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MocmaHoeka npobnembl. B CcynocTpoeHMn TpaguUMOHHO MCNonb3yeTca ApeBe-
CVHa ANs CO34aHus Ornop, Ha KOTOPbIX OCYLLIECTBNAETCA MOCTPOMKA CyAHa. OTO CBA3AHO C
TeM, YTO ApeBecuHa umMeeT OCODEeHHble CBOWCTBA — MpPM CXaTUU UMEET XapaKTepHYIo
naowaaKy Tekyyectn. 3To nossonseTr 6e3onacHo pacnpefenuTb OMOpPHbIE peakuuy no
BCEMY KOHTYPY ONMpPaHnNs CTPOALLMXCA CYAOBbIX KOHCTPYKUuu. OaHako apeBecnHa obna-
AaeT U pagoM CBOWCTB, KOTOPLIE HEraTUBHO CKa3blBalOTCA Ha ahPEKTUBHOCTM ee npume-
HEHWS B CyAOCTPOEHUU. Bo-nepBbIX, 3TO Manas LONroBe4YHOCTb, BO-BTOPLIX, MOABEPXKEH-
HOCTb OTpuLATENbHOMY BO3AEWCTBMIO BNarn u nepenaga temnepatyp, a B-TpeTbuX, He-
BO3MOXHOCTb MCMOMb30BaHUA LEPEBAHHBIX CMUHAIOLUXCA NPOKNagoK BTOPUYHO. [103TO-
My ObINo NpeanoXeHo MCNoNb3oBaTh ANA 3TUX LiENen B CyL0CTPOEHNN BMECTO ApeBecU-
Hbl anacTomepHble matepuanbl [1]. OaHako anactomep He obnagaeT CBOUCTBOM TeKyde-
cTn. MoaTOMy ANA NPUAAHWUA KOHCTPYKUMAM M3 3NacTOMEpPHbIX MaTepuanoB Takoro CBOW-
ctBa ObINo NpeanoXeHo CMOLENNPOBaTh TEKYYECTb 3a CYET KOHCTPYKTUBHOW HENMHENHO-
CTWN 3N1aCTOMEPHbLIX CMUHAKOLLMXCA NPOoKnagok [2].

[na npoekTupoBaHWs 3n1aCTOMEPHBIX CMUHAIOLWMXCA Npoknagok 6bin paspabotaH
cneynanbHbIA METOJ, KOTOPLIA NO3BONAET ONPenennTb napameTpbl OCHOBHBIX KOHCTPYK-
TUBHbLIX 3NEMEHTOB ANA nonyvyeHua TpebyemblX CBOWCTB 3NacTOMEPHbLIX CMUHAKOLLMXCA
npoknagok. Mpy NpoeKTUPOBaHUN NPUMEHSIOTCS POPMYSbl, NO3BONAKOLME ONPELENUTD

PeaKTUBHOE YCUITME 3NMaCTOMEPHbIX CMUHAIOLLMXCS NPOKNaAoK B 3aBUCUMOCTM OT Aedop-
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mMayum [3]. 3Tn ke PopmMynbl MOXKHO UCNOMb30BaTb U ANS ONpeaeneHns nnowankm Teky-

YeCTN 3NACTOMEPHbIX CMUHAIOLLMXCS NMPOKNag oK, HO C HEKOTOPbIMW YTOYHEHUAMU. Pelums
DaHHYI0 3ajady, MOXXHO 6oriee TOYHO cMozenupoBaTbe Tpebyemble CBOMCTBA MPOEKTMPY-
€MbIX 311aCTOMEPHbIX CMUHAIOLLMXCS NPOKMNazoK, YTO B CBOK O4Yepeab, NMOBLbICUT adbdek-
TUBHOCTb MPOEKTHBLIX PeLLEHNIA. [103TOMY peLleHne 3TOW 3a4a4n ABNSETCA aKkTyasnbHbIM.

Ananu3 nocnedHux uccnedoeaHull u nybnukayudl. MNpeanoxeHHole B [3] dopmy-
Nbl NO3BONAT JOCTAaTOYHO TOYHO ONPeAennTb AedOPMATMBHYIO NOLATIMBOCTb 3/1aCTO-
MEPHBIX CMUHAIOLMXCS MPOKNaAoK, OAHaKO ANSA OnpefenieHus CMOAENUPOBAHHOW MIo-
WaAKN TeKy4eCTWn, OHN HernpuemMnemMmsbl 13-3a HefoCTaTOuYHOW TOMHOCTU. OAHaKo, B3SIB UX
32 OCHOBY, MOXHO MPOBECTU UX YTOYHEHME Ha 0a3e pe3ynbTaToB 3KCNEepUMMEHTAaNbHbIX
[ aHHbIX C NCMOMb30BaHNEM CTaTUCTUYECKNX METOLO0B.

UznoxeHue ocHoeHo20 mamepuana. OCHOBHbIM KOHCTPYKTUBHbIM 3N1E€MEHTOM
3N1aCTOMEPHbBIX CMUHAIOLLMXCSA NPOKNALOK SABNAETCA 3nacTOMepHas nnactuHa, TepsioLas
YyCTOMYMBOCTb B npouecce cxatns. KomOmHaums OCHOBHBIX KOHCTPYKTUBHBIX 3IEMEHTOB C
pasnMYHbIMX NapameTpamMu, a Takke MX B3aUMHOE pacrnonoxeHue onpepenseTt gedop-
MaTMBHbIE CBOMNCTBA 3N1ACTOMEPHLIX CMUHAIOLMXCA NPOKNafoK. PyKOBOACTBYACh AAHHbLIM
NOAXOAOM, MOXHO CMPOEKTUPOBAaTb AOCTAaTOMHO OOMbLUON CMEKTP PasfMYHbIX KOHCTPYK-

TUBHbIX TUMOB 3N1aCTOMEPHBIX CMUHatoLWmMXCa npoknagok (3CI), puc. 1.

%m

T——

Puc. 1. KOHCTPYKTMBHbIE TUMbI 911aCTOMEPHbLIX CMUHAIOLLMXCA NPOKNAa[ oK
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HecmoTpsa Ha BCe BO3MOXHOE pasHO0Bpasnme KOHCTPYKTUBHbLIX TUMOB 3/1aCTOMEPHbIX
CMUHAIOLMXCA NPOKNaAoK, nx obbeanHAeT Hannyme OCHOBHBIX KOHCTPYKTUBHbBIX 3NE€MeH-
TOB, KOTOpbIE B MPOLECCE CXKaTUA TEpPAT YCTOMYMBOCTL. [103TOMY ANS BO3MOXHOCTU
3P PEKTUBHOrO NPOEKTUPOBAHNSA 3NACTOMEPHLIX CMUHAIOLLMXCHA NPOKNagoK Heobxoammo
ObINo nccnepoBaTb NPOAONBHOE CXKaTUe N NOTEPIO YCTONYMBOCTIN 3N1AaCTOMEPHbIX NNacTUH
C pas3nnyHbIMN NapameTpamMmin, PakTuYeckn npeacraBnAoWmnx cobon OCHOBHOW KOHCTPYK-
TUBHbIN 3MEMEHT 3/1aCTOMEPHbBIX CMUHAIOLNXCA NPOKNaaoKk. B pesynbTate npoBeaeHHO-
ro akcnepumeHta [2] 6binm nonyyeHa cepus guvarpamm CxaTtusi 3NacTOMEPHbIX MNacTUH
npy pasnuyHbIX KOMBUHaUMAX nX napameTpoB. [ns BO3MOXHOCTU aHanUTUYEeCKOro onpe-
AeneHna noaatnnmeoCcTu onop, coctaeneHHbix n3 3CI1, 6bina npoBefeHa uaeannsauus
SKCMEepUMEHTanNbHbIX Auarpamm CXaTua anacToOMepHbIX nnactuH. Cxema Takow uaeanu-

3MPOBaHHOM AuarpamMmmel nNpejcraBneHa Ha puc. 2.
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Puc. 2. WpeannanpoeaHHag guarpamma caTug an1acToOMepHOW NiacTuHbI

B Ttouke A; anactomepHas nnactuHa TepseT YCTOMYMBOCTb, YTO M obycnosnmBaeT
NOSIBNEHNA FOPU3OHTaNbHOrO y4acTka Ha guarpamme — CMOLENIMPOBaHHOW «NNoLlagKu
TeKkyvyecTn». Yyactok ApA1 COOTBETCTBYET YNPYroMy CXaTuio, N ANA HErO NPUMEHMM 3aKOH
l'yka. Yuactok A1A, COOTBETCTBYET CXaTWUIO MNacTUHbI, MOTEPABLUEN YCTOMYMBOCTb NpPU
3HaAYEeHMN KPUTUYECKOW CUSbI, onpeaensemMon no dopmyne Snnepa. Yuactok A,A; COOT-
BETCTBYET CXaTUIO NMacTWMHbI NOCNe Havana nNpeccoBaHns, U ANS Hero Takke NpuMeHum

3aKkoH 'yka. Ha ocHOBe 3TUX paccyXaeHUn aHannTn4eckn 6einm nonyvyeHsl GopmMmynbl:
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rae h, b, 5 — COOTBETCTBEHHO BbICOTA, LUMPUHA U TOMLLMHA 3N1aCTOMEPHOW NNacTUHbI.

AHann3 TOYHOCTW AaHHOW POPMYSbl Ha8 OCHOBE 3KCNepUMeHTanbHbIX JaHHbIX NO-
Kasan, 4to popmyna (1) no3BONAET C NPMEMIIEMON TOYHOCTLIO NPOBOANTE pPacyeThl 4e-
dhopmaTeHon nogatnueoctn SCI1, popMUpyeMbIX N3 OCHOBHbLIX KOHCTPYKTUBHbLIX 3f1e-
MEHTOB, TEPAIOLLMX YCTONUMBOCTL B Npouecce oxatnda. OfgHako ANnsa onpeaeneHnsa npoTs-
XEHHOCTM NMOLWAAKN TEKYYECTU AaHHbIE (POPMYIbI TPEOYIOT YTOUHEHUS.

N3 puc. 2 BuagHo, 4To AnuHa nnowagku Tekydectn OCI byaet pasHa: /=A, —-A,. A

C YYETOM BhbIpaXXeHUn (1), MOXHO 3anmncaThb:

2
Z:Az—Alzh—l,58—3,29%. 2)

Ona ytouHeHua dopmynel (2) gobasum K [, BbIMUCHEHHBIM NO opmyne (2), cooT-

BETCTBYHOLUME 3HAYEHUS aBGCONMOTHBIX NMOrPELUHOCTEN, NOoNMyYaeMble U3 dKCNEpUMEHTasb-

HbIX Agunarpamm. Takum obpa3om, YTOUHEHHbIe 3HayeHus [, OyAayT BbUMCRATLCA NO op-
Myne:
I, =1, +Al, rae (3)
Zl.’— 3Ha4YeHne ANUHbI NAOWAaAKA TEKYYECTH, BeIYMCEHHOE NO hopmyne (2);
Al;— abconTHasa NorpeLHocTb l,.l, noslyyaemas Ha OCHOBE 3KCNepUMEHTasbHbIX
AaHHbIX. [pyuyem 3HaveHns A/, B dpopmyne (3) annpoKCUMUPYIOTCHA afeKBaTHON OYHKLN-

el Ha OCHOBE CTaTUCTMYeCcKON 06paboTKU SKCMEPUMEHTaNbHbIX AaHHbIX, MOJYYEHHbIX B
pesynbTate CepuM  OKCMEPUMEHTOB, C MOMOLUbKO  METOLOB  KOPPENsiLMOHHO-

PEerpeccuoHHOro aHanmnsa. AHanM3 AaHHbIX nokasarn, YTo OYHKUWUA PEerpeccun B AaHHOM
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cny4yae 3aBUCUT OT OTHOWeEHNA //5. B pesynbTarte CTaTUCTUYECKOro aHanus3a u nocne-

ayowmx npeobpasoBaHuii 6bina nonyvyeHa yHKUmMS 3aBucumoctn 1/(h/9) :

2
121029 2] 0749 2]-23 247,045 (4)
S S h

dopmyna (4) no cpaBHEHMUIO C PopmMyNnon (2) faeT 3HauYMTenbHO GONbLLYID TOY-

HOCTb, MPUYEM ANA pasnuyHbiX KoMOuHauun 4 1 §. OHa No3BONAET onpefennTb ANUHY
CMOJLENUPOBaHHOWN «MNSOLLAAKM TEKYYECTM» 3NaCTOMEPHBIX CMUHAIOLLNXCA NPOKNAL 0K B
3aBMCUMOCTM OT NapameTpoOB UX OCHOBHbIX KOHCTPYKTUBHbLIX 3/IEMEHTOB.

Bb1800b1. Pe3ynbTaTbl UCCreaoBaHWA NOKasanu, YTo noslydeHHasa paHee dopmyna
(1), parowas xopowmne pesynbTaTbl Npu onpefeneHnn gedopmMaTtMBHOW MNOAATINBOCTU
OCI npy 3agaHHOW Harpyske, MOXET TakXe MCMNofb30BaTbCA ANA BbIMUCNEHUA AINUHLI,
mogenupyemon ISCI1, nnowagkm TeKy4eCTn, HO NP COOTBETCTBYIOLEM YTOYHEHUWN, OCHO-
BaHHOM Ha aHanunse aKcrnepuMeHTanbHbIX AaHHbIX. Bonee TOYHOE BbIMMCIEHMU ANUHBI NO
YTOMHEHHOW hopmyne (4) NO3BONSET YCOBEPLUEHCTBOBATL METOA npoekTtuposaHua SCI1,
YTO B CBOIO oYepeb NO3BONUT NOYy4NTb Bonee adPEKTUBHBIE NPOEKTHLIE PELLEHUS.
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