPEOHOCTAM, BO3HMKAIOMIMM NMPH TPOEKTHPOBAHHH JIHCTOBbIX
KOHCTPYKLM# JOMEHHBIX LIEXOB

OTHOCHTeNbHbIE YINbI HakiIOHa 00pasyloWMX NepecekaloUXcss 000NO4ER NPHHHMANHCh B
ananosone or 0° 1o 90° uepes kaxnte 10°



2 IMEAAICK M. Menpuukosa
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Puc. 6 Cxema nepexoas 0T KOHYCE K UHAHHAPY
Yepes KoJIhLEeBYI0 BCTABKY

HanpsxeHHs oT BHYTpeHHEro nabjieHHI P=1 ke’ B rpadmuxax naHel GYHKUHM OT YIJIOB

" - r
o u @, [ pa3NUYHbIX 3aNaHHbIX 3HAYEHHH OTHOMeEHMH & = 5

CxeMb! u nosicHeHUss k 2paghukam
om Ne1 do Ne8 exknoyumensHo

Obo3nayexns

“II”- umnuHEIp,

“K- yceyeHHBIR KOHYC.

“JI”- HIDKHU# NOJHBIH KOHYC,

“r’- pagHyc LWIIHHIPHHECKOH 060104Ky,

“6"- TomuKHa 060104KY B 30HAX BIMSIHMA KPaeBOTro 3ddekTa

Tommute! Beex CONpAralolUmxcs 0601049€ek B 30He KpaeBoro 3GpGHEKTa MPUHATL! OTHHAKOBBIMH
30HbI BO3MYIIEHHS KPaeBOTO 3 deKTa MPUHSATH HACTONBKO YAANEHHBIMU OPYT OT APYTa, YTO MX
B32HMHOE BIHMSHHE HE YHHTHIBAJIOCH

B wuacTHOoCTH, BenMuMHZ / npuHMManach paBHOR [=245.8 1,_@__ , YTO DaBHOUEHHO
cosa.

3HaueHn /=3 §,,re S, =078 \/r, -8 (ana crama npu v=0,3), C;2078-fr; -5
Tlpn HanmmuMu TOMBKO HBYX NEPECEKAIOWMXCS KOHYCOB M OTCYTCTBHH LMIHHADHHYECKOH

- r
000JIOYKH B OTHOLUEHNE §=g MOXeT ObIThb NOACTaBJIEH, B 3anac MPOYHOCTH KM C ANOCTaTOYHOM



Ipunoxcenue 2 Np2- 3
CTENeHBIO TOYHOCTH , Pamuyc QUKTHBHOM MAMMHAPHUECKOH OOONOYKH, NONOKEHHE CTEHKH KOTOPOIA
OTpeneNsieTcs NO NPHBEREHHOH CXEMe Ha rPaHHMUE MOJHOTO NPaKTHYECKOrO 3aTyXaHWs KpaeBoro
sbdexra

Kaxmoe M3 Hanps)KeHUH HMEET [Ba 3HaYeHMA COOTBETCTBYIOIIME KPafiHMM BOJNOKHaM (HaHhl
$ubpOBbIe BaNPKEHHA)

B rpadukax no OCAM OpIMHAT OTJONEHbI MONHbE 3HAYEHHA HATPKEHHUH C Y4ETOM BCeX
COCTOBJITIOWIHX 1O MOEHTHOH ¥ 6E3MOMEHTHOH TEOpHH

3HaKM HanpAKeHHH
+ - pacTaKeHHe,
- - CxKaTHe
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Tlpunoxncenue 3 Mp3- 1
IIPIOXXEHHE 3

Pac4yem ocecumMmMempu4HbIX 0607104eK 8pPaleHUS NPU COOCHbIX
nepeceyeHusx Ha eo3delicmeue sHympeHHez20 GaeneHus™

1. O6mnue 3aBHCHMOCTH ANS YCHJIHii , MOMEHTOB H NepememeHus npy v=0,3

Ny;=-0389 JrE.crga {[(cl—52).cosB—(cl+cz).sm|3].e'13 +[(L‘4 ~c3)-cosP~(c5+¢cq) smB].eB}+
2

Pn
+£272
2

Ny =(c) -cosp - ¢y -sinp) e'B+(c3 cosP +¢4 -smmP) eP +-‘%r3~(2—:2-)

n
M;=-0303 & [(c; -cosB+c; smP) e7P +(cq ~cOSP -3 ~smﬁ)~e5]

M2 =‘Y'M]

0, =-0389 \/—E + {[(cl -c9) (:05[3—(«91+c2)-smﬁ]-e"[3 +[(c4 —c3)AcosB-(c3~+04)-smB] eB}
n

sma
+%2 cosa
5
L P e P . . Bl pf2 _Sm& 1, 72
A, 75 [(c, cosB-cy smP)-e™F +(c3-cosB+cy-smpP) e ]+ 553 17 ’1)
128 —
6=B % {[(c1+c2)-cos[3+(c1-c2) smp]-e ﬂ-[(c3 +c4)-cosP +(cy -03)]-eﬁ} )

3mechk Q. - panMaibHOE YCHIHE,
A, - pallHaIbHOE NEpeMEIIeHHe,
€ - yron moBOpOTa KacaTeJbHOH K MEpUIHaHy
* - Mamepuan uznazaemcs na ocroee pabomui* Ipuzopves JI A “Cydoswie cocydw, pabomaruue
noo Oaenenuen”, Cydocmpoenue, Jlenunzpad, 1965 2.

2. Onaunapuyeckan 06oouKa

128 §

=

Ha xpato S=0= PB=0 119 IIMHHBIX LHIMHADHYECKHX obonoyek HeobXOmMMO NPHHHMATh

n=w ry=r=const o=

(SRR

C3 =04 = 0
S - anvina no o6pa3y}0mei71 OT Kpasi IO pacCMaTpHUBAEMOrO MNapanneabHoro Kpyra



3. Konnueckas 06o10uxa

a=const n=w r= o _§.crga
sma
256 o \[r,, J
=22 | =2 _§ crga - , TRe 3
P N [ sino & " Vana G)

S - nnnHa no obpasylowmeii OTKpas 00 pacCMaTPMBAEMOTO NMapaielbHOro Kpyra
Jns kpas obonouky S=0 u coorsercteenHo P=0 B coorsHowernmsx n 1 ans xonuueckoit
060JI0UKH HYXHO NIPHHEMATD ¢) =Cp =0

4. Ceprueckas o6on0uka

n=n=r as=g@ B:—llS-J—;; (9, - 9) @)

¢, , @~ yrmsicohepsl, cM puc 6 82,6

Ha xpomke chepel ¢=¢, ¥ P=0 3anaBas pasnuuHble 3Ha4eHUs @, MOXHO NMONYYHTb Ha
ocHOBaHMH (1 ) amopy KM3rkbalomIx MOMEHTOB, YCHITHI M NlepeMeLieHuii

B coorsomennsax (1 ) ans chepraeckoit 06050IKH HyKHO NIPHHUMATD ¢ =¢) =0

5. Toposas o6osi04yKka (pHc. a)

To
sina

¢4
foy 7 [ sna r
=128 ———————.da, roe a; = — 5
P 8 aj l+a; smna > THE G4 r, )

Jns Berymcnenns uHTerpana B (5) Ha puc © HaHHOrO NPHIOXKEHHS NPHBENEHbI I'paduKy
Q&

n=r=const, r=r+

Hyrerpan suna J BBIYHCIIAETCS IO 3THM rpaduKaM CleqyromuM obpasoM
o)
o 90° o  90°  90°
J=fef=]-1=n-n
L5

@ 950° @y Qy

Jlnst BHIYMCHNEHHS MHTErpanoB B o6nacTu a > 90° HeoBXOMMMO BOCIOIB30BATHCS CHMMETpHER

90° 180°-a
NORMHTErpanbHOM (YHKIMH OTHOCHTENHO a=90°, oTkyma ciemyer | = |  Pemenus mu
[ 90°

TOpoBOH 0Bonoukn no dopmynam (1) He nmelicTBHTENbHBI B OKpecTHOCTSX +30° OT 0cobbix Touek
a=0 U a=+n
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6 Pemenue 3amaunm nepeceyenns O0GONOYEK BPAINEHMA CBOIMTCS K PEIUEHMI0 CHCTEMBI
anrefpauyeckuX YPaBHEHHMH OTHOCMTENBHO MOCTOAHHBIX  €],Cp,3,04 YPaBHEHHS MOTYT ObITh
NoNMy4eHbl M3 YCIOBHMHA HEpaspeBHOCTH nedopMauMii M CHIOBBIX TIpPaHMMHBIX ycnosui  Ecmm
CconpsraloTes ABe OGONOYKH , TO FPaHHYHBEIMH YCIOBHAMH OYyIyT PaBEHCTBA Ha OBLIMX KPOMKEX 3THX
060no4ek pagManbHBIX NEpeMelleHHd A,, yrmOB MOBOpOTa 6, pPamUaNbHBIX ycunuid O, M
MEpPHIMAHATLHBIX MOMEHTOB M, IIpH COCTaBREHMH TPaHM4HBIX YCIOBHH OedOpMaLHOHHbIE

KOMIIOHEHTbI Ha KPOMKaX 060/104ek HMEIOT OOMHAKOBbIE HarpasJI€HHA, OHH NPHPaBHUBAKITCA OOUH
ApYroMy ¢ ONHHAaKOBBIMH 3HaKaMHU IIpH IPOTHBOIOJOXXHBIX HANPaBJCHUSX OHM NPHPAaBHHBAKOTCH C
PasJIMYHbIMH 3HaKaMH Cymma CHJIOBBLIX KOMIIOHEHT IOJA y37a CONPAXEHHSA obonoyex nomkHa ObITb
PaBHa HYJIIO, NPHYEM OOHHAKOBO HaIlpaBJIEHHbIE KOMIIOHEHTb! JOJDKHbBI HMETh OOHHAKOBbIE 3HAKHU

s COTPSKEHUR IOBYX obonoyek 31O TIpaBMJIO BBINIOWUT TaK CHIIOBbIE KOMIOHEHTbI
NpUpaBHUBAKOTCA OOHMH ADYrOMy C OOMHAKOBBIMH 3HaKaMHM, €CJIH OHH HMEKT NDOTHBOMNOJOXHbIE
HarpasJICHHs, H € pasHbIMM 3HaKaMH, €CJIM OHH HaNpaBJ€Hbl OMHHAKOBO

7. HIpuMep cOCTaBJIEHAS YPaBHEHHIL.
a) Nwmnnp co chepoit (puc B)

A% =45, 0%=0° Qf=07, MY =M{, ecnu chepa NpHMbIKET K LMTHEAPY BHITYKIOH

croposoii BBepx (pHc ), T0 &% =A%, 0% =-8°, Q¥ =07, M} =-Mf

6) LluauHap ¢ KOHYCOM

=85, 0% =0 Qf =07, M{=M{, npu compsxesuy KOHyca BepIHHON BO BHYTph

~anuunpa (puc e) A% =A%, 6% =-6" Of=0f, M} =-Mf
B) Ilunusnp ¢ TopoM 1 co chepoii

sp=allet=0 of=0l'. My=M[', a7 =05, 0720 0P =0l M[P=Mf (6)

B kauecTBe npuMepa pacCMOTPHM Iiepecetente 06009€eK N0 PHC K € [TapaMeTPaMu
r,=30cm, rp=15em. 1, =843cm , COOTBETCTBYIOIME PANHYChl JUIA LILMHHIPA, TOpa H Chepsl,

8,=87=8,=10cu KomnonenTh ypasHenu#t (6) ¢ moMometo (1) 3amMHIIYTCS IS DAHHOIO
wanunzpa A% =12,5 1078 - (2CF +85p), 6% =4,55-10° (C¥ +C),
01 =0,0552 (CY -C}), My =-0303 CJ

n | _ 2n0
s Topa a=a,=-Ha=a =329,
KpOMKa C a=a,=—, rnp=r=15cm, r, =35cm

>

SRR

r=r+—2 =50ck, a,=-—=0428, B=0,
simna r

(-
% =107 [25(C +C5)-1020p], 8712454107 (€)= C5+Co - Cy),
O =-00552 (€, - Cy +Cy = C3), M{}=-0303 (Cy +Cy)
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KpOMKa € a=a'=32°
sina'=0528, cosa’'=0848, ctga'=16, n=r=15cm, r;=813cm

32 32 -
B=128 J0428-15. j _..sﬁa——da=-253 , HHTerpan j —-SEB———daz-otZ
22 l+ay -sina 2 l+ay -sma

smP=-0573, cosP=-082, eP=1255 P =008

AT =214 107 (712C, - 103C; - 0066 C3 - 0046C,) - 3240-1078 . p
872 25741078 .(-175€; - 310C, +002C3 +0112Cy)

012 = -00815-(~310C, +175C, +0112C;5 - 002C,)

MT? =-0303-(-103C, ~719C) - 0066C,4 +0.046C3)

Coepa ¢=¢'=32°, r,=r=813cm, B=0
4% =214 1075.C% +610.107 . p

8 =-574.107 (C§+C;)
Q§=—0‘0815-(Cj -c§)+345 P

Mf =-0303.Cf

Ha oCHOBaHHM MPENCTABNEHHMIX COOTHOMEHHMH MOYHaEM cucreMy (6) u3 8-MM ypaBHEHHH
Perue noygum

Cl=-991p, C§=410-p, C, =-586-p, C,=410 p, C3=99-p,
C, =0, C5=-893-p, Ci=-0521-p

Ecmu paccrosaue S >25-Vr-§ | 1o cucrema (6) PacnanaeTcs Ha ABe He3aBHCHMbIE CHCTEMBI H3

HeTbIpeX ypaBHeHHH kakmas Ilocne ompeseneHus NOCTOSHHBIX C, BCe YCHIMA H MOMEHTHI
ONPENeNIOTCA B3 COOTHOINEHHU (1)
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OPAJIOXEHHE 4

AHMUKOPPO3UOHHAas 3aujuma KOHCMPYKYul 30aKul U coopyxeHuld yeHmpansHo20
y3s1a OOMeHHOU neyu.

Tabnuua 1
ﬁ‘-’ Haumenosanue VYenoBus akcrTyaTauuy Pexomennyemas 3aluura
0
rpy KOHCTPYKUHH Ha oTkpel | Temmnepa ATpeccHB | 3ammMTHbIE I'OCT,| Xapakrepucruxa
m TOM Typa B C HOCTB TIOKDBITHA TY TIOKPBITHHA
no BO3IyXE
yen HWIH B
3KC 3aKPLITOM
brt nomerme
O
1 2 3 4 5 6 7 8
1 Koxyx nomenHo# neyn OTXD 0-120- 3arps3HeH  JU1a KOHCT 15907 IIoKphITHE CTOHKO 1O
3axp 50-120 BO3OYXd. PYKUMH +300 B armocdepe
BO3MOXEH  ra3 rpymisl Nel B Cyxo# H HOpMaILHOH
TIeperpes 10 OTKpbITOR KIMMaTHYECKID 30H,
200 aTMochepe 3 TaKKe BHYTPH
nax [1P-170 MOMEMEHHS C
OTHOCHTE LHOH
BIAXHOCTBIO BO3ZYXa
1080% npu
KOHUEHTPALIATX
Komnesas Tpyba 3axp 0120 3arpa3HEH 3 cnod ¢ ra3oB 502 1005
TOpAYEro AVThA BO3MOXKEH Boamyx. 10-15%
neperpes 1o ras ATMOMUHEHEBO mrim3, H)S -zo
200 ¥ myapel, 6e3 0 01 MIr/M3 OKHCIIBI
IpyHTa azora-n00 01mr/M3
HCl-10005
Mr/M3
Koncym OTKp +20-100 ras. BuytpH TOCT TloxpeITHe CTOIKO 0
BO3AYXOHATpERaTENE 3axp +50-120  3arps3E  moMemeHEE ~ 5631- +200°C
Teperpes o BO3AYX JomycKaeTca
200 NOKPHITHE
KpacKo#H
Boamy~ompoBoIs! OTKp +20-110 -"- BT-177, 67T- Orpanryerus no
TOpAMEro TTha 3aKp +30-140 177 B 2 cios. OTHOCHTELHOR
neperpes o HaHOCHTCS BJIQXKHOCTE H
200 6e3 rpvuTa 3ara30BaHHOCTH
BO3XXa TO K
Bosayxonposox nomy- -20~140 "
XOJIOXHOTO JyThS OTKp
HapyxHas nMOBEpXHOCTs  OTKp +100-200  3arpass
ra30mpoBOIOB BRITSDKHOH BO3IY™
BEHTHJLTUMH JTHTEHHOrO 3aKp +150-200 -
JBOpa NO BCEH IHHE
Tpyba fna B3ATHA EYH  OTKD -20-+200  3arpsasH
"Ha TATy" BO3OY)
BHVTpEHHAS NOBEP\HOCTL  3aKP -150~+200 xomomm
ra30MpOBOI0B BRITDKHOM ras
BEHTHLIMH OT
JPOCCENHLHOrO KianaHa 1o
KOJIEKTOpa Ha BHEIIHEM
y4acTke




IMHAHIOCK um. MeabHHKOBA

Koxyx mbuneynosurens ,
ra3onpoBOAL! IPASHOIO H
TIOAYHCTOrO rasa
KonoHHs! ¥ niomanxu
JOMEHHOH medH

OTKp

32Kp

Komsuesas xpaxosas
3cTaKana

Konomruxosoe
YCTPOHCTBO JOMEHHOH
TeuH

Jlureieoi TBOP, KpOomMe
BBITOKHOR BEHTHIAUMH H
yacTH 6anok pabouei
TUTOTLAIKH

Baok meuieynoBHTENEi,
KPOME KOXYXOB

JIu¢T ¢ onopamy,
TUIOMAIKAMH. MOCTaMH K
3NMeKTPOKabe b HBIMH
ranepeaMu

T'a30npoBOX YHCTOTO
rasa. BO3AYXOMpOBOX
BO3MYXa FOPEHHMA. CBEYH K
miomanky 6:10ka
BO3AYXOHarpesareiel
3naxue
BO3AYXOHArpeBarenei
Haxsrormmie MOCTsI €
MANDHHHEBEIM NOMEIMEHHEM
Bamxx pabouei
IUIOMMANKE JIHTEHHOTrO
IBOPa B MECTaX CIHBA
YYTVHA B OUIAKa

32Kp

OTKp

OTKp

OTKD

OTKp

OTKP

OTKp
OTKp

nony-
OTKp

BHyTpeHHue NOBEPXHOCTH 3aKp
ra3’onpoBona
naporasoBOH CMECH

CHcTeMbl ra300MHCTKH 3aKp
32rpy304YHOTO YCTPOHCTB2
JOMEHHOH ney.

ckpybbepa

KaIUIeYIOBHTE A

KaCaTeIbHOTO NOABOAR

BHYTpeH NOBEPXHOCTDL 3aKp
ra3onpoBOAOB BbITDKHOM
BEHTH/UIIHH JINTEHHOIO

ZBOpPA OT YKPBITHIH B

MECTax CJIMBA YYTYHE H

LUI3KA IO NEPBOTO
JPOCCENBLHOrO KIANaHa

40-+120  3arpssH
neperpes J0 BO3RYX
200

-40++40  3arpssm
-5-+60 Boaxyx
-5-+40
~40++40 -
-40-+40 "
-40-+40
-40-+40
-20-+60 -"-
-20~-+60
~40-+40 "
-20~+150 ras, 3arp
BO3IYX
-40-+400 KOJOMH
ras
~40-=70  maporasos
a8 CMECh
K
TEXHHYCCK
as BOna
+200~+300 e

Ins roCT
KOHCTpYKIMH 6465
rpymmbt N2

IMam

no-115 -

s

OTXpPLITO#H
armocheps!

3 cnos

Jna

3aKpLITOH-~ 2

co4 no

TpYHTaM

I'$-020 wm
®J-03K -

B 2 Cnos

TV-02
-841

Jns kOBCTp
rpymbr Ne3
Omam KO-
198-3 cnos
1O IpYHTaM
BJI-02 wmu 2
cnos dMam
KO-813-3
cnos (Jak
KO-815¢ 6%
aMmOM IyZApB

Jnsa
KOHCTPYKIDHI
rpyrms! Ned
Merawm
3amms
ATFOMHHHEM.
Tormn Cros
200-250 mxm

roCT
12707

rocr
11066

IroCT
5494

Tloxperrrs crofixue B
CYXOH H HOpMaIhHOH
KIMMATHYeCKHX
30HAX H BHYTDH
MOMEIEHHH C
OTHOCHTE/IbHOH
BJIZDKHOCTBHO BO3IOYXa
1o 80%.

a TAXOKE CTOMKH K
TEPHOIHHMECKHM
BO3ICHCTBHAM
TeMneparypsi 10 +80
Orpammers no
KOHIICHTDAIAIM
ra3’0B T KE, 4T0 K
s naxa [1P-177
(cM.BBIDE)

OMam cToxa X
nepen  TEMNEPATYp
01-60 10 +300°C Ha
OTKDHITOM BO3LYXE H
BHYTPH NOMCICHHH
6e3 orpaumyerns
BJIQKHOCTH BO3IYXa
M OPH KOHLEHTpaL,
ras’oB Mr/M3
SO,.H,S - no 200
HCI - no 10, oxucim!
a30Ta -30 25
Croiixue x
BO3OCHCTBHIO
TEMIEpaTyphl 10
+400 Ha OTKPKITOM
BO3OYXE M BHYTDH
noMemenuk 6e3
OrpaHHEHHH
BJIQKHOCTH BO3IYXa
H KOHUEHTPAIHH
ra3oB. 2 TAKoKe B
KHIKIX
arpecCHBHBIX Cpelax




lpunosicenue 4 flp4- 3

Ilpumeuanne 1) 3amtuTHbIE MOKPHITHA CleQyeT HAHOCHTL Ha NpPEIBApUTENbHO NOATOTOBIEHHYIO
noBepxHOCTb IIOAroTOBKa 3aK/HO4AETCS B MOMHOA OHHCTKE €€ OT MPOOYKTOB KOPPO3UH,
BK/IIOYAt BBICOKOTEMIICPATYPHYI0 MNPOKATHYK) OKANHHY M TNPHOAHHE OYMIUEHHOH
TIOBEPXHOCTH HeOOXOAUMOii EpOXOBATOCTH, 2 Talke B 06E3KUPHBAHHH MOBEPXHOCTH
OnrumanbHbie MeTomel OpobemeTHas, mpobectpyiinas ofpaboTka u o6paborxa
METALTHYECKHM TIECKOM
2) T'asonpoBoAs! H Opyrhe KOHCTPYKLMH HA OTKPBITOM BO3[yXe NPH TOJMLIHHE MPOKaTa
DO 12 MM BKITIOMHTENLHO MOryT OBITH IPH 3KOHOMH4ECKOM OOOCHOBAHHMH BBITIOJHEHSI
H3 HH3KOJErHpoBaHHOM crany mapkx 10XHIII no I'OCT 19281, 19282, TY- 14-1-1217

6€3 3amHMTBl OT KOPPO3HH.


https://meganorm.ru/Index2/1/4293854/4293854841.htm

