
OT31>IB O<l>IIU:IIAJll>HOro OIIIIOHEHTA 
,ZJ,OKTopa Texm-1-qecK11:x HayK, rrpocpeccopa, "l!JieH-KoppecrroH,ZJ,eHTa PAACH 

PuMrnutta BJiaJJ,nMupa HBaHoBuqa 

Ha )J.11ccepTau:i10HHYIO pa6oTy AJinMoBa MapaTa <l>aTuxoBuqa 

«Hccrre)J.OBaHHe COBMeCTHOH pa60Tbl QeMeHTHblX 6eTOHOB I1 KOMII03I1THOH 

apMaTypbI B 113r116aeMblX 3JieMeHTax, pa60TaIOru:11x B ycrrOBI1I1 )J.eHCTBI151 

arpeCCHBHbIX cpe)J.», rrpe)].CTaBJieHHYIO B )J.I1CCepTaQI10HHhIH COBeT 24.2.356.01, 
co3)].aHHhTH Ha 6a3e <l>C50Y BO «IleH3eHCKHH rocy)J.apcTBeHHhIH yH11Bepc11TeT 

apx11TeKTYPhl I1 CTpmueJibCTBa», Ha COI1CKaHI1e y"l!eHOH CTerreHH KaH)].I1,ZJ,aTa 

TeXHI1"l!eCKI1X HayK ITO crre11;11aJibHOCTI1 

2.1.1. CTpo11TeJihHhie KOHCTPYKIJ:I1I1, 3)].aHI151 11 coopy)l(eHI151 (TexH11"llecK11e HayK11) 

AKTyaJILHOCTh TeMhl uccJieJJ,oBattuH 

HecoMHeHHO, )l(eJie3o6eTOHHhie KOHCTPYKIJ:I1I1 51BJI51IOTC51 HeoTOeMrreMOH 

"llaCTbIO COBpeMeHHOro rrpoeKTI1pOBaHI151 I1 CTpOI1TeJibCTBa. 3To CB513aHo, rrpe)l<)l,e 

BCero, cpaBHI1TeJibHOH )J.eIIIeBI13HOH I1 ,ll,OJirOBe"l.JHOCThIO )l(eJie3o6eTOHa. 0)].HaKO, 

)J.OJiroBeqHOCTb 6eTOHa CB513aHa c )J.OJiroBeqHOCTbIO CTaJihHOH apMaTyphI. 

CoBMeCTHOe )J.eHCTBI1e c11rrOBhIX 11 x11M11"l!ecK11x Harpy3oK rrp11B0.1J.I1T K Koppo31111 

CTaJibHOH apMaTyphI, I1 B HeKOTOpOH CTerreHI1 caMoro 6eTOHa, BCJie)J.CTBI1e -qero 

npo11cxo)J.I1T rroTep51 Hecyru:eM: cnoco6HocT11 )l<erre306eTOHHhIX KOHCTPYKIJ:HH. B 3TOH 

CB513I1 3aMeHa CTaJibHOH apMaTypbI Ha KOMII03HTHYIO 51BJI51eTC51 aKTYaJihHOH Hay"l!HO­

HCCJie)J.OBaTeJibCKOH 3a,ZJ,a"l.JeH. 

,ll,11ccepTaQHOHHa5I pa6oTa TIOCB51ru:eHa 3KCrrep11MeHTaJibHOMY I13ylleHHIO 

3aKOHOMepHOCTeH COBMeCTHOH pa60ThI QeMeHTHbIX 6eTOHOB I1 KOMII03I1THOH 

apMaTyphI B 113r116aeMhIX 3JieMeHTax npI1 )J.eHCTBI1I1 CTaTI1"l.JeCKI1X Harpy3oK H 

arpeccHBHhIX cpe)J.. 

3Ha"l.JI1MOCTb I1CCJie)J.OBaHI151 He BbI3bIBaeT COMHeHI151, IIOCKOJibKY IIOBbIIIIeHHe 

x11M11qecKoro corrponrnrreHH51 )l(erre306eTOHHhIX KOHCTPYKIJ:HH )J.eHCTBHIO 

arpeCCHBHbIX cpe)J., a TaK)l(e pa3pa6oTKa MeTO,ll,OB pacqeTa I1 rrporH03HpOBaHI151 

OCTaToqHoro pecypca apMo6eTOHHhIX KOHCTpyKQHH 51BJI51eTC51 O)J.HOH 113 Ba)l(Heiiurnx 

3a,ZJ,a"ll B CTpOHTeJibHOH OTpacrrH. 

Ha onnottuposattue npeJJ,cTaBJietthl: 

- )J.I1CCepTaQHOHHa51 pa6oTa, I13JI0)1(eHHa51 Ha 217 CTpaHHQaX MaWHHOTIHCHOfO 

TeKCTa, COCT051ru:a51 113 BBe)J.eHJrn, TI51TI1 rrraB, 3aKJIIO"l.JeHH51, CIII1CKa JIHTepaTyphI, 

BKJIIOllaIOru:ero 143 HaHMeHoBamrn, II51TI1 rrp11JIO)l<eHHH. Pa6oTa BKJIIOl.laeT 70 

p11cyHKOB I1 25 Ta6rr1111;. 

- aBTopecpepaT )J.11ccepTa11;1111. 
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CTpyKTypa u co.r.ep~attue pa60Tb1 

CTpyKTypa pa6oTbI cooTBeTCTByeT 

KaH)l.11,ll.aTCKHM ,ll.HccepTau:mrM. Pa6oTa 

JIHTepaTypHbIH o63op c KpHTHqecKOH 

HCTOqHHKOB. 

Tpe6oBaHH51M, npe,ll.b51BJI51eM bIM K 

co.n.ep)l(HT ,ll.OCTaToqHo TIOJIHbIH 

ou:eHKOH aBTOpOM aHaJIH3HpyeMbIX 

Bo eeeoeHuu pacKpbITa aKTyarrhHOCTb Hccrre.n.oBaHHH, ctj:>opMyrrHpoBaHbI u:errH 

H 3a.n.aqH pa60TbI, TIOKa3aHa ee HayqHa51 HOBH3Ha H npaKTHqecKa51 3HaqHMOCTb. 

B nepeou 2JlQBe npHBe,ll.eHbI OCHOBHbie BH,ll.bl KOMTI03HTHOH apMaTypbI, 

rrpHMeH51eMbie B CTpOHTeJibHOH OTpacJIH, ee tj:>H3HKO-MexaHHqecKHe 

xapaKTepHCTHKH, TeXHOJIOrHH H3rOTOBJieHH51 H MeTO,ll.bI KOHTpOJibHbIX HCTibITaHHH. 

PaCCMOTpeHbI xapaKTepHCTHKH COCTaBJI51IOIIJ:HX KOMII03HU:HOHHOrO MaTepHarra. 

BbUIBJieHbI OCHOBHbie ,ll.OCTOHHCTBa H He,ll.OCTaTKH apMaTypHbIX CTep)l<HeH. 

,[(HccepTaHT aKU:eHTHpOBaJI BHHMaHHe, qTo rrpHMeHeHHe KOMII03HTHOH apMaTypbl 

c.n.ep)l(HBaeTC51 HH3KOH merroqecTOHKOCTbIO H TeMrrepaTypHOH ycToifqHBOCTbIO. 

Tipe.n.cTaBJieH aHaJIHTHqecKHH o63op pe3yJibTaTOB HCCJie,ll.OBaHHH COBMeCTHOH 

pa6oThI 6eTOHHbIX KOHCTPYKU:HH c KOMII03HTHOH apMaTypoH: oTeqecTBeHHbIX H 

3apy6e)l(HbIX yqeHHbIX. TipoaHamBHpOBaH OIIbIT ycHJieHH51 )KeJie3o6eTOHHbIX 

KOHCTPYKU:HH 3IIOKCH.lJ.HhIMH rrorrHMepHbIMH apMHPYIOI.U:HMH noKpbITHHMH. 

PaccMoTpeHbI MeTO.lJ.bI pacqeTa YI ou:eHKH .n.orrroBeqHoCTH )J(eJie3o6eToHHhIX 

KOHCTPYKU:HH B ycrroBHHX .n.eikTBH51 arpeccHBHhIX cpe.n., cpe.n.H KOTOpbIX aBTOp 

BbI,l1.eJIHJI TPH OCHOBHbIX - Bep051THOCTHbIH, MaTepHaJIOBe.n.qecKHH 11 

KOHCTPYKTopcKHH. ABTop 06paT11rr BHHMamrn, qTo .n.elicTBYIOIIJ:HMH HOpMaTHBHbIMH 

,ll.OKyMeHTaMH He npe,ll.JIO)J(eHbI pacqeTHbie MO,ll.eJIH .n.erpa.n.aU:HH I13r H6aeMbIX 

3JieMeHTOB l13 u:eMeHTHOro 6eTOHa, apMHpOBaHHblX KOMII03HTHOH apMaTypoH:, 

II03BOJI51IOIIJ:He nporH03I1pOBaTb H3MeHeHH51 Hecyr.u:eH: crroco6HOCTH, rrporH60B rro.n. 

.n.eHCTBHeM arpeCCHBHbIX cpe.n.. 

Bo emopou 2!laee .n.HccepTau:11H rrpHBe.n.eHbI pe3yrrhTaTbI HCIIhITaHHH 

KOMII03I1THOH CTeKJIOITJlaCTHKOBOH apMaTypbl Ha oceBoe paCT51)1(eHHe corrracHO 

fOCT 31938-2012. ,[(JI51 ou,eHKl1 BJII151Hl151 arpeCCHBHOH merroqHoH cpe,ll.bl H 

TeMrrepaTypbI Ha tj:>H3I1KO-MexaHHqecKHe IIOKa3aTeJIH KOMII03HTHOH apMaTypbI 

rrpHMeHeH MeTO,ll. rrpO,ll.OJibHOrO l13rH6a. TioKa33HO, qTo .n.aHHblH MeTO,ll. OTJIIfqaeTC51 

xoporneH: BOCIIpOI13BO,ll.HMOCTbIO .n.aHHbIX I1 IT03BOJI51eT ou,eHHBaTb l13MeHeHI151 

CBOHCTB KOMIT03HTHOH apMaTypbl B ycrrOBI151X .n.eHCTBIDI arpeCCHBHblX cpe.n.. 

y CTaHOBJieHo, qTo rrp11 B03,ll.eHCTBHH arpecCHBHOH merroqHOH cpe,ll.bl 11 

TeMrrepaTypbI 6orree 60 °C rrpoqHOCTb apMaTypHoro CTep)l(H51 CHH)l(aeTC51 . ABTOpOM 

pa3pa6oTaH COCTaB 3TIOKCH,ll.HOH MaTpHU:bI ,ll.J151 KOMTI0311THOH TIOJ111MepHOH apMaTypbI 

rryTeM BBO,ll.a OKCH,ll.a )J(eJie3a (Al203) 11 OTBep,ll.HTeJI51 TI3TIA 
(nonH3Tl1JieHIIOJIH3MHH), KOTOpbIH II03BOJII1JI yBeJIHqHTb TeMrrepaTypHyIO 

ycTotfq11BOCTb. 

Tpembfl 2JZaea nocB51meHa 3KcrrepHMeHTarrhHOMY Hccrre.n.oBaHHIO Hanp5DKeHHo­

.n.ecpopMHpoBaHHoro cocT051HH51 113r116aeMbIX 6arroK c pa3MepaMH norrepeqHoro 
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Cel.JeHJUI 12ox 140 MM, apMHpOBaHHbIX KOMIT03HTHOH CTeKJIOITJiaCTHKOBOH 

apMaTypo.H: H MeTaJIJIHl.JeCKOH apMaTypo.H: )J.HaMeTpOM 6 MM c pa3HbIMH ITpoueHTaMH 

apMHpoBaHH51. ABTOpOM BbI6paH MeTO)J. H ITOp51)J.OK HCITbITaHHH B COOTBeTCTBHH c 

rocT 8829-94. 
IlpOH3Be)J,eH aHaJIH3 ITp01IHOCTH 6eTOHa 6anoK Hepa3pyIIIaIOill,HMH MeTO)J.aMH 

KOHTpOJI51, H3 aHaJIH3a KOTOpbIX C)J.eJiaH BbIBO)J., 1.JTO ITp01IHOCTb 6eTOHa ITO rpaH51M 

6anoK pacITpe)J.eJieHa HepaBHOMepHO. Ilpe)J.JIO)KeHbl cpyHKl(HOHaJibHbie 3aBHCHMOCTH 

)J.JI51 OITHCaHH51 pacITpe)J,eJieHH51 ITp01IHOCTH H OITpe)J.eJieHH51 paCCT051HH51 Me)K)J.y 

Tpell(HHaMM. OITpe)J.eJieHbI pacl.JeTHbie paccT051HH51 Me)K)J.y Tpell(HHaMH 

3KCITepttMeHTaJibHbIX 6anoK. 

Pe3yJinTaTbI HCIThITaHH51 6anoK ITpttBe)J.eHbI B rpacpH1IeCKOM BH)J.e. IlocTpoeHbI 

3aBHCHMOCTH Me)K)J.y 113r116a10ll(HMH MOMeHTaMH, ITpor116aM11 H IIIHpHHOH 

pacKpbITH51 Tpell(HH. ABTopoM ITOJIY1IeHhI )J.aHHbie o xapaKTepe pa3pyIIIeHH51 6anoK B 

3aBHCHMOCTH OT ITpoueHTa apMHpoBaHH51. OITpe)J.eneHbI HaITp51)KeHH51 B KOMIT03HTHoi1 

apMaType B MOMeHT pa3pyIIIeHH51. B ITPHJIO)KeHHH )J.HCCepTal(HH HarJI51)J,HO ITOKa3aHbl 

3TaITbl Harpy)KeHH51 6anoK, co cxeMaMH ITOCJie)J.OBaTeJibHOrO o6pa30BaHH51 Tpell(HH, 

ocpopMJieHbl ITPOTOKOJibI HCITbITaHHH B Ta6JIH1IHOM BH)J,e. 0TMe1.JeHo, 1.JTO 

ITOJiyl.JeHHbie )J.aHHbie IT03BOJI51IOT peKOMeH)J.OBaTb KOMIT03HTHYIO apMaTypy )J.JI51 

apMIIpoBamu1 6eTOHHbIX KOHCTPYKU:HH, K KOTOpbIM He ITpe)J.b51BJI51IOTC51 )KeCTKIIe 

Tpe6oBaHH51 ITO ITporII6aM I1 Tpell(HHOCTOHKOCTM. 

ABTopoM ITpoBe)J.eHbI MCITbITamrn 6anoK, 3KCITOH11poBaHHhie B arpeccHBHOH 

cpe)J.e. B Ka1IeCTBe arpeccHBHOH cpe)J.hI B351T 25 % BO)J.HhIH pacTBop NaCl. 

Pe3yJibTaTaMH 3KCITep11MeHTaJibHbIX IICCJie)J.OBaHIIH ycTaHOBJieHo, 1ITO ITO)J. 

)J.eHCTBMeM arpeCCMBHOH cpe)J.bl rrp01IHOCTh I1 )KeCTKOCTh 6anoK yMeHbIIIaeTC51, 

H3MeH51eTC51 xapaKTep pa3pyIIIeHII51. OITpe)J.eJieHhI ocHOBHbie rroKa3aTeJIH 

XI1MI11.JeCK010 COITpOTMBJieHJrn u;eMeHTHOI'O 6eTOHa. Ilonyl.JeHHhie aBTOpOM 

pe3yJibTaThI HHTepeCHbl H ttayl.JHO o6ocHoBaHbI. 

Lf emeepma5l 2Jlaea ITOCB5111(eHa 1.JHCJieHHOMY MO)J,en11poBaHHIO pa60Tbl 

apMo6eTOHH010 H3rH6aeMoro 3JieMeHTa c yqeTOM HeJIHHeHHOH cpyHKl(HOHaJibHOH 

3aBHCI1MOCTH «CT - £». )J,JI51 OITHCaHH51 pa60TbI 6eTOHa ITPM C)KaTMM BbIIIOJIHeHa 

rpacpoaHaJIMTI11.JeCKa51 o6pa60TKa 3KCITepIIMeHTaJibHbIX )J.HarpaMM )J.ecpopMHpOBaHJrn 

u;eMeHTHOI'O 6eTOHa ITPH C)KaTHH, ITOJiyl.JeHHbIX B ycJIOBI151X CKOpOCTHOH 3aITHCI1 

3Ha1.JeHIIH ycIIJIMH 11 )J.ecpopMau;11if. ABTopoM BbIIIOJIHeH aHaJII13 aHan11T11qecK11x 

cpyHKIJ;HH )J,HarpaMM )J.ecpopMI1pOBaHI151 3aBHCHMOCTH HaITp51)KeHHH OT )J.ecpopMaQHH 

6eToHa ITPII C)KaTIIH. Pe3yJihTaTbI 1.JMCJieHHoro MO)J.en11poBaHII5I ITOKa3aJIM xopoIIIy10 

CXO,lJ.MMOCTb c pe3yJihTaTaMH, rronyqeHHbie ITPM 3KCITepHMeHTe. 

B nRmou 2JZaee pa3pa6oTaHhI MeTO.JJ.bI pacqeTa KOHCTPYKUHH 113 u;eMeHTHoro 

6eTOHa, apMHpOBaHHbIX KOMIT03HTHOH apMaTypoi1: ITPM COBMeCTHOM )J.eHCTBHH 

Harpy3KH H arpeCCHBHbIX cpe)J.. Ha OCHOBe MeTO)J.a ITpe,IJ.eJibHbIX COCT051HHH I1 

KHHeTH1.JeCKHX 3aKOHOB B3aMMO,IJ.eHCTBH51 Mace c<}:>opMyn11poBaHa pacqeTI-Ja51 MO,IJ.eJib 

IT03BOJI51IOI1(a51 ITporH03HpOBaTb ITpoeKTHbIH H OCTaT01IHbIH pecypc I13rII6aeMbIX 
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:rneMeHTOB rro rrpoqHoCTH HOpMaJibHbIX H HaKJIOHHbIX ceqeHHH. BhmOJIHeH aHaJIH3 

Ha,z::i;e)l(HOCTH apMo6eTOHHOro H3rH6aeMoro 3JieMeHTa, OCHOBaHHbIH Ha 

Bep05ITHOCTHbIX Mo,z::i;eJI5IX rrporH03HpoBamrn cpoKoB cJiy)l(6b1 KOHCTPYKU:HH. 

,[l,HccepTaU:HOHHaH: pa6oTa AJIHMOBa Mapa.Ta <l>aTHXOBHqa rrpe,z::i;cTaBmreT 

co6oH: 3aKoHqeHHYIO HayqHyIO pa6aTy, BblllOJIHeHHYIO Ha xoporneM HayqHoM 

ypoBHe. Pa6oTa HarrHcatta TeXHHqecKH rpaMOTHbIM 5!3bIKOM B ,z::i;oKa3aTeJihHOM CTHJie. 

Ilo Ka)l()J;OH rJiaBe HMeIOTC5I apryMeHTHpoBaHHbie BbIBO)J;hl, pa6oTa co,z::i;ep)l(HT 

)J;OCTaToqHoe KOJIHqeCTBO HCXO)J;HhIX ,z::i;aHHbIX, HJIJIIOCTpaU:HOHHOro H rpacpHqecKoro 

MaTepHaJia. ABTopecpepaT cooTBeTCTByeT co,z::i;ep)KaHHIO H CTPYKType ,z::i;HccepTau;HH. 

,ll,ocTOBepuocTb H HOBH3H3 H3Y'-IHblX IlOJIOJKeuuii, BblBOAOB H 

peKOMeHA31.J,HH, c<l>opMyJiupoBaHHblX B AHCCepTaU,HH 

HayqHbie rroJIO)l(eHirn, BbIBO)J;bI H peKOMett,z::i;au:HH, ccpopMyJIHposaHHbie B 

)J;HCCepTaIJ;HOHHOH pa6oTe, rrpe,z::i;cTaBJI5IIOTC5I )J;OCTOBepHbIMH. ,[l,ocTOBepHOCTb 

pe3yJihTaTOB HCCJie)J;OBaHirn llO,lJ;TBep)l()J;eHa COllOCTaBJieHHeM 3KCrrepHMeHTaJibHbIX 

,z::i;aHHbIX, rroJiyqeHHbIX aBTOpOM, c pe3yJihTaTaMI1 CTaTI1CTI1qecKOH o6pa6oTKII I1 IIX 

cpaBHeHIIH c o6ru;eH3BeCTHbIMI1 llOJIO)l(eHII5IMII II ,z::i;aHHbIMI1 IICCJie)J;OBaHHH, 

BhlllOJIHeHHbIX ,z::i;pyrIIMII yqeHHbIMII. 3KcrrepIIMeHTaJibHbie IICCJie)J;OBaHH5I 

rrpose,z::i;eHbI c IICllOJib30BaHIIeM COBpeMeHHoro llOBepeHHOro HayqHo-

IICCJie)J;OBaTeJibCKOro o6opy,z::i;oBaHII5I. I1ccJie,z::i;oBamrn rrpose,z::i;eHbI B COOTBeTCTBIIII c 

,z::i;ei1cTBYIOiu;I1MII HOpMaTHBHO-TeXHHqecKHMH ,z::i;oKyMeHTaMH P<l>. 

HayqHa5I HOBH3Ha 3aKJIIOqaeTC5I B c11e,z::i;yIOrn:eM: 

1. Ilpe.n:JIO)l(eHbl rrpOCTbie crroco6bI orrpe.n:eJieHH5I rrpoqHOCTH rrpH C)KaTIIII II 

paCT5I)l(eHHH, H MO)J;YJI5I yrrpyroCTH KOMll03IITHOH apMaTypbI, OCHOBaHHbie Ha 

rrpHMeHeHHH MeTo.n:a rrpo,z::i;OJibHOro H3rH6a. y CTaHOBJieHO, qTo rrpe,z::i;JimKeHHhIH 

MeTO)J; 06ecrreq11saeT xopornyIO BOCllpOI13BO.lJ:HMOCTb ,z::i;aHHbIX II o6neKTI1BHO 

ou;eHHBaeT rrpoqHOCTHbie xapaKTepHCTI1KII KOMll03HTa. 

2. IloJiyqeHbl .n:aHHbie KHHeTHKH cpH3IIKO-MexaHHqecKHX xapaKTepHCTI1K 

KOMll03HTHbIX CTeKJIOIIJiaCTHKOBbIX CTep)l(HeH, ycTaHOBJieHa 3aBI1CI1MOCTb 

rrpoqHOCTII H )l(eCTKOCTI1 KOMTI03IITHOH apMaTypbI OT TeMrrepaTypbI II )J;JIIITeJibHOCTII 

.n:ei1cTBI15I rn:e11oqttoi1: cpe.n:h1. 

3. Ha OCHOBe TeopeTHqecKHX H 3KCrrepYIMeHTaJibHbIX HCCJie.D:OBaHIIH rroJiyqeHbI 

HOBbie pe3yJibTaTbl ITO rrpoqHOCTH, )l(eCTKOCTYI, Tperu;HHOCTOHKOCTYI H IIIHpHHe 

pacKpbITH5I Tpern:YIH HOpMaJibHhIX H HaKJIOHHbIX ceqeHHH H3rI16aeMbIX 6aJIOK, 

apMHpoBaHHbIX KOMll03HTHOH CTeKJIOITJiaCTHKOBOH YI CTaJibHOH apMaTypoH:, B 

ycJIOBYI5IX CHJIOBoro Harpy)l(eHYI5I H .n:ei1CTBH5I arpeCCHBHbIX cpe,z::i;. y CTaHOBJieHO, qTo 

xapaKTep rrpou:eccoB .n:ecpopMHpOBaHH5I YI pa3pyrneHH5I 3JieMeHTOB c KOMIT03HTHOH 

CTeKJIOIIJiaCTHKOBOH apMaTypoH: COOTBeTCTByeT pa3BHTHIO aHaJIOrHqHbIX rrpou;eccoB 

rrpH Harpy)l(eHIIII 6aJIOK co CTaJibHOH apMaTypoH:. baJIKYI c KOMll03HTHOH 

CTeKJIOIIJiaCTHKOBOH apMaTypoH:, pa6oTaIOrn:He Ha H3rH6, HMeIOT IIOBbIIIIeHHYIO 

.n:ecpopMaTHBHOCTb. BhrnBJieHhI ,z::i;sa ocHOBHbIX s11.n:a pa3pyrneHH5I II3r116aeMhIX 6aJioK 
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c KOMIT0311THOH apMaTypoii: ITO HOpManhHhIM ceqeHl15IM B pe3yJioTaTe pa3pbIBa 

pa6oqeif paCT5IHYTOH apMaTypo1; ITO HaKJIOHHhIM ceqeHl15IM c pa3,z:i:po6JieH11eM 6eTOHa 

C)l(aToH 30HhI. B pe3ynoTaTe so3,z:i:eiicTBH5I so,z:i:Horo pacTsopa NaCl ITpo11cxo,z:i:11T 

CHH)l(eHHe ITPOl.JHOCTl1 6eTOHa 11 )l(eCTKOCTl1 113r116aeMoro 3JieMeHTa. I1p11 3TOM 

CBOHCTBa KOMIT0311THOH apMaTypoI ITO,z:J: ,z:i:eHCTBl1eM arpeCCl1BHOH cpe,z:i:bI He 

113MeH5IIOTC5l. 

4. ITonyqeHhI ,z:i:aHHhie o xapaKTepe pa3B11Tl15I Tpern,11H ITp11 pa3HhIX 3HaqeHl15IX 

K03cpc)rnu:11eHTa apM11poBaHl15I µ (0, 12 11 0,49) apMo6eTOHHhIX 113r116aeMhIX 

3JieMeHTOB c KOMIT0311THOH CTeKJIOITJiaCTl1KOBOH apMaTypoH. I1p11 Harpy)l(eHl111 

o6pa3U:OB KpaTKOBpeMeHHOH Harpy3KOH B 1nr116aeMhIX 3JieMeHTax ITepBhIMH 

o6pa3yIOTC5I Tpern,11Hhl B 30He MaKCl1MaJ1hHhIX MOMeHTOB. c poCTOM Harpy3KI1 ITPH 

Hl13Kl1X Ko3cpqmu:11eHTax apM11poBaH115I (0, 12) pa3pyrnett11e ITpo11cxo,z:i:11T ITO 

ceqemrnM, HOpManhHhIM K ITpO,ll:OJibHOH OCH, ITPl1 yseJittl.JeHl111 npou;eHTa 

apM11poBaH115I ,z:i:o ypoBH5I 0,49 pa3pyrnett11e 6anoK ITpo11cxo,z:i:11T no HaKJIOHHhIM 

Tpern,11HaM B ITp11onopHOH 30He. 

5. ITonyqeHbI 3Kcnep11MeHTaJ1hHbie ,z:i:11arpaMMbI ,z:i:ecpopM11posaH115I u;eMeHTHhIX 

6eTOHOB np11 C)l(aTl111 co CKOpOCTbIO Harpy)KeHl15I -8 = 0,5 MM/MI1H 11 qacTOTe 

3an11c11 ,z:i:aHHhIX a, E 0, 1 c, KOTOpbie IT03BOJI5IIOT KOHCTaT11poBaTh, qTo ,z:i:erpa,z:i:au:115.1 

cTpyKTYPbI 6eTOHa Haq11HaeTC5I c MOMeHTa ITp11JIO)l<eH115I Harpy3Kl1 11 yc11n11saeTc5l 

ITPl1 ,z:i:eHCTBl111 arpeCCl1BHhIX cpe,z:i:. 3TO ,z:i:aeT B03MO)l(HOCTh o60CHOBaTh 

CTan1cT11qecKyIO ITp11po,z:i:y pa3pyrneH115I 11 ITpe,z:i:cTaBttTh ero B s11,z:i:e ,z:i:11cKpeTHO­

HenpephIBHoro ITpou:ecca. 

6. y CTaHOBJieHO, qTo aHaJI11T11qecKyIO 3aBl1Cl1MOCTh Hanp5I)l(eHl1H OT 

,z:i:ecpopMau:11:H: u:eMeHTHhIX 6eTOHOB np11 C)l(aT1111 MO)l(HO ITpe,z:i:cTaBl1Th 

ITOJil1HOMl1aJihHOH cpyHKU:11eH TpeThero ITOp5I,z:i:Ka, 11CnOJib3Y5I ,z:J:JI5I OITpe,z:i:eneHI15I 

aITITpOKCl1Ml1PYIOIII,11X K03cpcp11u:11eHTOB MeTO,z:J: HOpM11pyeMbIX nOKa3aTeneii, qTo ,z:i:aeT 

B03MO)l(HOCTb ITO ,z:i:aHHbIM 113MeHeH115I 3Hat.JeH11H csoiicTB 6eTOHa (Eb, Rb) nonyt.JaTh 

3aBl1Cl1MOCTh (J - E ,z:J:JI5I JII06oro MOMeHTa BpeMeHM B 3a,z:i:aHHOM cet.JeHl111 113,z:J:eJil15I. 

7. y CTaHOBJieHo, l.JTO MO,z:J:eJil1 ,z:i:erpa,z:i:au:1111 a,z:i:eKBaTHO OTpa)l(aIOT oco6eHHOCTl1 

COBMeCTHOH pa60TbI u:eMeHTHhIX 6eTOHOB 11 KOMIT0311THOH apMaTypbI B ycJIOBl15IX 

,z:i:eHCTBl15l arpeCCl1BHhIX cpe,z:i: 11 ,z:i:aIOT B03MO)l(HOCTh ou:eH11BaTh OCTaToqHhIH pecypc 

113r116aeMhIX 3JieMeHTOB no npoqHOCTl1 HOpManhHbIX 11 HaKJIOHHhIX ceqeHl1M. 

8. OITpe,z:i:eneHhI ocHOBHhie noKa3aTen11 x11M11qecKoro coITpoT11sneH115I 

u:eMeHTHoro 6eTOHa: rny611HHhIH ITOKa3aTeJih a; ITpe,z:i:eJJbHa5I cop6u:110HHa5I eMKOCTh 

Wm; K03cpcp11u:11eHT x11M11qecKoro coITpOTl1BJJeH115I kx.c.; xapaKTep11cT11Ka 

nonypacna,z:i:a t0,5 ; K03cpcp11u:11eHT ,z:i:11cpcpy31111 D. 

CTeneuh o6ocuoBauuocTu uayqnhIX noJio~euuii, BhIBO)J.OB u 

peKOMeH)J,3QUU 

HayqHhie ITOJIO)l(eH115I, BhIBO,z:J:bI 11 peK0Mett,z:i:au:1111, ccpopMyn11posaHHb1e B 

,z:i:11ccepTau:110HHOH pa6oTe, o6ocHOBaHhI, y6e,z:i:11TeJibHO no,z:i:TBep)l(,z:i:eHbI 
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3KCnep11MeHTaJlbHblMl1 11CCJie,1],0BaHl1HMl1, pac"4.eTHbIM11 ,ll,aHHbIMl1 11 He npOTl1BOpeqaT 

113BeCTHblM 3aKOHaM 11 Teop11HM npoqHOCTl1 113r116aeMblX 3JieMeHTOB. 

K pe3yJibTaTaM, 11Me10ru;11M 6oJibIIIYIO TeopeT11qecKy10 3Haq11MOCTb, MO)l(HO 

OTHeCTl1 pa3pa6oTKY M0,1],en11 pac"l!eTa npoqHOCTl1 HOpMaJibHbIX 11 HaKJIOHHbIX 

ceqeHl1H, .n:ecpopMaTl1BHOCTl1 apMo6eTOHHblX 113r116aeMbIX 3JieMeHTOB, pa6oTaIOJJJ;l1X 

B ycnoB11Hx .n:ei1:cTBHH arpecc11BHbIX cpe.n:. ITpe.n:no)l(eHHbie MO,ll,en11 .n:erpa.n:au1111 .n:aIOT 

B03MO)l(HOCTb ouemrnaTb 3KCnnyaTaU110HHbIH pecypc apMo6eTOHHbIX l13r116aeMbIX 

3JieMeHTOB. 

3aMe'laHHH no )J.HCcepTaU,HOHHOH pa6oTe 

Do .n:11ccepTau110HHOH pa6oTe 11MeIOTCH 3aMeqaHHH: 

1. Bo BTopoi1: rnaBe .n:11ccepTau1111 np11Be)l,eHbI pe3ynhTaThI 11cnh1TaH11i1: no 

onpe.n:eneHHIO npO"l!HOCTH np11 paCTH)l(eHHH 11 MO,ll,YJIH ynpyrocn1 KOMn03HTHOH 

apMaTypbI. B Ka"lleCTBe peK0MeH.n:au11i1: ,ll,JIH .n:anbHettIIIHX 11ccne.n:oBaH11i1: xoqeTCjl 

OTMeTHTb Heo6XO,ll,l1MOCTb npoBe)l,eHHH HCnbITaHHH no l13y"4.eHHIO cuenneHHH 

KOMn03HTHOH apMaTypbI c 6eTOHOM. 

2. ABTOpOM onpe.n:eneHbl HanpH)l(eHHH B apMaTypHOM CTep)l(He B MOMeHT 

pa3pyIIIeHmI 3KCnepHMeHTaJlbHbIX 6anoK, 3HaqeHI1jl KOTOpbIX MeHbIIIe HOpMaTHBHbIX 

B )],Ba pa3a, qTo HHKaK He o6oHCHHeTCH. )KenaTeJibHO 6bIJIO 6bI ,1],aTb o6ocHOBaHHe 

,ll,aHHOMY HBJieHmo. 

3. Pe3ynhTaTbI 11cnb1TaH11i1: 113r116aeMbIX 6aJioK, npe.n:cTaBneHHbie Ha rpacp11Kax 

3.10-3.13 CBH,ll,eTenhCTBYIOT, "4.TO npoqHoCTb 6anoK, cep11i1: C-1, C-2, C-3, 

apMHpOBaHHbIX KOMn03HTHOH apMaTypoli, BbIIIIe aHaJIOrH"l!HbIX 6aJIOK co CTaJlbHOH 

apMaTypoi1: (M-1, M-2, M-3). 0.n:HaKo ,nnH 6aJioK c noTiepe"l!HOH apMaTypoi1: (C-4, 

M-4), 113r116aeMbie 3neMeHTbI co cTanbHOH apMaTypoli HMeIOT 6onbIIIYIO Hecyru:yro 

CTIOC06HOCTb. Heo6xo,nHMO TIOHCHHTb c qeM 3TO CBH3aHO. 

4. l13BeCTHO, qTo TIO)], ,ll,eHCTBHeM arpecCHBHOH cpe,ll,bl TipOHCXO,ll,HT l13MeHeHHe 

,n11arpaMMbI .necpopMHpOBaHHH ueMeHTHOro 6eTOHa. B pa6oTe paccMaTpHBaIOTCH 

aHaJil1Tl1qecKHe <l>YHKUHH 3aBHCI1MOCTl1 HaTipjl)l(eHl1H OT .n:ecpopMaUHH ueMeHTHOro 

6eTOHa, KOTOpbie Tipe.n:naraeTCH npHMeHHTb npH pac"l!eTe apMo6eTOHHbIX 

KOHCTPYKUHH. Bo3HHKaeT BOTipoc. Mo)l(HO n11 TIPHMeHHTb 3TH cpyHKUHH ,ll,JIH pacqeTa 

3KcnnyaTaUHOHHoro pecypca KOHCTPYKUHH, 11 KaK TIPH 3TOM 6y,neT yq11TbIBaTbCH 

)l,eHCTBHe arpeCCl1BHOH cpe,ll,bl Ha 6eTOH? 

YKa3aHHbie 3aMeqaHHH HHKOHM o6pa30M He CHH)KaIOT HayqHyIO l1 

npaKTHqecKyIO 3HaqHMOCTb pa6oTbI. 

3aKJIIO'leHHe 0 COOTBeTCTBHH )J.HCCepTaU,HH, ycTaHOBJieHHhIM 

«IIOJIO:tKeuueM o nopSI,l1,Ke npucy:tK)J.eHHH yqeuhlx cTeneueii •• • » 
,[I:11ccepTau.110HHaH pa6oTa AJI11M0Ba MapaTa <l>aTHXOBH"l!a HBJIHeTCjl 

caMOCTOHTeJibHO BbITIOJIHeHHOH Hay"4.HO-KBan11cp11Kau110HHOH pa60TOH Ha 

aKTYaJihHYIO TeMy' COOTBeTCTByeT KpHTepHHM, H3JIO)l(eHHbIM B TI. 9 «ITonmKeHHH 0 
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rrpHCY:>K.ZJ:eHHH y11eHbIX CTerreHett», B 1IaCTH Tpe6oBaHHH K pa6oTaM, 

rrpe.n:cTaBJJeHHbIM Ha COHCKaHHe ylfeHOH CTeIIeHH KaH.ZJ:H.ZJ:aTa TeXHH1IeCKHX HayK. 

,ZJ;HccepTau.m1 co.n:ep:>KHT Hayl.JHYIO HOBH3HY H rrpaKTHl.JeCKYIO u.eHHOCTb, H B Hett Ha 

OCHOBe BbIIIOJJHeHHbIX pa6oT aBTOpOM Hccrre,z::i:oBaHHH pa3pa6oTaHbl HOBbie Hay1IHO 

o6oCHOBaHHbie MO,z::i:errH pac11eTa rrp01IHOCTH HOpMaJJhHbIX H HaKJIOHHbIX ce-Y:eHHH 

I13rH6aeMbIX 3J1eMeHTOB H3 u.eMeHTHOro 6eTOHa, apMHpOBaHHbIX KOMII03HTHOH 

apMaTypoif, pa6oTaIOITI:HX B ycrrOBH51X .n:ettCTBH51 arpeCCHBHbIX cpe.n:, KOTOpbie ,z::i:aIOT 

B03MO:>KHOCTb ou.eHHBaTb OCTaTOl.JHbIH pecypc H3rH6aeMbIX 3J1eMeHTOB, 1ITO HMeeT 

cyrn:ecTBeHHOe 3HaqeHHe .ZJ:J151 pa3BHTH51 MeTO.ZJ:OB ou.eHKH Ha,z::i:e)KHOCTH, 

rrporH03HpOBaHH51 .n:orrroBel.JHOCTH CTpOI1TeJlbHbIX KOHCTPYKU.HH H BHOCHT 

orrpe.n:erreHHbIH BKrra.n: B pa3BHTHe CTpOHTeJJbHOH OTpacrrH CTpaHbI. 

,ZJ;HccepTaU.H51 H aBTopecpepaT BbIIIOJJHeHbl Ha Tpe6yeMOM Hay1IHO-

MeTO.ZJ:HqecKOM ypoBHe, cooTBeTCTByeT Tpe6oBaHH51M BAK P<I>. 

C11HTaIO, 1ITO ,z::i:HccepTaU.H51 Ha TeMy «I1ccrre.n:oBaHHe COBMeCTHOH pa6oTbI 

u.eMeHTHbIX 6eTOHOB H KOMII03HTHOH apMaTypol B H3rH6aeMbIX 3J1eMeHTax, 

pa60TaIOITI:HX B ycrrOBHH .n:eifCTBH51 arpeCCHBHbIX cpe.n:» OTBeqaeT Tpe6oBaHH51M II. 10, 
II. 11, II. 13 H II. 14 «Ilorro:>KeHH51 0 rrpHCY:>K.ZJ:eHHH ylfeHbIX CTeIIeHeif», 

yTBep:>K,z::i:eHHoro rrocTaHoBrreHHeM rrpaBHTerrocTBa P<I> OT 24.09.2013 r. N2 842 (pe.n:. 

OT 11.09 .2021) .ZJ:J151 .ZJ:HCcepTaU.HH, rrpe,z::i:cTaBJJeHHbIX Ha COHCKaHHe ylfeHOH CTerreHH 

KaH,z::i:H,z::i:aTa TeXHHlfeCKHX HayK, a ee asTop ArrHMOB MapaT <I>aTHXOBH1I 3acrry)KHBaeT 

rrpHCY:>K.ZJ:eHH51 ylfeHOH CTerreHH KaH.ZJ:H.ZJ:aTa TeXHH1IeCKHX HayK ITO HayqHoH 

cIIeU.HaJJhHOCTH 2.1.1. CTpOHTerrhHhie KOHCTPYKU.HH, 3.ZJ:aHH51 H coopy)KeHH51 

(TeXHH1IeCKHe HayKH). 

O<t>uu.uaJihHhIH onnoHeHT: 

qrreH-KoppecrroH,z::i:eHT PAACH, .ZJ:OKTop 

TeXHH1IeCKHX HayK ITO crreu.HarrhHOCTH 

05.23.01 - «CTpoHTerrhHbie KOHCTPYKU.HH, 

3.ZJ:aHH51 H coopy:>KeHH51», rrpocpeccop, 

rrpocpeccop Kacpe.n:poI «)l{HrrHrn:Ho­

KOMMyHarrhHoro KoMrrrreKca» HHY MrCY 

~_/AU(~ 
PttMIIIHH BJia)J.HMHp Hsauosuq 

03 MapTa 2022 r. 

<De.nepanhttoe rocy .napcTBettttoe foo,n)I<eTttoe o6pa3oBaTeJibttoe yqpe)I<,ne1-rne BbIClllero 
o6pa3oBam:rn «Ha11:i1ottarrbttbIH 11ccrre,nOBaTerrbcI<tti1 MocI<OBCKHtt rocy.napcrnettttbitt 
CTpmnenbHbitt yttttBepc11TeT» (HHY Mf CY 

~ 
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