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IIpobsiema u ee CBA3b C HAYYHBIMH U PAKTHYECKUMHM 3a1a4YaMHU.

[IpoGnema BbIOOpa BapUaHTa KOHCTPYKTUBHOTO PEIICHUS SIBJISETCS BaKHEHIIeH
Opy MPOEKTUPOBAHUM JIOOOTO 31aHusl, coopykeHus. OrpoMHoOe KOJHUYECTBO
(aKkTOpOB M THapaMeTpoB, OKA3bIBAIOLIUX BJIUSHUE HA KOHCTPYKTHUBHOE DEICHHE
Kapkaca 3[1aHus, HE TO3BOJISIET OBICTPO M OJHO3HAYHO BHIOpATh HAAECKHBIA U
a¢ddexkTuBHbI Bapuant. [IpobGiiema BbIOOpa BapuaHTa — 3ajJada, B OCHOBHOM,
TEXHMYECKOTO xapaktepa. M3BeCTHO, UYTO pEIIEHUI0 TEXHUYECKHX Mpo0jIeM
CHOCOOCTBYET CHUCTEMHBIM aHaiu3, KOTOPBIA TMOATOTABIMBAET M OOOCHOBBIBACT
petienue npoduemsi [1].

Heap wuccaenoBanuil. YIIydnieHWE KOHCTPYKTHMBHBIX PELICHUM KapKacoB
IIPOM3BOJICTBEHHBIX 3IaHUN NI PA3JUYHBIX YCIOBUN IKCIUTyaTAllMU C MOJIyYEHHEM
HSKOHOMUYECKOr0 3(dekTta MpH MOTHOM YAOBICTBOPEHHUH TEXHOJIOTUYECKUX
TpeOOBaHW M 00ECIeUEeHUH ITOCTATOYHOW HANEKHOCTH — OJHO W3 BaKHEHIIHMX
HampaBlICHUN B MPOEKTHpOoBaHWHU. Kpurepuu ONTHUMaIbHOCTH pPa3zHOOOpPAa3HBI.
HaubGonee »sQQexTuBHbII MyTh ONTUMHU3ALMU — 3TO BBHIOOP pPALMOHAIBHOM
KOHCTPYKTUBHOM CXEMBbI, BOZMOKHOMU JIJIs1 IPOESKTHPYEMOTO OOBEKTA.

OcHoBHast yacTb. CUCTEMHBIN aHAJIU3 — COBOKYIHOCTb METOJ0JIOTHYECKUX
CPEICTB, UCHOJIB3YEMbIX AJIS MOATOTOBKM M OOOCHOBAaHHS PEIICHUS IO CIOXKHBIM
npoOiieMaM TEXHUYECKOTo XapakTepa. AHamu3 HEOOXOJUM B CBSI3U C HATUYHEM B
TEXHUYECKUX MpoOieMax MHOTOYHUCICHHBIX  B3aUMOCBSI3aHHBIX  AJIEMEHTOB,
MOKa3aTeId KOTOPbIX BO MHOTMX CIydasX HMMEIOT BEPOATHOCTHBIM XapakTep.
[IpencraBneHHblii BapuaHT [2] aHanM3a CUCTEMbl HAAEKHOCTH U 3(PHEKTUBHOCTH
METaJUIMYECKUX KapKacoB 3JaHuil (puc. 1) He cienyeT cuuTarh IOJHOCTBIO
VCUYEPIBIBAIOIINM, OH CIIY’)KMT OCHOBOW Il JAJbHEMILIErO0 COBEPIICHCTBOBaHHWs. B
HEM OTPaXEHbI: CHCTEMa OHKCIUTYyaTal[MOHHON HaI&KHOCTH U 3(PPEKTUBHOCTU
KapKacoB 3JaHMl € UX KPUTEPUSMH, ITOJICUCTEMBI, 3JEMEHThl IOACHUCTEM,
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BO3MOXHBIE€ BapUaHThl PEIICHUN BJIEMEHTOB TMOJCHCTEM; BBISIBIEHBI (HaKTOPBI,
BJIMSIIOIIME HA BbIOOP BapUAHTOB PEIICHUN U OMpENENsIolue, B KOHEYHOM HTOTeE,
HAJeKHOCTh M A(DPEKTUBHOCTh METAUTUYECKUX CTPOUTENIbHBIX KOHCTPYKIUH U
KapKacoB 3/1aHUi B LIEJIOM, UX KOJMYECTBO, & TAKXKE CBA3HM AJIEMEHTOB CXEMbI JIPYT C
JIPYTOM.
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Puc. 1. Cxema cucteMHOro aHayn3a Ha&KHOCTH U 3(pdexTuBHOCTH
METaITIMYECKUX KapKacoB 3/1aHUH

B mpoMBITIUIEHHBIX 3[IaHUSX 110 CPABHEHUIO C IPYTUMU HanboJee CyIeCTBEHHO
BITMSIHUE TEXHOJIOTHH MMPOU3BOJICTBA HA KOHCTPYKTUBHYIO CXEMY KapKaca, U TI03TOMY
4acTO €ro pemieHue OIMpeaeseTcss rabapuraMu U PacloyIOKEHHEM 00OpYyIOBaHMS,
BHYTPUIICXOBBIM TPAHCIOPTOM, IYyTSAMH TEpPEMEIIEHUsT JeTalieid W TOTOBOU
MPOMYKIIUKA. TEXHOJOTUHM  TPOW3BOJACTBA  PA3IUYHOW  MPOAYKIIMH  BEChMa
pa3HOOOpa3Hbl, a OJKCIUTyaTal[MOHHBIE TPEOOBAHMS TIOYTH BCETJa KOHKPETHHI,
cnenu@uIHBE UMEHHO TSI TAHHOTO Tpon3BoacTBa. OTHAKO HEKOTOpbhIE TPeOOBAHUS
SIBJISIFOTCST OOIIIMMU TSI BCEX MPOU3BOACTB [3]:
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— y100CTBO 0OCIIYy>)KMBaHHsI 1 PEMOHTA IPOU3BOACTBEHHOIO 000PYAOBAaHHUS, YTO
TpeOyeT COOTBETCTBYIOIIETO PACIIONOKEHUS KOJIOHH, ITOJKPAHOBBIX IMyTEH, CBSI3EH U
IPYTUX 3JIEMEHTOB KapKaca;

— HOpMaJIbHas dKCILTyaTalusi KpaHOBOIO 00OPYJIOBaHUS U APYTUX MOJBEMHBIX
MEXaHU3MOB, BKJIFOYasl IOCTYITHOCTb €r0 OCMOTPAa U PEMOHTA;

— HEOOXOAMMBIE YCIOBUS adpalliy U OCBELLEHUS 3aHUii;

— JIOJTOBEYHOCTh KOHCTPYKIIMM, KOTOpPasl 3aBUCUT B OCHOBHOM OT CTEIICHH
arpecCUBHOCTH BHYTPHILIEXOBOM CPEJIbI;

— OTHOCHTEJIbHAs 0€30I1aCHOCTh IPHU MOKapax U B3pbIBaX.

Upe3BblyaiiHO 00JIbI1I0E BIMSHUE HA pabOTy KapKaca 3/1aHHsl OKa3bIBAIOT KPaHBbI.

Pexum paboTbl KpaHOB M TUI IOJBECAa TIpy3a YUYUTHIBAIOTCS IIpU
IPOEKTUPOBAHNM KapkacoB. Hampumep, mpu KpaHax BecbMa TSDKEIOTO PEKHMA
paboThl 10JKHBI ObITH 0OECIIEYeHbI 0OJIbIIIAs IPOAOJIbHAS U MOIEpEeYHasi KECTKOCTh
Kapkaca, OoJibllIasi HaJIeXKHOCTh U BBIHOCJIMBOCTB TIOJKPAHOBBIX 0ok [4].

[Ipy NDpPOEKTUPOBAHUM 31aHUM C CHUJIBHOM CTENEHBIO arpeCCUBHOCTH CPEIbI
0c000€ BHUMaHUE 00palaeTcst Ha BbIOOP MapKU CTaJIN, JOCTATOYHO CTOMKON ITPOTUB
KOPPO3MHM TpPU OIPEACICHHOM COCTaBE arpeCCUBHOM Cpenbl, KOHCTPYKTUBHYIO
(dopMy 271€MEHTOB KapKaca, 3PPEKTUBHBIE 3aILUTHBIE TOKPBITHUSI.

B HEKOTOpBIX 34aHUAX METAUIMYECKHE KOHCTPYKIMM IIOJBEPrarOTCs BBICOKUM
TEIJIOBBIM BO3ACHCTBUSAM (HarpeB a0 TemrepaTypbl 150 °C u BbIIe), caydyalHBIM
BO3JICUCTBHSM PACIUIaBIEHHOIO MeTajla Wiu orHd. [Ipm HarpeBe MeTaluIM4ecKux
KOHCTpYKUIMH 10 Ttemneparypsl cBbimie 100-150 °C pazpymaercs HUX 3alIUTHOE
JAKOKpacouyHoe TNOKpeiTHE, mpu HarpeBe cBoime 200-300 °C  mpoucxonsr
MCKPHUBJICHHE U KOPOOJIEHHUE 3JIEMEHTOB (0COOCHHO MPH HEPABHOMEPHOM HarpeBne), a
npu Harpese cBbiiie 400-500°C npoucxoauT MnajieHue MPOYHOCTHBIX CBOMCTB CTaJIH.
IIpy DpPOEKTHPOBAHMM METAUIMYECKUX KOHCTPYKUMM TaKUX 30AHUA HYXHO
MpEeayCMaTpuBaTh CHELUATbHYIO 3aIUTy KOHCTPYKLUMH OT YpPE3MEPHOIO HarpeBa.
IIpn mMTENnbHOM BO3JEUCTBUM JTYYUCTOM WIIM KOHBEKIMOHHOW TEIJIOTHI WM IIPU
KPaTKOBPEMEHHOM HENOCPEICTBEHHOM, BO3JEHCTBUU OTHS MPUMEHSIOT MOJBECHBIE
METAJTINYECKHE IKpaHbl, (PyTEpOBKM M3 KUpPIHYA WM KAPOMPOUYHOro OETOHA; OT
OpBI3r PACIUIaBJICHHOTO METaUla M IMPU OMACHOCTU €ro MpopbiBa KOHCTPYKLUHU
3alUIIAIOT  OOJMIIOBKAMH U3 OTHEYNOPHOTO KHpIUYAa WM >KapOyIOPHOTO
oerona [5].

[Ipn mpOEKTUPOBAHMM KapKacoB 3JaHUN CO B3PHIBOONACHBIM MPOU3BOJCTBOM
MpeyCMaTPUBAETCSI BOBMOKHOCTh «COpAchIBaHUSD YaCTH KOHCTPYKIIUI IIPU B3pbIBE
0€e3 MOJIHOTO pa3pylICHHs KapKaca.

B noapoonacHbpIX MOMEMEHUAX PH MPOEKTUPOBAHUU KapKaca YYUTHIBAETCH,
YTO CTajJb MPHU MOXKApE MOYTH IMOJHOCTBIO TEpPSAET MPOYHOCTb. B Takux 31aHUAX
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HECYIIHEe KOHCTPYKIIMM OTOJBHTAIOTCS OT BO3MOXKHBIX OYaroB TMoxkapa |
3aIUIIAITCS OT BO3ICUCTBUS OTHSI.

KOHCTpYKTHBHBIE CXE€Mbl KapKacoB pa3JIMYalOTCS BHIOM  COIPSDKCHUN
(>kecTkoe, MapHUPHOE, CMEIIAHHOE) PUTesl ¢ KOJOHHOM. [IpH skecTKOM ConpsiKeHUN
KOHCTPYKIIMS y371a KperuieHus: hepMbl K KOJIOHHE (puc. 2, @) oOecrieuynBaeT nepeaady
MOMEHTOB W B pAacyeTHON CXeMme TNpUHUMAETCs >KecTkuid y3en. [lpm skecTkoM
COTPSKCHUH TOPHU3OHTAJbHBIC TIEPEMEIICHHUS paM MEHbBIIEe, YeM MpH TaKuxX >Ke
BO3JCHCTBHSIX Ha paMy C MIAPHUPHBIM COMpsDKeHHEM. bombimas KeCTKOCTb
HeoOXoanMa B IIeXax ¢ MOCTOBBIMU KpaHamMH, pabOTaIONIMMHU BeChMa MHTEHCUBHO. B
THX I[€XaXx TOPU3OHTAIbHBIE TIEPEMEIICHHS KOJOHH MOTYT MPENsITCTBOBAThH
HOPMAJIBHON OJKCIUTyaTalli MOCTOBBIX KpaHOB. OIHAKO JKECTKOE COMpPSIKEHUE
NPEMATCTBYeT THUNHU3alMK (QepM, Ha KOTOphIE B OTOM CiIy4ae NepenarTcs
3HAYUTENIbHBIC OMOPHBIE MOMEHTHI, Pa3HbIE JUIsI paM C Pa3HbIMH TapaMmeTpamH.
[ToaToMy XKecTKoe COMpsHKEHHE MOXKHO PEKOMEHIOBATh TJIABHBIM 00pa3oM IS
OJTHOTIPOJIETHBIX KapKacOB OOJBIION BBICOTHI MPH KpaHaX BeCbMa TSKEIOTO U
TSDKEJIOTO PEXUMOB palbOThl. B OCTambHBIX OFHOIMPOJETHBIX Kapkacax Oolee
1esaecoo0pa3Ho MapHUpHOE conpsikeHue (puc. 2, 0).

B MHOrOmponeTHBIX IeXaX TOpU3OHTAIBHBIE HArpy3KH Ha OJHY pamy
BOCIIPUHUMAIOTCSI HECKOJIBKUMU (2 HE IByMSI, KaK B OJHOIIPOJICTHBIX ) KOJIOHHAMH, U
MO3TOMY JaXk€ B IIeXax OOJBIIONW BBICOTHI YAaCTO OKAa3bIBAETCS BO3MOXKHBIM
MCITOJIB30BATh MIIAPHUPHOE COTIPSIKEHUE.

B MHOTOMpONEeTHRIX 1eXax ¢ MpoJieTaMy Pa3HOW BBICOTHI BO3MOJKHBI PEIICHUS,
MPU KOTOPBIX YaCTh Y3JIOB TPOSKTHPYETCS XKECTKUMH, a YacTh — IIAPHUPHBIMU

(puc. 2, 8).
N |'AVAVA 4
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Puc. 2. Buasl conpsibkeHU KOHCTPYKTUBHBIX CXEM KapKacoB:
a — )ecTKoe; O — MapHUPHOE; B, T — CMEIIAHHOE.

OnupaHue KOJOHH Ha PYHJIAMEHTHI B TUIOCKOCTU paM OOBIYHO KOHCTPYUPYETCS
KECTKUMH (CM. pPHUC. 2, a-6), HO BO3MOXKHO pEIIEHUE, TP KOTOPOM TOJBKO YaCTh

R | 'AVAVA Z

KOJIOHH COMpAraercs ¢ (QPyHIaMEHTOM 3KECTKO, a 4acTh — ILIApHUPHO (pucC. 2, 2).
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Takoe pelieHHe YacTO OKa3bIBa€TCSd SKOHOMHUYECKHM BBIFOJIHBIM MPHU  OOJBIINX
TEIJIOBBIJICTICHUSX BO BpEMsl SKCIUTyaTalluy 31aHUS

KoHcTpykTHBHas cxema KapKaca BbIOMpaeTcs Ha OCHOBE CpPaBHEHUSI BApUAHTOB
Ha CTaJuU TEXHUKO-DKOHOMHYECKOTO OOOCHOBaHHUs. PeKoMeHIyeTcsi NMpUMEHSTb
IIAPHUPHBIE KOHCTPYKTHUBHBIE CXEMbI, & TaK)K€ KOHCTPYKTHUBHBIE CXEMBI C siIpaMu
KECTKOCTH; [JIsl OJHOIPOJIETHBIX 37aHUil BbICOTOW BbIme 30 M U HEOOJBIION
npotspkeHHOCTH (M0 100 M) 5(deKTUBHBIM MOXKET OKas3aThbCSd MPUMEHEHUE
IPOCTPAHCTBEHHBIX CXEM.

[IpuMeHeHre HKECTKUX KOHCTPYKTHUBHBIX CXEM MOXET ObITb PEKOMEHJ0BAHO
OpU OJIHO-, ABYXIIPOJIETHBIX 3/IaHUAX, OOOPYJIOBAaHHBIX KpaHaM 3HAYUTEIbHOU
rpy3onoabeMHocT (cBbiie 100 T), ycTaHaBIMBaeMbIMU Ha BbICOTE cBbile 20 M B
TeX ClydasiX, Korja oOecriedeHHe MONepeyHON MKECTKOCTU MpU IIAPHUPHOM cXeme
BBI3bIBAET 3HAYMTEIIBHBIN Iepepacxoj MaTepuaa.

[Ipu npOeKTUPOBAHUU CTATLHBIX KAPKACOB Ha cl1a0bIX M MPOCAAOYHBIX IPYHTAX,
U T0/pabaThIBAEMbIX TEPPUTOPUSIX TPEABIBISETCS OYEHb BAXHBIM KpUTEpUd —
oOecrieyeHrue HaJIeKHOCTH PAOOThl KOHCTPYKIMI Ha BO3MOXKHBIE IMEPErpy3KH BO
BpeMsi HepaBHOMEpPHbIX ocenaHuil. Haunbonee mnpocTbiM U 3G(HEKTUBHBIM MyTEM
pEelIeHHsT TOM 3a7aud SIBJISETCA HMCIOJIb30BAaHUE IIACTUYECKUX PE3EPBOB PadOTHI
ctanu. Jlomyckas ynpyromiacTH4ecKyro paboTy 3J€MEHTOB Kapkaca, Mbl CO3[aeM
OJIarompuUsATHBIE YCIOBUS [IJIsi TIOTJIONMICHUS] DHEPTHUU BHEITHUX AehOpPMAIMOHHBIX
BO3JICHCTBUII OT OCHOBaHUU, Ojarojaps 4emy MOBBIIIACTCS CTOMKOCTHh 3[aHUA U
OJTHOBPEMEHHO YBEJIIMYUBAETCS MpeAeTbHas Hecyllas ClOCOOHOCTh ATHX JIEMEHTOB,
4TO 00ECTICUNBACT CHIDKCHHUE pacxojia cTau [6].

D¢} PexTUBHOCTh TYTH TMOBBIIICHUS CEHCMOCTOMKOCTH 3aBUCUT OT TOTO,
HACKOJIbKO YJauHO BBIOpaHbl KOHCTPYKTHUBHBIE (DOPMBI 3JIEMEHTOB CTaJIbHBIX
KapKacoB, KOTOpPbIE JTOJKHBI 0€30TKa3HO paboTaTh B yHPYroIIaCTHYECKON CTaauu
Ha 3HAKONEPEMEHHbIE IUKINYECKHE HArpy3KU Mpu 3emiieTpsiceHusix. Ha ocHoBaHuu
KpUTEpUs  IUJIACTUYHOCTH  OBUIM  OMPEICJICHbl  OCHOBHBIE  IOJOXKCHHS
KOHCTPYHPOBAHUS TAKMX KapKacoOB:

— pa3BUTHE IUIACTUYECKUX JAeQopMaluii  JOMyCKaeTcss B  AJIEMEHTax,
paboTaromMx Ha M3ru0d W CABUT, U, KaK NIPaBWIO, HE pa3peliaerca B CKaTbIX
AJIEMEHTax Kapkaca;

— 3JIEMEHTBI, HECYIlasi CIIOCOOHOCTh KOTOPBIX OMPEAENseTCS YCTOWYUBOCTHIO,
JOJDKHBI OBITh 3aIIMILEHBI OT BO3MOKHBIX IIEPErPY30K MPU 3EMIIETPSCEHHUSX;

— 30HBI PAa3BUTHS IUIACTUYECKUX JAe(opmalinii B 3JIeMEHTaX KapKaca BBIHOCATCS
3a Mpeesbl CBAPHBIX UM OOJITOBBIX COSIMHEHUI;

—o0nacTi ynpyromiacTH4eckoil paboTbl MeTalla B 3JEMEHTax Kapkaca
JOJDKHBI UMETh TUIaBHBIE KOHCTPYKTHBHBIE (DOPMBI, HCKIIIOYAIOUINE 3HAYUTEIHHYIO
KOHIICHTpAIUIo fedopmaIuii;
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— CBSI3€BBIE KapKachl OCHAIIAIOTCS CHEIHAIbHBIMU 3JIEMEHTaMH, HaJeXKHO
paboTaonMM B IUIACTUYECKOW CTaUM Ha 3HAKONEPEMEHHbIE IUKINYECKHE
Harpy3KkH, TaKk Ha3bIBAEMBIMHU 3HEPTONOTIIOTUTEISIMHY;

— KapKachl, paboTarone Ha 3HAKONEPEeMEHHBbIE HArpy3KH, IOJDKHBI HMETh
yIpyrue gapa, KOTOpble CIIOCOOCTBYIOT BO3BPALICHUIO 3aHUH K MEPBOHAYATbHOMY
MOJIOKEHUIO TPU KOJICOaHUSX.

N3 60716111010 MHOTO0Opa3uUs SHEPTOMOTIOUIAIOIIUX YCTPOUCTB, MPEII0KEHHBIX
IJIs1 CECMUYECKHUX U YCIOBUN HEpaBHOMEPHBIX JaedopMaliii OcCHOBaHMM, Hanboee
peanbHO HCMOJb30BaTh YIPYTOIUIACTHYECKHE, B KOTOPBIX IOIJIOIIEHHE SHEPrHH
KOJIeOaHUH KapKaca MPOMCXOJUT 33 CUET IUIACTHYECKOTo AeGOpPMHUPOBAHUS CTAJIM.
Takue SHEPromnoraoTUTENN OTIMYAIOTCS MPOCTOTONH KOHCTPYKTHBHBIX pPEIIECHUH,
HaJIe)KHOCTHIO pabOTHI M BHICOKOI SHEPrOMOIOMIAIONIEH CTOCOOHOCTHIO.

KoHCTpYKTHBHBIE pEIICHUsST MHOTOOOpa3HbI, HO MOXKHO BBIIEIHTH OCHOBHBIC
HPUHIIUITBI TPOEKTUPOBAHUS SKOHOMUYHBIX KapKacOB:

— KoHyenmpayus ~ mamepuana. B OONBIIMHCTBE  CIy4aeB  BBITOJHO
COCPEIOTOYUTh MAacCy B HEKOTOPBIX Hecymux »dieMmeHTax. [Ipum 3ToM wyacthb
AJIEMEHTOB TMOJIy4aeTCsl JOCTATOYHO TSDKENOH, HO KOJMYECTBO WX COKPAIAETCs.
Hanpumep, mnpu OonbIuMX Harpy3kax M BBICOTaX KOJOHH IIar KOJOHH 12 M
OKa3bIBAETCs BHITO/IHEE, 4YeM 6 M (YMCIIO KOJIOHH U (pepM COKpallaeTcsl Mo4Ty B JBa
paza);

— Haubonee NoaHOe UCNONL308AHUE NPOUYHOCMU 6Ce20 00vema mamepuana 6
KOHCMpYKYusax. DTOT TPHUHLMII Pean3yeTcsi BHIOOPOM KOHCTPYKTHBHOW CXEMBI,
UCIIOJIb30BAaHUEM PACTSHYTHIX IMOBEPXHOCTEH, paBHOHANPSIKEHHBIX IO BCEH
IJIOUIA/IU, PETYIUPOBAHUEM YCHIIUN B INIOCKUX M MPOCTPAHCTBEHHBIX KOHCTPYKIUSIX
(B TOM uMcie U C TOMOIIBIO MpPEIBAPUTENILHOTO HampsbkeHus). Hampumep, B
HEPa3pe3HbIX IMOAKPAHOBBIX Oankax MPOYHOCTHBIE CBOMCTBA MO  JJIMHE
MCIIOJIB3YIOTCS JIy4llle, 4eM B pa3pe3HbiX. [IponeTHbie MOMEHTHI B TIEPBHIX MEHBIIIE,
YeM B pa3pe3HbIX. UHCICHHBIM TOKa3aTelieM pealu3alydd 3TOro MpHUHIMIA B
KOHCTPYKIHUSAX MOXET CIIY’)KUTh TaK Ha3bIBaeMasl «Harpy>KeHHOCTbY, T.€. IOKa3aTeJb,
B KOTOPOM YYWUTBHIBAIOTCS YPOBEHb HAINPSHKEHUM B KOHCTPYKLHUAX M O00bEM UX
MaTepuana;

— coemewgenue Qynkyuii 21emenmosg. Hampumep, BKIIOUYEHUE KOHCTPYKIMMN
donapss B paboTy purens paMmbl HNPUBOAUT K COKPAILIEHUIO MAacChl PUTEINS; MPU
OOJBIIMX IMarax KOJOHH IOAKPAHOBO-TMIOACTPONMIIbHAS (epmMa HKOHOMUYHEE
OTJENBbHO 3aIIPOEKTUPOBAHHBIX MOJIKPAHOBOW OaIKH U MOACTPONUIBLHON (hEePMBIL;

— HaUMeHbWUL nymb nepedauu Hazpy3ok Ha ¢ynoamenm. Hanpumep, paMHble
CHCTEMBI Bcerja 0oJjiee METaUIOEMKHU, YeM apOyYHbIe IIPU OJHOM U TOM K€ IMPOJIETE.
[Ipy »>TOM HYXHO y4YUTHIBaTh, YTO [ OOECIEUEHUS  PaBHOIICHHBIX
MPOM3BOJICTBEHHBIX IIOMIACH MPOJIET APOYHON CUCTEMBI JOJIKEH OBITH OOJIBIIIE.
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— UCNONb306AHUEe — NAACUYECKUX — C8OUCME  Cmanu  ONsl  BOCHPUSAMUSL
HEepPAaBHOMEPHbIX Oeopmayuil OCHOBAHUS U CEeUCMUYECKUX B8030elcmeutl. ITO
[O3BOJIsIET 0€3 OOJBIIMX JOMOJIHUTEIbHBIX 3aTpaT HaJEXKHO 3AIIUTUTh HECYILUE
KOHCTPYKLMHU 3/aHUN OT paspylueHus. Belmenuime u3 cTposi HEPrONOIVIOTUTENN
JErKO 3aMEHSIOTCS I0Ci€ BO3ACUCTBMHA HOBBIMH, YTO IIO3BOJISIET IOJHOCTBHIO
BOCCTAaHOBUTH MIEPBOHAYATIbHYIO YCTOMUMBOCTh KapKaca.

BbiBoAbI M HanpabJieHHe AaJbHeHIIMX HucciaenoBanuil. Cienyss OCHOBHBIM
OPUHLMIIAM TPOEKTUPOBAaHUS, BBIJEICHHBIX HA OCHOBAaHMM aHaJIM3a 3HAUYMMBIX
(akTOpOB, BIUAIOIIMX HAa IPOYHOCTh U YCTOMUMBOCTH IPOU3BOJCTBEHHBIX 3/IaHUM,
MOYKHO YyJIy4YUIMTh KauyeCTBO IIPOEKTUPOBAHUS C MOBBILIEHHUEM HAJAEKHOCTU
KOHCTPYKIIHH.
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AmnoTars

VY crarTi po3risgalThCsl YNHHUKY, 10 BIUIMBAIOTh HA KOHCTPYKTUBHI PIIICHHS
KapKaciB TMPOMHCIOBOi OyJiBJi, 1 OCHOBHI BHMOTH, WIO MPEI'SBIAIOTHCS [0
KOHCTPYKLIH.
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