
OT3hIB O<l>Hil,HAJihHOro OIIIIOHEHTA 

Ha .IJJ1ccepTau:i1IO Am1M0Ba MapaTa <l>aTHXOBR4a Ha TeMy: «l1ccJJeJJ:osam1e 

COBMeCTHOH pa60Tbl LJ,eMeHTHbIX 6eTOHOB YI KOMn03YITHOH apMaTypbl B 

113r116aeMbIX :rneMeHTax, pa6oTaIOlll,HX B ycJIOBHH )l,eikTBl151 arpeCCl1BHhJX 

cpeJJ:», ITpeJJ:CTaBJJeHHYIO Ha COl1CKaH11e yqeHOH CTeITeH11 KaHJJ:YIJJ:aTa 

TexH11Y.ecK11x HayK rro Harrnoi1 crreLJ,11aJJhHOCT11 2.1.1. CTpo11TeJJbHbre 

KOHCTPYKLJ,1111, 3JJ:aHH5! 11 coopy)l(eHH51 ( TexH11qecK11e HayK11) 

1. AKTyaJibHOCTb TeMbl JJ.HccepTau.nouuoro nccJie)J,osaunsi 

I1p11 ITpoeKT11poBaH1111 )l(eJJe3o6eTOHHhIX KOHCTPYKLJ,Hi1 Ha1160JJee yacTo 

BCTpeLiaIOlll,ett OIIIJ16Koi1 51BJJ51eTC5! HeITpaBHJlhHO ITOJJ:06paHHbie MapKI1 6eTOHa (no 

BO)J,OHenpoHHLJ,aeMOCTl1, ITO MOp030CTOHKOCTI1 11 T. JJ:.) ITO OTHOWeHl1IO K cpe)J,e, B 

KOTopoi1 oHa 6yJJ:eT 3KCrrJJyaT11poBaThC5I. MttoroLI11c11eHHh1e JJ:aHHbie no 

o6cJJe)l,OBaHHIO COCT051H115! )l(eJJe3o6eTOHHhIX KOHCTPYKLJ,11H TIOKa3bJBaIOT, YTO nOJJ: 

JJ:eHCTBHeM pa3JJl1LfHhIX arpeCCHBHhIX cpaKTOpOB npoYHOCTh YI )l(eCTKOCTh B 

npoLI,ecce 3KCITJJyaTaLJ,Hl1 CHJ1)1(afOTC51. I1p11MeH5!5I HOpMaTl1BHbie MeTOJJ:bl paCLleTa, 

Mb! He MO)l(eM rrporHo311poBaTh JJ:OJJroBeLIHOCTh KOHCTPYKLJ,1111 11 3)l,aH115I s LJ,eJJoM. 

I1p11 3TOM aKTyaJJbHOH CTaHOBHTC51 npo6JJeMa pa3pa60TK11 MeTOJJ:OB pacYeTa YI 

nporHo311poBaH115I pecypca KOHCTPYKLJ,11i1 113 ·LJ,eMeHTHhIX 6eTOHOB rrp11 cosMeCTHOM 

JJ:eHCTBYIYI Harpy3Kl1 11 arpeCCl1BHhIX cpeJJ:. 

B TO )Ke speM51 noBhIWeH11e 3cpcpeKTI1BHOCTH l1CITOJJh30BaHl15! )l(eJJe3o6eTOHHhJX 

KOHCTPYKLJ,11i1 s 3aJJ:aHHhIX ycJJos1151x JKcrrJJyaTaLJ,1111 HeB03MO)l<HO 6e3 

cosepweHCTBOBaHl151 npoeKTHbIX peweHHH, 06ecrreq11Baf0lll,l1e HX HaJJ:e)l(HOCTh, 

JJ:OJffOBeYHOCTb 11 3KOHOMl1YHOCTh. 0)l,Hl1M 113 TaKl1X HaITpasJJeHl1M np11 IlOBbJWeHY!YI 

3cpcpeKTYIBHOCTH KOHCTPYKLJ,1111 51BJJ5IeTC5! l1CI10Jlb30BaH11e KOMI103l1THbIX 

MaTep11aJJOB, KOTOpbie o6JJa)l,aIOT p5!.ll,OM npe11MyIL1,eCTB: Hesocnp1111M411BOCTb K 

arpeCCHBHOH cpeJJ:e, BhICOKa51 rrpOYHOCTh np11 paCT5!)1(eHI-m, Hl13Kl1H sec, MaJJa5! 

TerrJJorrpOBO)J,HOCTb 11 T. )],. 

1Ul3EHCKM~ roCYj:\APCT9EH~ 
YKl&Bif>Cl4T ET '· irv ,, ... ~-: rY r'"4 

M ClPC~OO ~ 

<fjJ·Ni w;--_:_ _ ---~ .. ~1 ~ 
- ·· ···- - _., .,.._ 



I1ccneJJ,0Bamu1, rrpeJJ,cTaBJieHHbie B JJ,11ccepTau,1111 An11M0Ba MapaTa 

<l>aTl1XOBWia, HanpaBJieHhI Ha peweH11e 3Tl1X rrpo6JieM VI VIMeIOT TeopeTWleCKOe YI 

rrpaKTW-IeCKOe 3Hal.JeH11e. 

2. HosuJHa u .11.ocTosepHoCTb Har1Hb1x noJimKeHuit, Bhrno.11.os u 

peKoMeH.11.au.uit, c<j>opMyJiuposaHHbIX B .11.uccepTau.un 

HoBHJHa .11.uccepTau.uoHHOH pa6oThI 3aKJIIOlfaeTC51 B pa3pa60TKe MOJJ,eneii 

JJ,erpaJJ,au,vrvr VI3rvr6aeMbIX 3JieMeHTOB Vl3 u,eMeHTHOro 6eTOHa, apMHpOBaHHblX 

KOMIT0311THOH apMaTypoH:, TI03BOJl51IOW:He rrporH03l1pOBaTb 113MeHemrn Hecyw:eii 

crroco6HOCTl1, npon160B B ycJIOBl151X JJ,eHCTBJ1.51 arpeCCJ1.BHhIX cpeJJ,. 

OnpeJJ,eJieHhI OCHOBHhie ITOKa3aTeJil1 Xl1MJ1.lfeCKOrO corrpoTYIBJieHH5:1 

u,eMeHTHOro 6eTOHa: rny611.HHbIH ITOKa3aTeJib a; npeJJ,eJibH351 cop6u,YIOHHa5:1 eMKOCTb 

Wm; K03cpqmu,11eHT Xl1MJ1.lfeCKOf0 conpOTJ1.BJieHJ1.51 kx.c.; xapaKTepYICTHKa 

nonypacnaJJ,a t0,5 ; K03cpcpm~11.eHT JJ,11.cpcpy311.11. D. 

TioJiylfeHbI JJ,aHHhie Kl1HeTJ1.Kl1 cpI1311KO-MexaHl1lfeCKl1X xapaKTepY1CTl1K 

KOMIT0311.THbIX CTeKJIOITJiaCTl1KOBbIX CTep)J(HeH, ycTaHOBJieHa 3aBVICl1MOCTh 

npo4HOCTl1 11. )KeCTKOCTl1 KOMIT0311THOH apMaTyphI OT TeMnepaTypbl YI 

)J,Jil1TeJibHOCTl1 JJ,ei1cTBJ1.51 w:eJI04HOH cpeJJ,hI. 

AsTopoM npeJJ,JIO)KeHbI npocTbie cnoco6b1 onpeJJ,eJieHYl51 rrpo4HOCTYI npYI 

paCT51)KeHJ1.11 11 MOJJ.YJI51 ynpyroCTl1 KOMIT0311.THOH apMaTypbI, OCHOBaHHble Ha 

np11MeHett11.11 MeToJJ,a npoJJ,OJibttoro 11.3r116a. 

TioJiylfeHbl HOBhie pe3yJihTaThI no npoYHOCTH, )KeCTKOCTH, Tpew:11HOCTOHKOCTl1 

YI w11p11He pacKphITYl51 Tpew:11H HOpMaJibHbIX 11 HaKJIOHHblX Ce4eHl1H Yl 3rY16aeMblX 

6aJIOK, apM11.poBaHHhIX KOMIT0311.THOH CTeKJIOITJiaCTJ1.KOBOH 11. CTaJibHOH apMaTypoii , 

B ycJIOBJ1.51X Cl1JIOBOro Harpy)KeHl151 11 JJ,eHCTBl151 arpeCCYIBHblX cpeJJ,. 

3Kcrrep11.MeHTaJihHbie 11.ccneJJ,0BaH11.5I noKa3aJIH, 1-ITO xapaKTep rrpou,eccos 

JJ,ecpopM11posamrn 11 pa3pyweHl151 113r116aeMbIX 3JieMeHTOB c KOMIT03YITHOH 

apMaTypoH: COOTBeTCTByeT pa3BJ1.Tl1l0 aHaJIOfl1lfHblX npou,eccoB rrp11 Harpy)KeHYIYI 

6aJIOK co CTaJibHOH apMaTypoH:, TaK)Ke 6aJIKl1 c KOMIT0311THOH apMaTypoti YIMeIOT 

ITOBbIUJeHHYIO ,1],ecpopMaTHBHOCTb. ITpocJie)KJ1BaIOTC51 )],Ba OCHOBHbIX BH,l],a 
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pa3pyweHl151 113r116aeMbJX 6anoK c KOMI10311THOH apMaTypoi1 - no HOpMaJlbHblM 

ceLJeHl151M B pe3yJibTaTe pa3pbIBa pa6oLJeH paCT51HYTOH apMaTypbI 11 no HaKJlOHHbIM 

ceqeH1151M c pa3.n.po6neH11eM 6eToHa C)KaToii 30HhI. ITonyLJeHhI .n.aHHhie o xapaKTepe 

pa3Bl1Tl151 Tpern:11H np11 pa3HbIX 3HaLJeHl151X K03cpc}mu:11eHTa apM11poBaHl15I µ (0 , 12 11 

0,49) apMo6eTOHHbIX 113r116aeMbIX 3Jie)'v1eHTOB c KOMn0311THOH CTeKnonnacn1KOBOH 

apMaTypott. Dp11 Harpy)KeHl111 o6pa3U:OB KpaTKOBpeMeHHOH Harpy3KOH B 

113r116aeMhlX :rneMeHTax nepBbIMl1 o6pa3yI-OTC51 Tpern:11Hbl B 30He MaKCl1MaJlbHbIX 

MOMeHTOB. c pOCTOM Harpy3Kl1 np11 Hl13Kl1X K03cpcp11u:11eHTax apM11poBaHl15I (0, 12) 

pa3pyweH11e rrpOI1CXO,ll.l1T no ceLJeHl151M, HOpMaJibHbIM K rrpO,ll.OJlbHOH OCH , npH 

yBeJI11LieH1111 npou:eHTa apM11poBaHH5I no ypoBH51 0,49 pa3pyweHHe 6anoK 

rrp011CXO,ll.l1T no HaKJIOHHbIM Tpern:11HaM B rrp11orropHOH 30He. 

y CTaHOBJieHo, lfTO pa3pa6oTaHHbie MO,ll.eJII1 .n.erpa.n.au:1111 a.n.eKBaTHO OTpa)KafOT 

oco6eHHOCTl1 COBMeCTHOH pa60TbI u:eMeHTHblX 6eTOHOB l1 KOMI10311THOH apMaTypbl 

B ycnoBH51X .n.ettCTBH51 arpeCCl1BHb!X cpe.u 11 .n.aI-OT B03M0)KH0CTb OU,eHHBaTb 

OCTaTOLJHblH pecypc 113r116aeMbIX ::rneMeHTOB ITO rrpOLIHOCTl1 HOpMaJibHb!X H 

HaKJlOHHbIX ceLJeHl1H. 

,11,ocToBepuocTb nonyLJeHHbIX pe3ynbTaToB o6ecrreLJeHa 11cnonb30BaHHeM 

aTTeCTOBaHHOro o6opy.n.oBaHl151, HOpMaTl1BHbIX MeTO,ll.OB 11cnbITaHHH, ,ll.OCTaTOLJHb!M 

o6beMOM rrpoBe,ll.eHHbIX l1CCJle,ll.OBaHI1H, a TaK)Ke CTaTl1CTl1LJeCKOH o6pa60TKOH 

nonyLJeHHbIX 3KCrrep11MeHTaJibHbIX naHHbIX. ,ll,oCTOBepHOCTb c.n.enaHHbIX BbIBO)lOB H 

peKOMeHnau:11i1 IIO)l,TBep)K,UeHa: l1CI1hITaHI151Ml1 113r116aeMbIX 3JleMeHTOB !13 

U,eMeHTHOro 6eTOHa, apMI1pOBaHHbIX KOMII0311THOH apMaTypoii, B ycJIOBH51X 

cHnoBoro Harpy)KeH115I 11 neiicTBl151 arpecc11BHhIX cpen; 11ccnenosaHH5IMH 

npoLIHOCTHbIX 11 necpopMaTHBHbIX CBOHCTB KOMI103I1THOH apMaTypbl 11 U,eMeHTHOrO 

6eTOHa; BbII10JIHem1eM LJI1CJieHHOro MO,UeJrnposaHI151 pa60TbI apMo6eTOHHOro 

113r116aeMoro 3JieMeHTa c yLJeTOM cpI13I1LJeCKOH l1 reoMeTpI1LJeCKOH HeJI11Hei1HOCTH 

MaTep11ana. ¥horl1 BbIITOJIHeHHOfO l1CCJie,UOBaHI151, rrpencTaBJieHHbie B 3aKJII-OLJeHHI1 

n11ccepTau:1111, OTpa)KaI-OT OCHOBHOe conep)KaHI1e 11 pe3yJibTaTbI 3KCrrep11MeHTaJibHO

TeopeT11LJeCKI1X l1CCJie,UOBaH11i1" l1 pacKpbIBaI-OT ITOJIHOTY perueHI151 ITOCTaBJieHHblX B 

pa6oTe 3a,UaLJ . 
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3. CTeneHh o6ocHoBaHHOCTU Hayt-1Hh1x noJJoJKeHuif, BhlBOll.OB u 

peK0MeH11.au.uif, c<l>opMyJJupoBaHHhlX B 11.uccepTau,uu 

l13JIQ)KeHHbie aBTOpOM HayLIHbie ITOJIO)J(eHIUJ:, BbIBO,LI,bI l1 pa3pa6oTaHHbie 

peKOMeH,LJ,aU:l1l1 no pacLJeTy MO,LJ,eJil1, TI03BOJI51IOW:ei1 rrporH03I1pOBaTb rrpoeKTHbIH l1 

OCTaTOl.JHbIM pecypc l13fYI6aeMbIX :rneMeHTOB, 6a311py10TC5l Ha o6w:errpl13HaHHbIX 

TeopeT11LJecK11x npe,LJ,rrocbIJIKax, r11n0Te3ax H ,LI,orryw:eH115lx. 11crronh3yeMbJe s 

,Ll,l1CCepTaU:Hl1 IlOJIO)J(eHH51 l1 pacqeTbl OCHOBbIBaIOTC51 Ha 1I3BeCTHbIX OTeY.eCTBeHHblX 

l1 3apy6e)J(HbIX HCCJie,LI,OBamrnx, HOpMaTl1BHO-TeXHHLJeCKl1X ,LJ,OKyMeHTaX l1 

ITO,Ll,KpenJieHbl pe3yJihTaTaMH BbIIlOJIHeHHbIX 3KCnep11MeHTaJibHblX HCCJie,LJ,OBaHHH. 

HayLJHhie rroJIO)J(eHH51, BbIBO,LI,bl H peK0MeH,LJ,au:1-rn 11 3aKJIIOYemrn, 

rrpe,LJ,CTaBJieHHbie B ,LI,HCCepTaU:YIH, o6ocHOBaHbI. 

4. Ou,eHKa u aHaJJu3 co11.ep1KaHuH 11.uccepTau,uu 

Ha OT3bIB rrpe,LI,cTaBneHbI aBTopecpepaT 11 ,LJ,11ccepTau:110HHa5l pa6oTa, KOTopa51 

BKJIIOLJaeT B ce651 BBe,LJ,eHYie, Il51Tb rnaB, 3aKJIIOl..JeHYie, CIIYICOK Jll1TepaTypbl 113 ] 43 

Ha11MeH0BaHHH l1 Il51Tb rrp1IJIO)J(eHl1H. ,1J,11ccepTau:1151 l13JIO)J(eHa Ha 217 CTpam1u:ax 

MaWl1HOITl1CHOf0 TeKCTa, CO,LJ,ep)J(YIT 70 p11cy:H:KOB l1 25 Ta6n11u:. 

Bo eeeoeHUU o6ocHOBbIBaeTC51 aKTyaJibHOCTb, HOB1I3Ha l1 rrpaKTl1YeCK351 

3Halll1MOCTb TeMbl ,Ll,YICCepTaU:HH, cpopMyn11py10TC5l u.enb l1 3a,LJ,al..Jl1 HCCJie,LI,OBamrn. 

B nepeoi'l 2JZaee aBTopoM BbIIIOJIHeH aHaJIHTHl!eCKHH o63op 11ccne,LJ,osaH1-1i1 

COBMeCTHOM pa60Tbl u.eMeHTHbIX 6eTOHOB 11 KOMI1031ITHOM apMaTypbl, 

pacCMOTpeHbI Bl1,LI,bl KOMIT03l1THOH apMaTypbI, crroco6bI ee I13fOTOBJieHl151 , cpI13l1KO

MexaHl1YeCKHe xapaKTepHCTHKH apMaTypHbIX CTep)J(HeH, HX OCHOBHbJe 

,Ll,OCTOHHCTBa 1I He,LJ,OCTaTKYI, rrpoaHaJil131IpOBaH OilbIT yc11JieHYI5l 6eTOHHbIX l1 

)J(eJie3o6eTOHHbIX KOHCTpyKU:YIH 3IlOKCl1,Ll,HblMl1 ITOJIHMepHbIMH apM11pyIOW.l1Ml1 

IlOKpbITI151Ml1, pacCMOTpeHbI MeTO,Ll,bl pact.JeTa 1I ou.eHKH ,LJ,OJifOBeYHOCTH 

)J(eJie3o6eTOHHbIX KOHCTPYKU:HH, pa60TaIOw:11x B yc11osm1x ,LI,eHCTBl151 arpeccHBHbIX 

cpe,LJ,. 

B pe3y11bTaTe BbIIIOJIHeHHoro aHa111-13a ccpopMy1111posaHbI u:enb 1-1 3a,LJ,aLJH 

Hayl.JHblX 11CCJie,D,OBaHl1M. 
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Bmopafl 2JZaea noCB5Imetta 11ccJJe,ll.OBaHI15IM npoLIHOCTHbIX 11 .n.ecpopM aT11BHbI X 

xapaKTep11CTl1K KOMn03I1THOH CTeKJ10nJ1aCTl1KOBOH apMaTyphl , np 11 s e.n.eHbl 

pe3ynhTaThI 11cnh1Tatt11H: no onpe.n.enemuo npe.n.ena npoLIHOCTI1 np11 pacT5ITu:e H1111 

HOpMaTI1BHbIM MeTO,ll.OM . Ilpe.n.noTu:eHO npe.n.en npo'-IHOCTl1 npI1 pacTmKe HJ.H1 11 

MO.LlYJlb ynpyroCTI1 KOMn03I1THOH apMaTypbl onpe)l.eJ15ITb cnoco6oM, OCHOBa HHOM 

Ha np11MeHeH1111 MeTO,ll.a npO,ll.OJlbHOro I13r116a. IlpO'-IHOCTHbie noKa3aTen11, 

nonyt-reHHbie npI1 npO,ll.OJlbHOM H3rH6e, CBH)l.eTeJlbCTBYIOT 0 BbICOKOH 

0,ll.HOpO,ll.HOCTl1 pe3yJ1bTaTOB, I1CXO,ll.5I I1 LJ:ero .n.aHHbIH MeTO.Ll MO'IB:HO peKOMe H,UO BaT b 

,ll.J15I OIJ,eHKH npOLIHOCTH KOMn03I1THOH apMaTypbI. 

Ilpe.n.cTaBJleHhl pe3yJ1bTaThl HCCne.n.oBaHHH CTeKJ10ITJ1aCTl1KOBblX apMaTypHblX 

CTepTu:Heif MeTO,ll.OM npo,ll.OJlbHOro H3rH6a npI1 .n.eifCTBHH nOBbIUieHHbIX TeMn ep aTy p 

I1 pH meJJOL!HOH cpe,ll.hl. 

B mpembeu 2JZaee npe.n.cTaBneHhI pe3yJJhTaThI 11cnbITaH11i1 6eTOHHbIX 

I13r116aeMbIX 3J1eMeHTOB, apMHposaHHbIX CTeKnonJJaCTHKOBOH I1 CTaJl bHOH 

apMaTypoi1, Hepa3pyUiaIOmHMI1 MeTO)l.aMH KOHTpOJ15I 6hrna orrpe.n.eJJeHa npO'-IHOCTb 

6eToHa 6aJJoK no 6oKoBoi1: noBepxHOCTH. Onpe.n.eJJeHHa5l rrpoYHOCTb 6eToHa 

oKa3aJJach HepasHoMeptto pacnpe.n.eJJeHa B rrpe.n.enax nJJoma.n.11 6 oKosoi1 

nosepXHOCTH. 

B pe3ynhTaTe aHaJJH3a cxeM o6pa3oBaHH5I Tpem11H c.n.eJJaH BhIBO.Ll, '-ITO s 

6anKax c KOMI103HTHOH apMaTypott Bbl5IBJ1eHhI )].Ba BH,ll.a pa3pywe H115I: no 

HOpMaJlbHbIM ceLJ:eHI15lM B pe3ynhTaTe pa3pbIBa paCT5IHYTOH apMaTy phl 11 no 

HaKJlOHHbIM ceLJ:eHI15I B pe3ynbTaTe pa3,ll.p06J1eHI15I 6eTOHa CTh:aTOH 30Hbl. 

Pa3pyweH11e no HopMaJJhHhIM ceLJ:eHH5lM npo11cxo)l.11no np11 Hl13KVIX 

K03cpcpI1U,I1eHTax apMI1pOBaHI15I, c yseJJHL!eHHeM µ ,ll.O 0,49 - ITO HaKJlOHHOMY 

ceYeHI1lO. Ilp11Be,ll.eHbl pe3ynbTaTbI HCnbITaHH5I 6aJJOK npH 3KCITOHI1pOBaHHI1 B 25%

M BO.LlHOM pacTBope NaCl. 

Ha octtoBe npose.n.eHHhIX 3Kcnep11MeHTOB ycTaHOBJJeHo, LITO np11 p a3p a60TKe 

MeTo.n.os pacLJ:eTa Heo6xo.n.11Mo YYHTbIBaTh HeJI11HeifHOCTh B pa6oTe 6eToHa 11 

apMaTy pbI , pacYeTy H3rH6aeMbIX 3J1eMeHTOB no BTOpott rpynrre npe.n.eJJbHbIX 

COCT05IHHH. 
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B ttemeepmou 2JZaee npe.ncTaBneHhI pe3yJihTaThI Mo.nenHposamrn pa6oTbI 

apMo6eTOHHOro H3rH6aeMoro ::meMeHTa c yqeTOM HeJIHHeHHOH cpyHKU,HOHaJibHOH 

3aBHCHMOCTH «0-f». ,1J.JI51 OU,eHKI1 BJIH5IHI151 Ha pacqeTHhie npon16b1 H3rH6aeMoro 

3JieMeHTa npoH3se.neH pacqeT nJiaCTHHhI 113 I130TponHoro MaTepHana MeTo.noM 

nocJie.nosaTeJihHOro Harpy)l(eHH51. I1ccne.nosaHa pa6oTa 6anK11, apM11poBaHHoi1 

CTeKJIOITJiaCTI1KOBOH apMaTypoti, c npHMeHeHHeM MO)l,eJIH B CI1CTeMe KOHeYH0-

3JieMeHTapHoro aHan113a Midas FEA NX 2021. B pe3yJihTaTe YHcneHHoro 

MO)l,eJrnpoBaHI151 IIOJiyqeHhl 3HaqeHI151 MOMeHTa Tpew,11Hoo6pa30BaHH51 I1 

pa3pywa10mei1 CHJihI, 3HaqeHI151 rrpon16a. 

qI1CJieHHhIH I1 cpI13I1qecKI1H 3KCrrepI1MeHT I1MelOT xopowy10 CXO)l,I1MOCTb 

pe3yJihTaTOB. 

B mimoii 2JZaee BhIIIOJIHeHa oueHKa ocTaToqHoro pecypca apMo6eTOHHhIX 

H3rH6aeMhIX 3JieMeHTOB, IIO)l,Bep)l(eHHhIX .ne:H:CTBHlO XI10pl1)l,HOH Kopp03HI1 , a TaK)l(e 

OIWHKa Ha)l,e)l(HOCTI1 rrporH03I1pOBaHH51 HX .norrroseqHOCTH. 

Tipe.nJIO)l(eHa pacqeTHa51 Mo.nenh, no3BOJI51l01..1.I,a51 nporHo311posaTb npoeKTHbii1 

l1 OCTaToqHhIH pecypc I13r116aeMhIX 3JieMeHTOB, KOTOpa51 rrpe.ncTasneHa B BH)l,e 

H30JII1HHH, xapaKTepH3Yl01..1.I,I1X pacrrpe.nerreH11e CBOHCTB no BhICOTe nonepeYHOro 

ceqeHH51. 

Onpe.nerreH pecypc KOHCTPYKUI1I1, BhIIIOJIHeHa Bepo5ITHOCTHa51 oueHKa 

H3MeHeHH51 Ha)l,e)l(HOCTI1 113r116aeMoro 3JieMeHTa, apMHposaHHoro 

CTeKJIOITJiaCTI1KOBOH apMaTypo:H:. 

Pa3pa6oTaHhI MO)l,eJIH .nerpa.nal.I,1111 H3r116aeMhIX 3JieMeHTOB H3 ueMeHTHoro 

6eTOHa, apMHpOBaHHhIX KOMII03I1THOH CTeKJIOIIJiaCTI1KOBOH apMaTypoii, 

f103BOJI51l01..l.I,I1e nporH03HpOBaTh l13MeHeHH51 Hecymeii crroco6HOCTH YI B03pacT3HI151 

rrpor1160B B ycJIOBI15IX .nei1:CTBH51 arpeCCHBHOH cpe.nhI. 

5. CooTBeTCTBHe ocfwpMJieuusi asTopecf>epaTa u AHccepTauuu 

npeJJ,bHBJIHeMhlM Tpe6osaHHHM 

Co.nep)l(aHHe .n11ccepTal.I,HH Arr11M0Ba M. <D. cooTBeTcTsyeT nacrropTy 

HayYHOH cnel.I,11anhHOCTH 2.1.1. CTpo11TeJihHbie KOHCTPYKUHH, 3)l,aHH51 11 
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coopy)l(emrn, pacKphrnaeT cyrn,HOCTh pewaeMoH: npo611eMbI. TeKCT JJ:r1ccepTau,1111 

113J10)l(eH .nocTaTOl.JHO 11or11l.JHO 11 rpaMOTHO. Pa6oTa ocpopM11eHa B cooTBeTCTB1111 c 

Tpe6osaHl151Ml1 BAK rrp11 M11Ho6pHayK11 Pocc1111, rocT p 7.0.11-2011 11 .npyr11x 

HOpMaTl1BHbIX .[(OKyMeHTOB, rrpe.[('b51BJ151eMbIMl1 K Hayl.JHO-KBa11mpHKaLI,l10HHbIM 

pa6oTaM Ha COl1CKaH11e yt.JeHOH CTeneHl1 KaH.[(11.[(aTa TeXHl1l.JeCKl1X HayK. 8 

npe.ncTaBJleHHOM aBTOpOM aBTOpecpepaTe .[(OCTaTOYHO TIOJ1HO pacKpbITO 

co.nep)l(aH11e .n11ccepTau,110HHoro 11cc11e.nosaH115! c coxpaHem1eM ero CTPYKTypHoro 

nocTpoeHl151. 

6. Ilo)J.TBep~)J.eHHe ony6JIHKOB3HHH OCHOBHhlX pe3yJihT3TOB )J.HCcepTaUHH 

B uay-r-1uoH: nel.faTH 

TIO MaTep11a11aM .[(11CCepTaLI,110HHOrO 11CCJ1e.[(OBaHI151 ony6J111KOBaHa 21 pa60Ta, 

BKJ1IOYa51 9 CTaTeH: B ueHTpa11bHblX peueH3I1pyeMblX 113.[(aHl151X, peKOMeH.[(OBaHHbIX 

BAK P<l>. fly6m·maum1 rro11HOCThIO oTpa)l(aIOT ocHOBHoe co.nep)l<aH11e 

.n11ccepTau,110HHOH pa6oTbI Am1M0Ba M.<l>. 

7. 3aMel.faHHH no CO.LJ.ep~aHHIO )J.HCCepTaUHOHHOH pa60Thl 

Ilo .n11ccepTau.irn 11MeIOTC5! c11e.nyIOrn,11e 3aMeLJaHl151 11 peKoMeH.nau,1111: 

1. B rryHKTe 3 .2 orr11cbIBaIOTC5l pe3y11bTaTbI 113MepeHI151 rrpoYHOCTI1 6eToHa 

3KCnep11MeHTaJ1bHbIX 6aJ10K Hepa3pywaIOlIJ,11MI1 MeTO.[(aMI1 KOHTpomI. 0TMeYaeTC51, 

LJTO npot.IHOCTh 6eToHa BeCbMa HepaBHOMepHo pacrrpe.nerreHa B rrpe.ne11ax n11orn,a.n11 

6oKosoH: rrosepxHOCTI1. Ha116011hwa51 HepasHoMepHOCTh pacrrpe.ne11eH115! rrpoYHOCT11 

Ha611IO.naeTC5! B 0611aCTl1 npOX0)l(.[(eHI151 apMaTypHbIX CTep)l(HeH 11 YTO apMaTypa 

c.nep)l(HBaeT pa3BI1TI1e yca.[(OIIHbIX .necpopMar.i11H:. 

KaK pa31111t.JaeTC5l 3TO BJ1l15IH11e np11 apM11posaH1111 cTaJlbHOH 11 

CTeKJ10nJ1aCTI1KOBOH apMaTypoH: 11 MeH51eTC51 HepaBHOMepHOCTb pacnpe.ne11eHl15! 

npoLJHOCTH B npouecce Harpy)l(eH115! 6a110K rrp11 H3MeHeH1111 ypoBH51 Harpy3K11? 

2. KaK orrpe.ne115111och cue1rneH11e rr11acT11KoBoi1 apMaTyphI c 6eToHoM? KaK11e 

cpaKTOpbI OKa3bIBaIOT BJII151HI1e Ha cuerr11eH11e ITJ1aCTl1KOBOH apMaTypbl c 6eTOHOM? 
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3. Dptt BbITIOJTHeHJ1J1 KOMTibfOTepHoro MOJJ,err11poBaHJ15I He OTIY!CbJBaeTC51 

MOJJ,eJrnpoBaHtte apMaTypbI J1 CB513b ee c KOHeY:HbIMJ1 3JTeMeHTaMY! 6eTOHa onop 

6arroK Yr y3rroB nepeJJ,aY:Yr Harpy3KJ1. 

4. ,Il.JT51 npoBeJJ,eHJ151 )J,aJTbHeih1mx J1CCJTeJJ,OBaHYIM J1CTIOJTb30BaHJ151 rrrraCTY!KOBOM 

apMaTyphI B 6eTOHHhrx KOHCTPYKU:J151X peKoMeHJJ,yeTC51 paccMOTpeTb sorrpocb1 

coeJJ,ttHeHJ15l rrpoJJ,OJTbHOtt 11 norrepeY:Hoi1: apMaTyphr, a TaK)l(e crroco6h1 aHKepoBKY! 

npOJJ.OJTbHOM apMaTypbl B 6eTOHe. 

,Il.aHHbie 3aMeY:aHIUI He CHJ1)1(afOT HayY:HYIO 3Hal.fl1MOCTb )J,11CCepTaU:YIOHHOH 

pa60Tbl J1 He BJTJ151fOT Ha 06lI1YfO TIOJT0)1(11TeJThHYfO ou:eHKy. 

8. 3aKJJIOl.fCHHe 0 COOTBCTCTBHH )1,HCcepTaUHH KpHTepHSIM, 

ycTaHOBJICHHblM IloJJOJKCHHeM 0 npucyJK)J,CHHH y1.1eHblX CTeneHeii 

,Il.11ccepTau:1151 Arr11M0Ba MapaTa <l>aT11xoB11Y:a 51BJT51eTc51 caMOCT051TeJTbHO 

BbITIOJ1HeHHOM HayY:HO-KBarrmp11Kau:110HHOM pa60TOM, B KOTOpoH: 113JTO)l(eHa HOBa5l 

Hayi-:rno o6ocHoBaHHa51 pacY:eTHa51 MOJJ,eJTh, rro3BOJI51fOII.I,a51 rrporH03MposaTb 

npoeKTHbIH 11 OCTaTOY:HblH pecypc 113r116aeMblX :rneMeHTOB, BbIITOJTHeHa 

Bep051THOCTHa51 ou,eHKa J13MeHeHJ151 Ha;IJ,e)l(HOCTJ1 J13r116aeMoro 3J1eMeHTa , 

apMHpoBaHHOfO CTeKJTOITJlaCTYl.KOBOM apMaTypoM:, pa3pa6oTaHbI MO)J,eJlY! 

JJ,erpaJJ,aLI,YIYI. Y!3fH6aeMblX 3J1eMeHTOB Yl.3 ueMeHTHOro 6eTOHa, apMY!pOBa HHbIX 

KOMIT0311THOH CTeKJTOTIJTaCTYIKOBOH apMaTypoM:, IT03BOJT5lfOII.I,11e nporH03HpOBaTb 

Yl.3MeHeHl151 HecyII.I,ei1: crroco6HOCTYI YI. B03pacTaHH51 rrpor1160B B ycnOBY!51X JJ,eikTBJ/151 

arpeCCl1BHOH cpeJJ,bI, 11MefOII.I,11e cyII.I,eCTBeHHOe 3HaY:eHtte )J,JT51 pa3Bl1Tl151 CTpaHbl. 

TiorryY:eHbl HayY:Hbie pe3yJ1bTaThI, BbIBO)J,bl J1 peKOMeHJJ,aum1, OTJTl1l.faJOIJJ,11eC5! 

HOBl13HOM, a BbITIOJTHeHHa51 pa6oTa npeJJ,CTaBJ151eT HayY:HbIM YIHTepec 11 Y!MeeT 

cylileCTBeHHOe TeopeTttl.feCKOe YI. rrpaKTHY:eCKOe 3HaY:eHJ1e. 

CY:11Taf0, Y:TO JJ,11ccepTau,1151 Arr11M0Ba ·Mapa Ta <l>aT11xoB11Y:a «l1ccneJJ,oBaHMe 

COBMeCTHOM pa60TbI u.eMeHTHbIX 6eTOHOB YI KOMIT0311THOM apMaTypbI B 

113fY!6aeMbIX 3J1eMeHTax, pa6oTaJOIJJ,11X B ycnOBJ111 JJ,eHCTBYl51 arpeCCY!BHblX cpeJJ,» 

COOTBeTCTByeT Tpe6oBaHirnM n. 9, n. l 0, rr.11, rr.13 11 rr.14 «TIOJlO)l(eHJ'rn 0 

np11cy)KJJ,emrn yY:eHbIX CTeneHeH», YTBep)l(JJ,eHHOfO TIOCTaHOBJleHY!eM 
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I1pam1TeJihCTBa P<l> OT 24.09.2013r. N2 842 (pe.n:. OT 11.09.2021) JJ:JI5I .n:11ccepTau11!1 , 

npeJJ:CTaBJieHHhIX Ha COI1CKaHI1e yt-:reHOH CTerreHH KaHJJ:HJJ:aTa TeXHJ11-IeCKI1X HayK. 

,[(11ccepTaQI15I Harr11caHa aBTOpOM 5ICHO I1 JiaKOHYfqHo, B Hett np11MeH5IIOTC5I 

JIOf'WfHhie cpopMyn11pOBKI1 I1 o6~errpI1H5IThJe TeXH11qecK11e TepMHHhl. I1MeeTC5I 

qeTKO Bhipa)[{eHHa5I CTPYKTypa, rroKa.3hIBaIO~a5I 3asepweHHOCTh npo.n:enaHHOH 

pa60Thl I1 rro.n:qepKI1BaIO~a5I BhICOKYIO KOMneTeHQI1lO aBTOpa B HCCJie.n:yeMbIX HM 

sonpocax. 

Ha ocH0BaH1111 BhIWett3JIO)[{eHHoro cqJ-ITaIO, qTo asTop .n:11ccepTaumf 

AnHMOB MapaT <l>aTttxosttq 3ac11y)[{ttBaeT npttcy)[{JJ:eHH5I yqeHoi1 cTeneH11 

KaH.n:11.n:aTa TexHttqecKttx HayK no HayqHoi1 crreuttaJihHOCTH 2.1.1. CTpo11TeJibHb1e 

KOHCTpyKu1111, 3.n:amrn 11 coopy)[{eH115I (Texm1qecK11e HayK11). 

0<f>HQlf3JlhHhlH onnoHeHT: 

KaH.n:11.n:aT TexH11qecK11x HayK 

(05.23.01 - «CTpo11TeJihHhie KOHCTPYKQI1H, 

3JJ:aHI15I 11 coopy)[{eHH5I» ), .n:ou,eHT Kacpe.n:poI 

«CTpo11TeJihHhie KOHCTPYKUHH» 

r>-....0017 r JiOJIAblpeBa 0Jihra Bsit.tecJiaBOBHa 

c2 S', CJ£ . .:ld ,££ e . 

<l>enepanhHOe rocynapcTBeHHoe 6IO.n:)[{eTHoe o6pa3oBaTeJihHOe yqpe)[{.n:eH11e 
Bhicwero 06pa3osamrn «I1eH3eHCKHi1 rocy.n:apcTseHHhIH yH11sepc11TeT 
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