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o<PHIJJiaJibHOilO OITITOHeHTa Ha )l,llCCepTaU;IIOHHYIO pa~OTY )J,y,IJ,lleHKO 

A n eKcaH,r(pa Bna,IJ,HMHpoBHLJa «AHaJIH3 H orrTHMH3aU:IiUI napaMeTpos 

)l,IICCIIIIaU:HII BepTHI<laJIDHbiX ceikMHLJeCKHX 6apbepoB II]JII yLJeT 

3HeprHH», rr9e)l,CTaBJieHHYIO K 3aiu:HTe Ha COHCKai-me y 

KaH)l,H)l,aTa teXHHLJeCKHX HayK ITO CfJeQHaJibHOCT1 

«MexaHHKa ,IJ,e<PopMupyeMoro TBep,IJ,oro Tena». 

eHOH CTerreHII 

Pa6oTa nocs5Imeua aKTYaJibHOH 3a,IJ,aLie 
I 

)l,HHaMHKH 

01.02.04 

coopy)l(etmii H 

ceHCMOCTOHKOro CT]JOHTeJibCTBa, Cmi3aHHOH C 3aiu:HTOH 3)l,atii l1 coopy)l(eHHH OT 

BH6pa_u:Hii ecTeCTBeHHOH ll HCKyCCTBeHHOH rrpHpO,Il,bi. OciHOBHbiM npe)J,MeTOM 

HCCJie,[.OBaHHH 5IBJI5IeTC5I pacrrpOCTpaHeHHe ITOBepXHOCTHbiX BOJlH P3JJe5I B rpyHTe H HX 

B3allM0)1eliCTB~e C BepTHKMhHhlMH celiCMIIqecKHMll 6~phepaMH C yqi;TQM 

ynpyronJIBCTHqecK1 CBOliCTB rpyHTB npii pB3HhiX 3HaqeHIISIX )1ecjJOpMaL(liii C)1BIIra B 

rpyuTe:. 

0CHOBHa5I H,[(e5I )l,HCCepTaiJ,HOHHOH pa60Tbi B B03MO)l(HOCTH 

C03,IJ;aHH5I BepTHKaJI~HOrO 6apbepa B rpyHTe, KOTO]JbiH MO)l(e 6b1Tb HCITOJib30BaH B 

KaLJeCTBe cpe,[(CTBa ~aiu:HTbl OT BH6pa_u:HH ecTeCTBeHHOH l1 HC 'YCCTBeHHOH fl]JH]JO,[(bl, 

rrepeHocHMbiX nosepxuocTHbiMH sonuaMH P3ne5I. Ha ocHoraHIIH 3Toro, ueJihiD 

pa6oThl 5IBJI5IeTc~~ onjpe.[(eneuue orrTHMaJibHbiX rrapaMeTpos 6ap~epa, o6ecneLJHBaiOmHx 

MaKCHMaJibHO B03MO)l(HOe CHH)l(eHHe BH6pa_u:Hif B 3alll,Hiu:aeMOf 30He H onpe,IJ,eJieHHe 

ypoBHH C,[(BHrOBbiX ,[(e<Po pMaU:HH II]JH KOTO]JOM 6apbep MO)l(eT 6bJTb HaH60Jiee 

3cpcpeKTHBeH. 

AKTY3JibHOCTb TeMbl )J,HCCepTaQHOHHOH paGoThl o6ycnosneHa 

He06XO,[(HMOCTbiO C03,[(aHH5I aJibTepHaTHBHbiX MeTO,[(OB BH6paqHOHHOH 3aiu:HTbi OT 

BH6pai~HH eCTeCTBeHHOH II HCKYCCTBeHHOH II]Jll]JO,[(bl. 3TO dBH3aHO C TeM, LITO B 

ycJIOBH5IX IIJIOTHOH ropO,Il,CKOH 3aCTpOHKH LiaCTO 6hiBaeT HeB03MO)l(H0 I1pOJI0)1(11Tb 

HOBYIO m-IHHIO MeTpononHTeHa HJTH )l(eJTe3HO.JJ:opmKHoro TpaHcrropTa Ha .n:ocTaTOLIHOM 

paCCT05IHHH OT cymecTBYIOiu:HX )l(IfJibiX I1 o6mecTBeHHbiX 3,[(aHHM, o6ecneLJHBaiOmeM 

BbiiiOJIHeHHe Tpe:6osaHHii HopM no ,IJ,orrycTHMOMY ypoBHIO rnyMa H KOJJe6aHHii. ITpH 

3TOM, qacTO B03HHKaeT He06XO,[(I1MOCTb CT]JOHTeJibCTBa B6JIH3H cymeCTBYIOiu:HX 

11CT()qHifKOB BH6pa_u:III1, qTo IIOTpe6yeT BKJliOLJeHHe B rrpoeKT 3aiu:HTHbiX MepOH]JI15ITHM. 



B cnyc~ae B:N6pa~I10HHoro B03.n;eM:cTBI15l BhiCOKoii 11HTeHCI1BHOCTI1 (B3pbiBhi 11 

3CMJICTp51CCH H51) COBpeM CHHbiC MCTOJJ;bl 11 CI1CTCMhl 3all1,1!1Thl, KaK npaBl·IJIO, 

o6ecrrel.JHBaiOT COXpaHHOCTh HCCYIIJ:HX KOHCTpyKL(Jfll 3,IJ:aHHH M coopy)f(eHHH IIpH 

B03.n;eiicTBH5lX TaKoro po.n;a. O.n;HaKo B HeKoTophiX cnyl.!a5Ix OHM OKa3hiBaJIHCh 

He3$ <l>eKTHBHhi M H . ABTOpOM p aCCMOTpeH MCTO.IJ: 3alll,HThi OT IIOBepxHOCTHhiX BOJIH C 

IIOMOIL(hiO BepTHKaJihHhi X CCHCMHq eCKHX 6apbepOB. )laHHbJ:i:J MeTO.IJ: II03BOJI5leT CHI13HTb 

aMn JIHTY.IJ:Y rrepeMelll,eHHH B 3alllHIL(aeM o i1 30He .n;o 2.2 pa3, TeM caMhiM yMeHbUia51 

ypoBCHh B116pal.(HH Hl myMa npH 3aJllHTe OT HCKYCCTBCHHblX HCTOqHHKOB BII6paQHM, a 
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TaK)}(e coxpaHHTn. HecymHe KOHCTPYKL(HH B cny11ae 3eMneTp51ceHMH. 

Co~ep~aHne JHccepTa~mJ BKniOLiaeT B ce65l nnynhHhiH nHcT, BBe.n;eHMe, 4 

fJiaBhi, BhiBO.IJ:hl H CIIHCOK JIHTepaTyphi H3 136 HaHMCI-IOBaHMH. 06Il.(HH 06beM 

.IJ:l1CCepTaQHH COCTaBJI5ICT 142 CTpaHHL(hi, KOTOpblH BKJIIOlfaeT B ce65l 74 pHCYHKa l1 6 

Ta6.JIHL(. flo TCMe .IJ:HCCepTa~HH aBTOpOM ony6nHKOBaHO 1 () HayLIHhiX CTaTeH, H3 HHX 2 

c TaTbH HarreLiaTaHbi B )KypHanax YI3 rrepeLIH51 BAK 11 1 cTaTh51 HarreLiaTaHa B )f(ypHane, 

BX O.IJ:5IIO:eM B 6a3y .n;a¥HhiX W eb of Science. 

Bo sse~enuu rroKa3aHhi aKTyanhHOCTh, rrpaKTWtecKa51 M TeopeTM'4.ecKa51 

3HaqHMOCTh, HOBH3Ha HCCJ1C.IJ:OBaHM51, a TaK)f(e 06beKT, npe,UMCT 11 3a,IJ:alfl1 

H CCJ1e,I(OBaHH5l. 

B nepsoii rhase BhmonHeH o63op cymecTBYIOmHx pa6oT no TeMe 
I 

tJ:HCCepTal.(HOHHOfO HCCJ1C.IJ:OBaHH51. Bbi.IJ:CJICHhi OCHOBHhiC TJ1I1hl HCTOl1HHKOB BM6paiJHI1 

B CTpOHTCJihCTBe H OCHOBHhiC xapaKTepMCTHKH B116paQHOHHOfO B03)J.CllCTBH51, 

reHepHpyiOIII,efOC5l 3TI1MI1 HCTOqHI1KaMI1. )ln51 paCCMOTpeHHhlX THITOB HCTOqHHKOB 

ITOKa3aHO, rrp 11 KaK HX y cnOBH5IX l1051BJ15IIOTC51 BOJIHbi P3JIC51 l1 B KaKMX CJiyl1a51X OHI1 

51BJ1.51IOTC51 OCEimmOH KOMTIOHCHTOH B116pa~HOHHOf0 B03.IJ:CifcTBH51 Ha 3.I(aHMe HJ1.11 

coopy)KCHHe. flpHBC.IJ:CHO TeopeTHqecKOe H 3KCITCpHMCHTaJibHOC 060CHOBaHl1C 

rrpMHL(Hna pa6oThi BepTHKaJJ.hHOro ceiicMHqecKoro 6apbepa, 3aKniOl.!aiOmeroc51 B 

p acce5IHI111 11 0Tpa)f(CHI111 3Hepr1111 ITOBepXHOCTHblX BOJIH P3JIC51 Ha 6apbepe. I1p11BeJJ;CHhl 

OCHOBHbie pe3yflhTaTbi TeopeTI1qeCKI1X H 3KCIICp11MeHTaJihHbiX pa60T ITO 

B3a HMo .n;eiicTBIH:IO BOJIH P 3n e 51 c BepT11KaJihHhiMI1 6apbepaMH. 

Bo BTopoii r Jiase rrp11BO.IJ:HTC51 cTpora51 MaTeMaTMl.JecKa5t Q:>opMynHpoBKa 3a,a:a1111 o 

B3aHMOJJ;eHCTBI111 BepT11KaJihHOfO CeHCMH'4.eCKOfO 6apbepa C ITOBepXHOCTHhlMH BOnHaM 

P3JIC51. fipHBC.IJ:CHhi onpe.n;emHOlll,He COOTHOWCHH51 )J:JI51 yrrpyroH l1 yrrpyrorrnaCTifl-ICCKOH 



llOCT3HOBOK 33)\aql<. p npe)1eJI(;H OCHOBHOii Ha6op 6e3pa3MepHb!X napaMeTJlOB 6apbepa 

11 ero MaTep11ana, orrpe.n:emiiOII(11X CH11)l(eH11e B116paum1 B 3aru:Hru:aeMoi1 30He 3a 

6apbepOM 11 BBeLl,eH K03cpqmu;11eHT pe.n:yKIJ;1111, orrpe.n:eJI5JIOlll,11H KOJIW:IeCTBeHHOe 

3HaqeH11e 3TOf0 CHmKeHI15J. PaCCMOTpeHhi OCHOBHbie oco6eHHOCTI1 IIOBeLl,eHI15J rpyHTa 

IIp.H Ll,MHaMW:IeCK11X B03Ll,eHCTBH5IX pa3HOfO ypoBmi, Ha OCHOBaHMI1 Y.ero onpe.n:eneH 

Ll,OBYCTI1MbiH Ll,H<Hla30H CLl,BI1f0BhiX Ll,ecpopMaiJ;I1H B rpyHTe Ll,Jl5I ynpyroJ1 IIOCTaHOBKI1 

3a.n:aq11 11 Bhi6paHa Mo.n:enh Mopa -KynoHa .n:mi Mo.n:en11poBaHH5J yrrpyronnacTI1Y.ecKoro 

IJOBe):(eHH5J rpyHTa IIpH BhiCOKHX C):(BHrOBhlX H OCTaTOl..J.HbiX .n:ecpopM2LIJ;M5JX IIpH 

pacrrpocTpaHeHI1H B03):(eiicTBH5J. 

B TpeTheii rJiase rrp11Be.n:eHhi pe3ynhTaTbi l..J.HCJieHHoro MO.IJ,en11poBaHn5I 

B3al1MOLl,eJ1CTB~5I BepTHKaJibHOfO CeHCMHl..J.eCKOfO 6apbepa C IJOBepXHOCTHhiMH BOJIHaMH 

P3n:e5I rrp11 yrrpyroM rroBe.n:eHHH rpyHTa H MaTep11ana 6apbepa. Ha ocHoBaHHH 

IIOJiyY.eHHbiX 3aBHCHrOCTeJ1 K03cpqmu;HeHTa peD,yKUHH OT reoMeTpW:IeCKI1X rrapaMeTpOB 

6aphepa 11 MexaHHl..J.eCKHX rrapaMeTpoB ero MaTepmUJa .IJ,aHhi peKoMeH.n:au:m1 no 

rrpaKTW::IeCKOMY npoeKTHpOBaHHIO BepT11KaJihHOfO 6apbepa. 

B qeTsepToii r JiaBe pa3pa6oTaH aJiro pHTM orrTHMH3aUHH rrapaMeTPOB 

BepTHKaJibHOfO CeHCMWieCKOrO 6apbepa H ):(aeTC51 ero KOHel..J.HO-pa3HOCTHa5J 

cpopMynHpOBKa ;~n5J rrpaKTWiecKoii peanH3aU:HH B rrporpaMMHhiX KOMnneKcax. TaK)l(e 

IIOKa32LHhi pe3yJibTa~bl l..J.I1CJieHHOfO MOLl,ennpoBaHH5I B3aHMOLl,eHCTBI15I BepTHKaJibHOfO 

ceilcM:uqecKoro 6apbepa c rrosepxHOCTHhiMH sonHaM:u P3ne5I c yqeToM Heyrrpyroro 

xapaKTepa .n:ecpop MHpOBaHH5J rpyHTa rrp:u pa3HbiX ypOBH5IX C.Il,BHrOBblX .n:ecpopMaU:HH B 

rpyHTe. 

,li,OCTOBCpHOCTh llOJIO~CHHH, BhiBOLJ;OB H peKOMCH,LJ;aiJ,HH LJ;HCcepTaU,HH, HX 

uayquaH HOBH3Ha, 060CHOB3HHOCTh H COOTBCTCTBHC KpHTCpHHM, npCLJ:bSIBJISICMbiM 

K LJ;HCCCpTaU,HSIM 

OcHOBHhie rronmKeHH5J .IJ,HccepTau;:ul1 arrpo6HposaHhi Ha rnecn:1 Me'IK.IJ,yHapo.IJ:HhiX 

KOHcpepeHIJ;H5JX. HayqHhie pe3yJihTaTbl .IJ:OCTaToqno IIOJIHO I13JIO'JKeHbl B 10 HayqHbiX 

rry6nHKaU:H51:X, 113 KOTOphiX 2 cTaThn HarreY.aTaHhi B )KypHanax H3 nepeqH5J BAK 11 1 

cTaTb51 HarreiiaTaH B )l(ypHane, BXO.IJ:5III(eM B 6a3y .n:aHHbiX Web of Science. 

)J\ocTosepHOCTb rrorryqeHHbiX pe3yrrhTaToB orrpe.n:en5IeTC5J TeM, qTo 3a.IJ,aY.a 

IIOCTaBJieHa Ha OCHOBaHHH <l>YHD,aMeHT3JihHhiX IIOJIO)KeHHM MeXaHHKl1 CIIJIOlliHOH cpe):(bl 

H MeXaHHKH rpyHTOB. ilpH 3TOM ):(JI5J ee perneHJ151 11CIIOJib30Ba.JIC5J BepHqJHUHpOBaHHbiH 
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M anpOOMpOBafHhiM B .n;pyrMX 3a.n;aqax MeXaHMKM nporpaMMHhiM KO rmeKc SI1\1ULIA 

Abaqus FEA c sepmpHKauMeif pacl.JeTHhiX MOAe11ei1 MMeiOIIJ,MXC51 

3KCIIepHMeHTaJibHhiX .n;aHHblX M 3aBMCMMOCT5IX, l1011yl..£eHHbiX B KaX l1011eBblX ll 

na6opaTOpHblX HCll~ITaHMM, a TaK)J(e TeopeTWieCKMX p e3y11bT3TflX, nonyYeHHbiX 

perneHMeM CXO)J;HbiX 3a.n;a-q aHaJIMTHl.leCKM JH1:6o C ITOMOIUblO .n;p~rTMX qJilc.TieHHbiX 

IIO)J;XO.LJ:OB. 

H:ayquaH HOBH3Ha pa6oThi 3aK11IOqaeTC51 B qnc11eHHOM 

MO)l,e11HpOBaHI~e B3aHMO)J;eMCTBl151 Bep THKaJlhHbi X CeHCMHl.leCKHjX 6 apbepoB C 

llOBepXHOCTHblMH BOJlHaMH P3ne51 Ha OCHOBaHMH, KOTOpor Bbi5IBJlCHbl Jii 

npoaHaJIII3npoBaHbi ocHOBHbi e rrapaMeTpbi s ep THKaJlbHoro ceii c MHf ecKoro 6apbepa, 

onpe.n;e115IIOIIJ:MF CHM)J(eHMe BH6paUMM B 3aiiJ:MII~aeMOH 30He. I1pe.n;~O)J(eHa MCTO.IJ:HKa 

OllTIIMM3aUMM 6apbepa, peanH30BaHHa51 B KOHeqHO-pa3HOCTHOH <}JopM~ )],1151 peaJJM3aUIIM 

B nporpaMMHbiX KOMII11eKcax II rrocne.n;yiOIUero npaKTMqecKoro j npoeKTIIpoBaHM51 

6apbepa. Ha ocHoBaHIIH l.JHcneHHoro MOJI,eJmposaHM51 c y tJeTOM yrrp~ronnacnrqecKwx 

csoifcTB rpyHTa orrpe.n;e11eH .n;Mana30H npnMe HIIMOCTII 6 ap hepa n pe.u11mKeHHbiM 

MeTO)J;HKM OllTHMH3aUHH. 

TipaKTuqecKaH u TeopeTuqecKaH 3uaquMOCTh pa60Th~ orrpeJI,e115IIOTC5l 

B03MO)J(HOCTbJO HCIIOJlb30BaHII51 IIOn yqeHHbi X pe3y 11bTaTOB rrpaKTJilq ecKoro 

rrpoeKTHpOBaHH51 BepTHKaJlbHbiX CeHCMHqecKHX 6 apbepOB )~1151 3aLH~Tbi OT BH6paUMH, 

nepeHOCHMbiX B011HaMM P311e51. I1pH HH3KOM yposHe K011e6aHHi1 (TpaHcnopT, T5I)J(enoe 

o6opy)10BaHIIe II ~p.) 3TO li03BOlli1T CHII311Tb 3aTpaTbl Ha f YpOIITellbCTBO II 

rrpoeKTHposaHHe, a TaK)J(e 3aiiJ:HTHTb y)J(e cymecTByiOru;He 3JI,aHII51 11 coopy)J(eHM51. B 
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cnyqae )J(e BbiCOKOrO ypOBH51 KOJie aHHH, COOTBeTCTBY EOIUero 3eMJleTp51CeHH5IM H 
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B3pbiBCLM, )J;aHJHbiM MeTO)], II03BOJIHT COXpaHHTb Hecyru;He KOHCTp~KUHH 3)J;aHHll H 

coopy)J(eHRM, qTo II03B011HT o6ecn eqHTb 6e30 IIaCHOCTb HaX0)],5IIUHX051: B HHX JllO)J;eH H 

CHl13IITb 3KOHOMHqecKIIe IIOTepM. 

BhiHBJieHHhle 3aMeqaunH no ~uccepTau,uu 

1) f1pH BH6paUIIOHHOM B03)J;eHCTBHH BblCOKOH HHTeHCMBHOCTH B03MO)J(eH 

nepexb,n: MaTepnana 6apbepa B ll11aCTI1lieCKOe COCTO.H.HHe, liTO MO)l(eT n p nBeCTH 

K ITOBbillleHHIO ero 3<P<PeKTHBHOCTH 3a cqeT Heyn pyn-Ix .n:e<}JopMaunii caMoro 

6apbe~a, liTO He IIOKa3aHO B pa6oTe; 

2) He ytJTeHo BJIH51Hne B5J3KoynpyrHx cBoifcTB MaTepHana 6apbepa n rpyHTa rrpn 



Bli 6paQH5l:X H*3KOH HHTeHCHBHOCTH; 

3) Heo6xo,nHMO 6onee ,neTanbHoe ormcaHHe Hcrron h3yeMbiXI HeoTpa)KaiOlllHX 

r paHHJ B MO,IJ,emiX, TaK)I(e CTOHT YKa3aTh HX ,Il,OCTOHHCTBa ll H¢,Il,OCTaTKH; 

4) Co.nep)l(aTc~ CHHTaKcwi eCKHe H CTHJUiCTHlfeCKMe oum6Kn. 

)J;aHHbie 3aMelfaHM~ HOC~T p eKOMeH,IJ,aTeJihHblH xapaKTep ll He CH:Qi)l(aiOT o6UI;eH 

l(eHHOCTH pa60TbL 

BMBO)],hl l 
)J;nccepTa HOHHa~ pa6oTa )J;y_nqeHKO A .B. «AHanH3 H OnTMMlltl(ll~ n ap aMeTpOB 

BepTMKanhHhiX CeHCMHlfeCKHX 6apbepOB npll yqeTe ,Il,HCC¥II1al(Hll 3 eprHH» ~Bn~eTC~ 

3aKOHlfeHHhiM IHaylfHhiM Hccne.nosaHHeM. AKTYaJlhHOCTh, Hay'IHhiH • poseHh, a TaK)I(e 

npaKTHlfeCKa~ J1 TeopeTHlfeCKa~ 3HalfHMOCTb ,IJ,aHHOrO llCCJie,IJ,OBaHH~ OTBelfalOT 

KpHTepH~M, ~cTaHosneHHhiM ITono)l(eHI:IeM o rrpHcy)I(,IJ,eHHH yueHhiX cTerreHeH: 

(noeTaHOBJieHJe flpamnenhCTBa P<l> N2842 oT 24.09.2013 r .) l JISI ,IJ,HccepTau:nH: 

KaH,IJ,H,IJ,aTa Tex m rqecKHX HayK. B aBTope<PepaTe .nnccepTaQHH ,IJ, cTaTOlfHO rronHo 

oTpa)l(eHo ocHbmwe to.nep)l(aHHe .nwccepTammHHOH pa6oThi. E e asTop, ,D,y.nqeHKo A.B, 

3aCJIY)I(HBaeT rrpHCBOeHH51 eMy yqeHOH CTerreHH KaH,IJ,H,IJ,aTa TeXH 
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