
«YTBEP)KMIO» 
H.o. npopeKTopa no HayqHo-TexHonorMqecKo:H: 

OT3LIB BE,l(YIIJ,EH OPrAHH3AI(HH 
<l>e,n,epanhHoro rocy,n,apcTBeHHoro 610,n,)KeTHoro 06pa30BaTeJihHoro yqpe)K,ll,eHIDI 

BhICIIIero 06pa30BaHm1 «OpnoBcKH:H: rocy,n,apcTBeHHhIH yHMBepcHTeT MMeHM 

H.C. TypreHeBa» Ha ,n,MccepTaU:MOHHyIO pa6oTy 06epHHXMHo:H: 51Hbl JieoHM,D,OBHhI 

Ha TeMy «I1poqHOCTb M ,n,e<i_}opMaTMBHOCTb Hepa3pe3HbIX )KeJie3o6eTOHHbIX 6anoK, 

ycMJieHHbIX noJIMMepKOMn03MU:MOHHbIMM MaTepHanaMM no,n, Harpy3KOH», 

npe,n,cTaBJieHttyIO Ha COMCKaHMe yqeHOH CTeneHM KaH,D,M,D,aTa TeXHJiqecKHX HayK 

no cneu;MaJihHOCTM 2.1.1. CTPOMTeJihHbie KOHCTPYKU:MM, 3,n,aHIDI M coopy)KeHMH. 

AKryaJibHOCTh TeMbI p;uccepTau;uu 

B HacToHrn:ee Bpe~ B CBH3M c cyrn:ecTBeHHhIM QlM3MqecKHM M3HOCOM 

3KcnnyaTHpyeMbIX 3,D,aHMH M coopy)KeHMH M, KaK npaBMJIO, CHM)KeHMeM MX 

Hecyrn:e:H: cnoco6HocTM, a TaK)Ke yBeJIMqeHMeM Harpy3oK. yBeJIMqMBaeTcH o6neM 

pa6oT no ycMJieHMIO M peKOHCTPYKU:MM. ITo3TOMY B03pacTaIOrn:M noTpe6HOCTh B 

peMOHTHblX pa6oTax, yMeHbIIIeHMM MX Tpy,n,oeMKOCTM M CTOMMOCTM npHBO,D,HT K 

Heo6xo,n,MMOCTM pa3pa6oTKM HOBbIX TeXHOJIOrMH ycMJieHMH M npHMeHeHIDI HOBbIX 

MaTepHaJIOB. 0,n,HMM M3 HaM6onee nepcneKTMBHbIX cnoco6oB ycMJieHIDI HBJIHeTCH 

npHMeHeHMe noJIMMepKOMn03MU:MOHHblX MaTepHaJIOB Ha OCHOBe yrneBOJIOKHa, 

6naro,n,apg CBOMM BbICOKMM QlM3MKO-MexaHMqecKHM CBOHCTBaM, ycToliqMBOCTM K 

Kopp03MOHHbIM B03,D,eHCTBIDIM M OTHOCMTeJibHOH npoCTOTe MOHT~a Ha 

ycMJIMBaeMo:H: KOHCTPYKU:MM. 

TipoBe,D,eHHhie 3KCnepHMeHTaJibHhie M TeopeTMqecKHe MCCJie,D,OBaHIDI 

Hanpg)KeHHO-,n,e<i_}opMHpOBaHHOro COCTOHHMH )KeJie3o6eTOHHbIX KOHCTPYKU:MH, 

ycMJieHHblX noJIMMepKOMn03MU:MOHHbIMM MaTepHaJiaMM, nOKa3aJIM, qTo CMCTeMa 

BHeIIIHero apMHpOBaHIDI, MO)KeT 3<i_}<i_}eKTMBHO npHMeHHTbCH ,D,JIH yBeJrnqeHIDI 
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rrpoqHoCTH H )l(eCTKOCTH )l(eJie3o6eTOHHbIX KOHCTPYKU:HH, H KaK cne,n:cTBHe, 

CHH)l(eHIDI .n:e<PopMaTHBHOCTH H IIOBbIIIIeHH.SI TpeIQHHOCTOHKOCTH. 

0,n:HaKo BorrpochI coBMeCTHOH pa6oTbI ycHJIHBaeMbIX KOHCTPYKU:HH H 

3JieMeHTOB ycHJieHIDI, HeJIHHeHHOH pa60Tbl MaTepHaJIOB, a TaK)l(e BJIHHHIDI 

Harpy3KH ycHJieHIDI Ha rrpoqHQCTb H .n:e<PopMaTHBHOCTb Hepa3pe3HblX 

)l(eJie3o6eTOHHbIX 6anoK, BHeIIIHe apMHpOBaHHbIX yrnerrJiaCTHKOM, HBJIHIOTCH 

aKTYaJibHblMH HayqHo-TeXHHqecKHMH 3a,n:aqaMH. 

B CBH3H c 3THM, TeMy ,n:HccepTaQHH cne,n:yeT cqHTaTb aKTYaJibHOH. 

Cop,emKanue p,uccepTaguu u oco6euuocTH uccJiep,osauuii 
.ll:HccepTaQHH COCTOHT H3 BBe,n:eHIDI, qeTbipex rJiaB, 3aKJIIOqeHIDI, CIIHCKa 

JIHTepaTypbI H O)'.(Horo rrpHJIO)l(eHIDI. 06IQHH o6oeM pa60Tbl COCTaBJIHeT 152 
CTpaHHQbl MaIIIHHOIIHCHOro TeKCTa, B TOM qlfcJie 127 CTPaHHU: OCHOBHOro TeKCTa, 

29 Ta6JIHQ H 66 pHCYHKOB. 

Bo eeeoe1-1uu o6ocHoBaHa aKTYaJibHOCTb H cTerreHb pa3pa6oTaHHOCTH TeMhI; 

c<PopMyJIHpoBaHbl :o;eJib H 3a,n:aqlf )'.(HCCepTaQHOHHOH pa6oTbI; OIIHCaHbl o6oeKT H 

rrpe,n:MeT HCCJie)'.(OBaHHH; pacKpbITbl HayqHasi: HOBH3Ha, TeopeTHqecKaSI H 

rrpaKTH:qeCKaSI 3HaqHMOCTb rronyqeHHbIX pe3yJibTaToB; rrepeqHcJieHbl OCHOBHbie 

IIOJIO)l(eHHH, BbIHOCHMbie Ha 3aIQHTy. 

B nepeou 2Jlaee rrpHBe,n:eH aHaJIH3 rrpHMeHeHHH rroJIHMepKoMrr03HQHOHHbIX 

MaTepHaJIOB rrpH ycHJieHHH H3rH6aeMbIX )l(eJie3o6eTOHHbIX 3JieMeHTOB. 

PacCMOTPeHbl OCHOBHbie, HaH6onee qacTO rrpHMeHHeMbie, MO)'.(eJIH 

.n:e<PopMHpOBaHHH H MeTO)'.(HKH pacqeTa rrpoqHQCTH HOpMaJibHblX ceqeHHH H 

.n:e<PopMaTHBHOCTH BHeIIIHe apMHpoBaHHbIX H3rH6aeMbIX )l(eJie3o6eTOHHbIX 

3JieMeHTOB. KpoMe Toro, BbIIIOJIHeH aHaJIH3 orry6nHKOBaHHbIX pe3yJihTaTOB 

TeopeTHqeCKHX H 3KCIIepHMeHTaJibHhlX HCCJie)'.(OBaHHH rrpoqHQCTH H 

.n:e<PopMaTHBHOCTH Hepa3pe3HblX )l(eJie3o6eTOHHblX 6anoK, ycHJieHHblX 

IIOJIHMepKOMII03HQHOHHblMH MaTepHaJiaMH, B TOM qlfcJie H ITO)'.( Harpy3KOH. 

C,n:enaHbI BbIBO)'.(bI H rrocTaBJieHbI 3a,n:aqH Hccne,n:oBaHHH. 

Bo emopou 2Jlaee rrpe,n:cTaBJieHa pa3pa6oTaHHaSI MeTo,n:HKa pacqeTa 

rrpoqHOCTH H .n:e<l>opMaTHBHOCTH Hepa3pe3HbIX )l(eJie3o6eTOHHblX 6aJIOK, 

ycHJieHHbIX IIOJIHMepKOMII03HQHOHHbIMH MaTepHaJiaMH rro.n: Harpy3KOH. 

OcHOBHbIMH KOMIIOHeHTaMH ,n:aHHOH MeTo,n:HKH HBJIHIOTCH rHrroTe3a rrnocKHx 

ceqeHHH H ,n:HarpaMMbI .n:e<l>opMHpoBaHHH KOHCTPYKU:HOHHbIX MaTepHanoB. .ll:AA 

6eTOHa rrpHHHTbl HeJIHHeHHbie )'.(HarpaMMbl .n:e<l>opMHpOBaHHH, OIIHCbIBaeMbie 

rroJIHHOMHaJibHbIMH <l>YHKQHHMH. CocTaBJietta cHcTeMa ypaBHeHHH, rro3BOAAIOIQaSI 

ycTaHaBJIHBaTb K03<l><l>H:o;HeHTbl IIOJIHHOMa IIHTOH CTerreHH. .ll:JIH CTaJibHOH 
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apMaTypbI rrpHHXTbl KycoqHo-JIMHeHHbie ,n:HarpaMMbl ,n:ecpopMHpOBaHMX, .D:JIX 

yrJieIIJiaCTMKa - JIMHeHHbie. 

B rrpe,n:JiaraeMo:H: MeTO.D:MKe orrpe,n:eJieHMe Harrpx)l(eHHo-,n:ecpopMHpoBaHHoro 

COCTOXHMX HOpMaJibHbIX ceqeHMH )l(eJie3o6eTOHHbIX M3rM6aeMblX :rneMeHTOB, 

ycMJieHHbIX yrJieIIJiaCTMKOM rro.n: Harpy3KOH, BblIIOJIHXeTCX c yqeTOM IIOJIHOH 

,n:HarpaMMhI ,n:ecpopMHpoBaHMX 6eToHa Ha Bcex cTa,n:Mxx pa6oThI KOHCTPYKU:MM, B 

TOM qMcJie M 3aKpHTMqecKOH, c yqeTOM ypoBHX H,l(C (Harpy3KH), rrpH KOTOpOM 
' 

rrpoBO.D:MJIOCb ycMJieHMe. 

ABTopoM pa3pa6oTaHa MeTO.D:MKa cTaT~ecKoro pacqeTa ,n:ByxrrpoJieTHOH 

Hepa3pe3HOH 6aJIKM, KOTOpbIH BbIIIOJIHXeTCX MeTO.D:OM 3a,n:aHHblX .n:ecpopMaU:MH c 

OIIMCaHMeM M30rHyTo:H: OCH Ky6MqecKMM CIIJiaHHOM. B KaqecTBe Harpy3oqHoro 

rrapaMeTPa 3a,n:aeTCX KpHBM3Ha Ha rrepBOH rrpoMe)l(yToqHOH orrope, rrpH KOTOpo:H: 

orrpe,n:eJixeTCX BeJIMqMHa BHemHe:H: Harpy3KM, .n:e:H:CTB)'IOW:e:H: Ha 6aJIKy. 3aTeM, c 

yqeTOM )l(eCTKOCTe:H: ceqeHMH, IIOJiyqeHHblX rrpH orrpe,n:eJieHMM HarrpX)l(eHHO­

.n:ecpopMHpOBaHHOro COCTOXHMX, orrpe,n:eJIXIOTCX rrporM6hI, KpMBM3Hbl, 

.n:ecpopMaI.I;MM 6eTOHa M CTaJibHOH apMaTypbI B Ka)l(,n:OM ceqeHMM 6aJIKM. 

TIO pa3pa6oTaHHOH MeTO.D:MKe aBTOpOM COCTaBJieHbl aJirOpHTMbl M 

HaIIMCaHbl rrporpaMMbl Ha 3BM .D:JIX pacqeTa rrpoqHOCTM M .n:ecpopMaTMBHOCTM 

Hepa3pe3HblX )l(eJie3o6eTOHHbIX 6aJIOK, ycMJieHHbIX IIOJIMMepKOMII03MU:MOHHblMM 

MaTepHaJiaMM rro.n: Harpy3KOH. 

TpembR 2Jlaea ,n:MccepTau;MM rrocBxrn:eHa 3KcrrepHMeHTaJihHhIM 

MCCJie,n:oBaHMXM rrpoqHOCTM M .n:ecpopMaTMBHOCTM Hepa3pe3HbIX )l(eJie3o6eTOHHbIX 

6aJIOK, ycMJieHHbIX IIOJIMMepKOMII03MU:MOHHbIMM MaTepHaJiaMM rro.n: Harpy3KOH. 

3.n:ecb rrpHBe,n:eHbl rro.n:po6Hhle CBe,n:eHMX no M3rOTOBJieHMIO, rrpHHXTOH 

MapKHpOBKe OIIbITHblX o6pa3U:OB, MeTO.D:MKe MX MCIIbITaHMH, rronyqeHHbIX 

pe3yJibTaTax M MX aHaJIM3y. 

B paMKax 3KCIIepHMeHTaJibHOro MCCJie,n:oBaHMX COMCKaTeJieM 6bIJIO 

MCIIbITaHO 15 Hepa3pe3HbIX )l(eJie3o6eTOHHblX 6aJIOK. }fa HMX 3 KOHTpOJibHbIX, He 

HeycMJieHHbIX, M 12 OCHOBHbIX, ycMJieHHbIX yrJieIIJiaCTMKOM 6e3 Harpy)l(eHMX M 

rrpH 30%, 50% M 70% OT pa3pymarorn:e:H: Harpy3KM 3TaJIOHHbIX 6aJIOK. 

KoHCTPYKU:MX orrhITHhIX o6pa3U:OB, MX pacqeTHax cxeMa M cxeMa ycMJieHMX 6bIJIM 

O.D:MHaKOBbIMM. 

B pe3yJihTaTe MCilbITaHMH IIOJiyqeHbl HOBbie OIIblTHbie ,n:aHHbie, 

xapaKTepH3)'IOW:Me oco6eHHOCTM HarrpX)l(eHHO-.n:ecpopMHpoBaHHOro COCTOXHMX 

,n:ByxrrponeTHbIX Hepa3pe3HbIX )l(eJie3o6eTOHHblX 6aJIOK, BHemHe apMHpoBaHHbIX 

yrJierrJiaCTMKOM. BhrnBJieH xapaKTep pa3pymeHMX M rrepepacrrpe,n:eJieHMX 

M3rM6arorn:Mx MOMeHTOB B 3KCIIepHMeHTaJibHblX o6pa3u;ax. 

Tiocne ycMJieHMX yrnerrnacTMKOM, B TOM qMcne M rro.n: Harpy3Ko:H:, Hecyrn:ax 

crroco6HOCTb Hepa3pe3HbIX )l(eJie3o6eTOHHbIX 6aJIOK yBeJIMqMJiaCh, rrpHqeM B 
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paMKax HCCJie,n:oBaHlUI OKa3aJIOCh, qTo qeM BhIIIIe ypoBeHn Harpy3KH ycHJieHlUI, 

TeM BnIIIIe 3HaqeHHe pa3pyIIIa10m;eii: Harpy3KH. Cpe,n:Hee 3HaqeHHe pa3pyIIIa10m;eii: 

Harpy3KH o6pa3U:OB ycHJieHHhIX yrJierrnaCTHKOM 6e3 Harpy:>KeHlUI H npH 30%, 50o/o 

H 70% OT pa3pyIIIarom;eii: Harpy3KH 3TaJIOHHhIX 6aJIOK Ha 33,3%, 34,62%, 44,4% H 

4 7 ,2% BDIIIIe, qeM y 3TaJIOHHDIX 6aJIOK. 

KpoMe Toro, B paMKax 3KcnepHMeHTa 6nrno BhUIBJieHo, qTo HcnoJin30BaHHe 

CHCTeMDI BHeIIIHero apMHpoBaHlUI Ha OCHOBe yrJienJiaCTHKa, cnoco6cTByeT 

yBeJIHqeHHIO )l(eCTKOCTH ycHJieHHhIX o6pa3U:OB, a TaK)l(e BJilUleT Ha xapaKTep 

nepepacnpe,n:eJieHml H3rH6aIOI.I.J;HX MOMeHTOB, H3MeIDl.SI COOTHOIIIeHlUI onopHoro H 

npoJieTHDIX MOMeHTOB. 

B 11,emeepmou 2Jlaee c u:eJinIO o6m;eii: anpo6au:HH pa3pa6oTaHHoii MeTo,n:HKH 

pacqeTa npoBe,n:eHnI qJicJieHHnie HCCJie,n:oBaHlUI, no,n:TBep)l(.IJ:aJOI.I.J;He npHeMJieMyro 

TOqHOCTh H u:eJiecoo6pa3HOCTh ee HCnOJih30BaHHSI ,IJ:JISI onpe,n:eJieHlUI napaMeTPOB 

npoqHOCTH H ,n:ecpopMaTHBHOCTH Hepa3pe3HDIX )l(eJie3o6eTOHHhIX 6aJIOK, 

ycHJieHHhIX nOJIHMepKOMn03HU:HOHHDIMH MaTepHaJiaMH no,n: Harpy3KOH. 

CHaqaJia no npe,n:JiaraeMoii MeTo,n:HKe 6nrnH onpe,n:eJieHDI pacqeTHDie 

3HaqeHlUI npoqHOCTH H nporH60B B cepe,n:HHe npoJieTOB o6pa3U:OB Hepa3pe3HDIX 

6aJIOK, H npOH3Be,n:eHO HX cpaBHeHHe c COOTBeTCTBYJOI.I.J;HMH onDITHDIMH 

3HaqeHlUIMH, noJiyqeHHDIMH B xo,n:e 3KCnepHMeHTaJihHDIX HCCJie,n:oBaHHH 3THX )Ke 

o6pa3U:OB. c onnITHhIMH ,n:aHHDIMH TaK)l(e conocTaBJieHDI pe3yJioTaTDI pacqeTa, 

noJiyqeHHhie C HCnOJih30BaHHeM HOpMaTHBHhIX HH)l(eHepHDIX MeTO,IJ:HK CIT 

164.1325800.2014. 

,ll,aJiee no npe,n:JiaraeMoii MeTo,n:HKe paccqHTaHDI o6pa3U:DI )l(eJie3o6eTOHHnrx 

6aJioK, HcnoJin30BaHHnie B 3KcnepHMeHTax C .M. KpnrnoBa, A .A. Kop6yx H A.F. 

Ashour. 

B 3QKJl10l/,eHUU npHBe,n:eHnI OCHOBHnie noJiyqeHHhie pe3yJinTaTnI H 

HanpaBJieHHe ,IJ:JISI ,IJ:aJinHeHIIIero pa3BHTHSI HCCJie,n:oBaHHH. 

CnucoK J1umepamypb1 co,n:ep)l(HT 178 HCTOqHHKOB, B TOM qJicJie 55 
HHOCTPaHHDIX. 

B npw10J1Ce1-1uu npe,n:cTaBJieHDI ,n:Be cnpaBKH o BHe,n:peHHH noJiyqeHHnrx 

pe3yJinTaTOB H ,n:Ba CBH,n:eTeJinCTBa 0 rocy,n:apCTBeHHOH perHCTpaU:HH nporpaMM 

,n:Jix 3BM. 

HaTJHaSI HOBH3Ha HCCJie,n:oBaHHSI BKJIJOqaeT B ce6x: 

• MeTO,IJ:HKY H aJirOpHTMDI CTaTHqecKoro pacqeTa Hepa3pe3HhIX 

,n:ByxnpoJieTHhIX 6aJIOK nepeMeHHOH )l(eCTKOCTH c onHCaHHeM H30rttyTOH OCH 

6aJIKH Ky6HqecKHM cnJiaHHOM H HCnOJih30BaHHeM MeTo,n:a 3a,n:aHHDIX 

,n:ecpopMaU:Hii:; 

• MeTO,IJ:HKY H aJiropHTMDI pacqeTa HOpM aJih HDIX ceqeHHH )l(eJie3o6eTOHHhIX 

6aJIOK, ycHJieHHDIX nOJIHMepKOMn03HU:HOHHDIMH MaTepHaJiaMH npH pa3JIJiqHhIX 
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ypoBIDIX Ha11p.SDl<:eHHO-,n:eq>0pMRpoBaHHOro COCTOHHIDI, c yqeTOM HeJIMHeHHOH 

pa60ThI MaTepRaJIOB, 1103BOAAIOIII,aSI 011pe,n:eAATh 11apaMeTPhI H)l;C Ha BCex 

CTa,n:HHX pa60ThI, BKJIIOqaH 3aKpMTMqecKyIO; 

• MeTO,ll;MKY M aJirOpHTMhI pacqeTa 11poqHOCTM M ,n:eq>OpMaTMBHOCTM 

Hepa3pe3HhIX )l(eJie3o6eTOHHhIX 6aJIOK, ycuJieHHhIX 110.ll Harpy3KOH Ha pa3JIMqHhIX 

CTa,ll;MHX pa60ThI 110JIMMepKOMl103MU:MOHHhIMM MaTepMaJiaMM c yqeTOM 

QlM3MqecKOH HeJIRHeHHOCTM MaTepRaJIOB, 1103BOJIHIOIII,aSI ou:eHMBaTh pa6oTy 6aJIOK 

Ha BCex CTa,n:IDIX, BKJIIOqaH 3aKpMTMqecKyIO; 

• 3KC11epuMeHTaJihHhle ,n:aHHhie 0 11poqHOCTM HOpMaJihHhIX ceqeHMH, 

,n:e<l_)opMaTMBHOCTM, u 11epepac11pe,n:eJieHMM ycRJIMH B Hepa3pe3HhIX 

,n:Byx11poJieTHhIX )l(eJie3o6eTOHHhIX 6aJIKax, BHeIIIHe apMHpOBaHHhIX 

yrJiel1JiaCTMKOM 11pH pa3JIMqHhIX ypoBIDIX Harpy3KM; 

• aJiropHTMhI M pe3yJioTaThl qucJieHHhIX MCCJie,n:oBaHMH, 1103BOJIHIOIII,Me 

ou:eHMTh BJIMHHMe Ha Ha11pH)l(eHHO-,n:e<l_)opMHpOBaHHOe COCTOHHMe HOpMaJihHhIX 

ceqeHMH, rrpoqHOCTh M ,n:e<l_)opMaTMBHOCTh ,n:Byx11poJieTHhIX 6aJIOK, ycMJieHHhIX 

yrJie11JiaCTMKOM pH,n:a <l_}aKTOpOB, TaKMX KaK ypoBeHh Harpy3KM ycMJieHMH M cxeMa 

ycMJieHMH.BhIBO.llhI 110 ,n:uccepTaU:ROHHOH pa6oTe o6ocHoBaHhI, OTPa)l(aIOT 

cyIIJ,HOCTh 110JiyqeHHhIX pe3yJioTaTOB M COOTBeTCTByIOT u:eJIM MCCJie,n:oBaHMH. 

llocTOBepHOCTh 110.rryqeHHhIX B ,llMCCepTaUMOHHOH pa6oTe pe3yJioTaTOB 

06ec11eqMBaeTCH corJiacoBaHHOCThlO c 6a30BhIMM 110Jio)l(eHIDIMM CTPOMTeJihHOH 

MexaHMKM u HeJIRHeii:Hoii TeopMR pacqeTa )l(eJie3o6eTOHHhIX KOHCTPYKU:MH, 

11pHMeHeHMeM 110BepeHHhIX Jia6opaTOpHhIX 11pu6opoB M ycTaHOBOK, 

y,n:oBJieTBopHTeJihHhIM 

3KC11epuMeHTaJihHhIMM 

MCCJie,llOBaTeJIHM. 

corJiacoBaHReM TeopeTMqecKMX 

,n:aHHhIMM, 110JiyqeHHhIMM aBTOpOM 

,n:aHHhIX C 

M ,n:pyrMMM 

Conep)l(aHue nuccepTaUMM cooTBeTCTByeT 11yHKTaM 1 u 3 o6JiaCTM 

MCCJie,n:oBaHMH Ilac11opTa HayqHoii c11eQMaJihHOCTM 2.1.1. CTPOMTeJihHhle 

KOHCTPYKU:MM, 3,n:aHIDI u coopy)l(eHIDI. 

lIMccepTaUMH M3JIO)l(eHa TeXHM"tJeCKM rpaMOTHhIM H3hIKOM M B u:eJIOM 

.llOCTaToqHo KaqecTBeHHO o<l_)opMJieHa, o6Jia,n:aeT BttyTpeHHMM e,n:MHCTBOM M MMeeT 

3aBeprneHHhIH xapaKTep. 

ABTOpe<!>epaT B .llOCTaToqHOH Mepe COOTBeTCTByeT co,n:ep)l(aHMIO 

,llMCCepTaQMOHHOH pa60ThI. 

,lJ;uccepTaQMH M aBTOpe<l_)epaT COOTBeTCTBYIOT Tpe6oBaHMHM rOCT p 7. 0 .11-
2011 «CMCTeMa CTaH,n:apTOB 110 MHQlOpMaQMM, 6u6JIMOTeqHOMY M M3,ll;aTeJihCKOMY 

,n:eJiy. ,lJ;MccepTaU:IDI u aBTope<l_)epaT n u ccepTaU:MM. CTPYKTypa M 11paBMJia 

o<l_)opMJieHMH». 

OcHOBHhie pe3yJioTaThI pa6oThI 011y6JIRKOBaHhI B 12 cTaThHX, M3 HMX 5 
CTaThM B )l(ypHaJiax, BXO.llHIIJ,MX B 11epeqeHh u3,n:aHRH, peKoMeH,n:oBaHHhIX BAK ,n:AA 
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orry6m1KOBaH1UI OCHOBHhIX HaycIHhIX pe3ynoTaTOB ,z:u1ccepTau.1111 Ha COllCKaH11e 

yqeHOH CTerreHll KaH,n:11,n:aTa TeXH11qecKHX HayK, 2 CTaTbll B 113,n:aHIDIX, BXOMilJ.HX 

B Me)K,n:yHapo,n:Hyro 6a3y ,n:aHHhIX Scopus 11 Web of Science. Pe3ynhTaThI 

11ccne,n:oBaHllH ,n:oKna,n:hIBallllCh II 06cy)K.n:an11ch Ha Me)K.n:yHapo,n:HhIX II 

BcepoCCllHCKllX HayqHo-rrpaKT11qecKHX KOH~epeHU.llHX. ABTOpOM rronyqeHO ,n:Ba 

CBll,n:eTellbCTBa 0 rocy.n:apcTBeHHOH per11cTpau.1111 rrporpaMM ,n:AA 3BM. 

3uatfHMOCTh noJiytfeHHhlX pe1yJ11>TaTOB Jl,JIH pa3BHTHH CTpOHTeJihHOH 

OTpaCJIH 

Pa3pa6oTaHHM MeTo,n:11Ka pacqeTa, a TaK)Ke rronyqeHHhie B 

3KCIIep11MeHTallhHhIX 11ccne,n:oBaHID1X ,n:aHHhie 0 rrpoqHOCTll, .n:e~opMaTllBHOCTll II 

xapaKTepe rrepepacrrpe.n:eneH11H yc11n11i1: B Hepa3pe3HhIX )Kene306eTOHHhIX 6anKax, 

yc11neHHhIX yrnerrnaCTllKOM rrp11 pa3n11qHoM ypoBHe Harpy3Kll, II03BOllHIOT 

IIOBhICllTh TOqHOCTh orrpe.n:eneH~ TexH11qecKoro COCTOHH~ YKa3aHHhIX 

KOHCTPYKU.llH, qTo B llTore II03BOAAeT IIOBhICllTh KOHCTPYKTllBH)'IO 6e3orracHOCTh 

3,n:aHllH II coopy)KeHllH B u.enoM. 

PeKoMeuµ;au,uu no ucnoJ11>1osauuro pe1yJ11>TaTOB u BhIBO,LJ;OB 

):(11ccepTaU.llOHHM pa6oTa HMeeT rrpaKT11qecKyro HarrpaBneHHOCTh. 

ITonyqeHHhie co11cKaTeneM pe3ynnTaThI peKoMeH.n:yroTcH ,n:nH BHe,n:peHllH B 

CTpOllTellbHbie opraH113au.1111, 3aHllMaIOID.lleCH 

06cny)KllBaH11eM 3,n:aHllH II coopy)KeHHH, HMeIOilJ.llX B 

)Kene306eTOHHhie KOHCTPYKU.Hll, Tpe6yroID.He yc11neH~. 

MeTo,n:11Ka H KOMIIhIOTepHhie rrporpaMMhI 

o6cne,n:oBaHHHMH H 

CBOeM COCTaBe HecyID.11e 

pacqeTa 113r116aeMhIX 

)Kene3o6eTOHHhIX 3neMeHTOB, BHenrne apM11poBaHHhIX 

IIOllllMepKOMII03HlJ.HOHHhIMH MaTep11anaM11 rro.n: Harpy3KOH, HaIIInll rrp11MeHeH11e B 

yqe6HoM rrpou.ecce Ef'TY HM. B.r. lllyxoBa 11 rrp11 Bep11~11Kau.1111 co6cTBeHHhIX 

IIOBepoqHhIX pacqeTOB rrpH rrpoeKTllpOBaHHll yc11neH~ HeMeTalllllfqeCKOH 

apMaTypoif 6anoqHhIX rrepeKphITllH B AO «KTE )Kene306eTOH». 

Cq11TaeM u.enecoo6pa3HhIM peKoMeH,n:oBaTh rrpo.n:on)KllTh pa6oTy no 

paccMaTpllBaeMOH TeMaTllKe B HarrpaBneHHH COBepIIIeHCTBOBaH~ Hen11HeHHOH 

.n:e~opMaU.HOHHOH MO,n:en11 H pa3pa60TKll Ha ee OCHOBe MeTO.ll:llKll pacqeTa 

rrpoqHOCTll HaKnOHHhIX ceqeHllH 113r116aeMbIX )Kene3o6eTOHHhIX 3lleMeHTOB. 3To 

.n:acT B03MO)KHOCTh 6onee .ll:OCTOBepHO II Ha,n:e)KHO KOMrrneKCHO ou.eHHBaTh 

HeCyllJ.YIO crroco6HOCTh Hepa3pe3HhIX )Kene3o6eTOHHhIX 6anoK, yc11neHHhIX 

IIOll11MepKOMII03lllJ.llOHHhIMll MaTep11anaM11 rro.n: Harpy3KOH. 
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1. B rrepBoli rnaBe paccMorpeHbI pacqeTHhie Mo,n:enw 11 pa3pa6oTaHHhie Ha 

HX OCHOBe MeTO,ZJ;HKH pacqeTa H3rw6aeMhIX )l(eJie3o6eTOHHhIX 3JieMeHTOB ,ZJ;AA 

pa3JIHqHbIX CTa,ZJ;HM HX pa60ThI, BKJIIQqa}I rrpoqHOCTb no HOpMaJibHbIM ceqeHH5IM, 

HO He yrroMHHaeTCH rrpoqHOCTb 6anoK no HaKJIOHHbIM ceqeHHHM. 

2. ¥13 aBTOpecpepaTa HeHCHO ycwneHHIO Ha KaKOM CTa,ZJ;HH HarrpH)l(eHHO­

,n:ecpopMHpOBaHHOro CTOHHH51 ceqeHHH COOTBeTCTByeT cxeMa, rrpe,n:cTaBJieHHa51 Ha 

pwcyHKe 3. 
3. IlpHH51Tbie rrpw pa3pa60TKe MeTO,ZJ;HKH pacqeTa HCXO,ZJ;Hble rrpe,n:IIOCbIJIKH 

H pa6oqwe rHIIOTe3bl (II. 2 .1) He yqHTbIBaIOT BJIH5IHHe cpaKTOpa IIOTepw c:u:errneHH51 

CHCTeMbl BHeIIIHero apMwpoBaHH51 c 6eTOHOM Ha rrpoqHOCTb H ,n:ecpopMaTHBHOCTb 

KOHCTPYK:U:HM, TeM caMhIM orpaH11q11Ba5I o6naCTh ee rrpwMeHeHH51 ,n:o cnyqaeB, 

Kor,n:a 3TO c:u:errneHwe coxpaHxeTcx. 

4. B aBTopecpepaTe 11 TpeTheli rnaBe ,n:11ccepTa:o:1111 rrpwBe,n:eHhI 3HaqeHwx 

rrpor1160B 6anoK OIIbITHbIX o6pa3:U:OB rrpw ypoBHe Harpy3KH COOTBeTCTB)'IOir(eM 

80% OT pa3pyrnaror.u:eli 3TaJIOHHhIX 6anoK. HexcHo no KaKoli rrp11q11He BhI6paHo 

HMeHHO 3TO 3HaqeHHe Harpy3KH. 

5. B rr. 4.2.4 ,n:11ccepTa:o:1111 rrpwBe,n:eHhI pe3yJihTaThI qwcneHHhIX 

wccne,n:oBaHHM xapaKTepa rrepepacrrpe,n:eneHHH MOMeHTOB ,n:ByxrrponeTHhIX 

Hepa3pe3HbIX )l(eJie3o6eTOHHblX 6anoK, BHeIIIHe apMwpoBaHHbIX yrnerrnaCTHKOM 

rrpw pa3JIHqHOM ypoBHe Harpy)l(eHHH no rpeM cxeMaM. 0,n:HaKO, 113 TeKCTa HeHCHO 

rroqeMy K03cpcpw:u:weHT apMwpoBaHHH 3THX 6anoK Ha orrope rrpHH5IT B 2 pa3a 

6onhrne, qeM B rrponeTe. Cne,n:oBano 601, yToqHHTh 3TOT MOMeHT. 

HMeror.u:wecx 3aMeqaHH51 He CHH)l(aIOT o6~ero BhlCOKoro ypoBHX 

,n:11ccepTa:o:110HHoro wccne,n:oBaHwx. 

3aKJJloqeHHe no }1,HCCepTagHH 

.D:wccepTa:u:wx 06epHHXHHOM JI.JI. HBJIHeTCH 3aKoHqeHHOM HayqHo­

KBaJIHcpHKa:U:HOHHOM pa6oTOM, B KOTOpoli perneHa HayqHa51 3a,n:aqa, HMeIOir(a51 

cyr.u:ecTBeHHOe 3HaqeHHe ,ZJ;JIH pa3BHTHX CTpOHTeJibHOM orpaCJIH, COCTOHir(a51 B 

pa3pa6oTKe MeTO,ZJ;HKH pacqeTa rrpoqHOCTH H ,n:ecpopMaTHBHOCTH Hepa3pe3HbIX 

)l(eJie3o6eTOHHbIX 6anoK, ycwneHHblX IIOJIHMepKOMII03H:U:HOHHhIMH MaTepwanaMH 

rrpw pa3JiwqHoM ypoBHe Harpy3KH, H COOTBeTCTByeT rpe6oBaHH5IM II. 9 

«IloJIO)l(eHH51 o rrpwcy)l(,n:eHHH yqeHhIX cTerreHeli», yTBep)l(,n:eHHoro 

rrocTaHOBJieHHeM IIpaBHTeJihCTBa P<I> OT 24.09.2013 r. N!!842. 
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06epHHXMHa .5IHa JleOHM)].OBHa 3aCJIY)l(MBaeT rrpHCY)l()].eHlUI yqeHOH 

cTerreHM KaH)].M)].aTa HayK no crreu:ManhHOCTM 2.1.1. CTPOMTeJihHhie KOHCTPYKU:MM, 

3)1.aHMH M coopy)l(eHMH. 

0T3hIB Ha )1.MCCepTau:mo paCCMOTPeH M 0)1.06peH Ha 3aCe)1.aHMM Ka<l>e)].phl 

CTPOMTeJihHhIX KOHCTPYKQMH M MaTepHanoB <l>e)1.epan1>Horo rocy)].apcTBeHHoro 

6l0)1.)l(eTHOro yqpe)l()].eHMH BhICIIIero o6pa30BaHMH «0pJIOBCKMH rocy)].apCTBeHHhlH 

yHMBepcHTeT MMeHM 11.C. TypreHeBa» «26» MapTa 2025r. TipoTOKOJI 3ace)1.aHMH 

,NQ9 OT «26» MapTa 2025r. 

3aB. Ka<l>e)].po:H CTpOHTeJihHhIX 

KOHCTPYKU:MH M MaTepHanoB <I>rEOY BO 

«OrY MMeHM 11.C. TypreHeaa», 

KaH)].M)].aT TeXHMtieCKMX HayK, )1.0QeHT 

Ilo)].IIMCh H.E. AH.ll.pocoao:H Y.ll.OCToaepHIO: 

« 11 » V?U?p fr7 a.. 2025 r. 

<l>e)].epanhHoe 

e-mail: info@oreluniver.ru 

AH)].pocoBa HaTaJIMH EopHCOBHa 

yqpe)l()].eHMe 

MMe HM 

web-ca:HT: www.oreluniver.ru, 


