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A ~ 6 I .. « HaJIM3 M OITTMMM3aii;M5I ITapaMeTpOB BepTMKaJibHbiX CeMCMH"lJeCKMX apbepOB IIpM yqeTe 

,I(MCCMIIaiJ;IB1 3HeprHM», npe,n:CTaBJieHHYIO K 3aiii;MTe Ha COHCKaHMe y"LJeHOH CTeiTeHM 

:E:aH,I(M,I(aTa TeXHMqecKMX HayK ITO CITeiJ;I1aJibHOCTM 01.02.04- <•:MexaHMKa ,n:ecpOr M HpyeMOfO 

TBep,n:oro TeJia». 

AKTyaJihHOCTh TeMhi ,LJ;uccepTaiiHOHHoii pa6oThl 

B HacTmrmee speM5l B ycnoBM5IX ITJIOTHOii r opo,n:cKoii 3acTpoiiKM, a TaK)I{e npH HaJIM"LJMM 

cyiii;eCTB)'lOIIJ;MX 3,I(aHMH M coopy)KeHMH, KOTOpbie HeB03MO)I{H0 MJIM ,n:oporo 

p eKOHCTpyHpOBaTb, eCTb onpe,n:eJieHHbiH 3anpoc Ha pa3pa60TKY MeTO,I(OB 3aiiJ;MTbi OT 

BH6paii;MH ecTeCTBeHHOH M MCKYCCTBeHHOH npHpO.IJ:bi, He CB5l3aHHbiH C MO.IJ:H cpMKan;MeH 

KOHCTPYKTMBHOH cxeMbi o6oeKTa. K TaKMM MeTo,n:aM 3aiii;MTbi OTHOC5ITC5l ceiicMM"LJecKMe 

6 apnepbl, pa3HOBM,ZJ;HOCTb10 KOTOpbiX 5IBJI5IIOTC5l nyCTbie M 3aiiOJIHeHHbie TpaHIIIeM, a TaK)I{e 

paCCMOTpeHHbie aBTOpOM ,I(MCCepTaiJ;MM CeHCMM"lJeCKHe 6apbepbl BepTHKaJibHOrO TMITa. 

OcHOBHoii npHHIJ;MII pa6oThi TaKoro 6apoepa ocHoBaH Ha pacceMBaHMM M oTpa)l{eHMM 

~ ~ K 16 CeMCMM"LJeCKMX BOJIH Ha ITpeii5lTCTBM5IX B CIIJIOIIIHOM cpet (e. poMe TOro, ,I(JI5l BM paiJ;MOHHbiX 

B03,I(eHCTBMH BbiCOKOH MHTeHCMBHOCTM, K KOTOpbiM OTHOC5ITC5l B3pbiBbi M 3e~·1JieT])5lCeHM5l, 

He06XO,I(MMO yqMThiBaTh xapaKTep IIOBe,n:eHM5l rpyHTa, KOTOpbiH IIpM COOTBeTCTBYIOIII;eM 

ypoBHe ,n:e<l>opMaiJ;MH 5IBJI5leTC5l yrrpyroiiJiaCTM"lJeCKMM, a MHOr,n:a IIpOHCXO.lJ:MT <l>aKTM"lJeCKOe 

pa3pyiiieHMe r pyHTa. 

,ll;HccepTaiJ;HOHHa5l pa6oTa ,ll;y,n:"LJeHKO A.B. IIOCB5IIIJ;eHa BOIIpocaM 3aiiJ;MTbi OT BH6paii;MH 

eCTeCTBeHHOH M llCKYCCTBeHHOH IIpHpO.IJ:bl , IIpll pa3HbiX ypoBH5IX ,n:ecpopMatiMll C,I(BMra B 

r pyHTe, Bhi3BaHHOH pacrrpocTpaH5IIOIII;MMC5l BH6pan;MOHHbiM B03t(eiicTBMeM. B BaBMCMMOCTM 

OT BeJillqMHhl C.lJ:BHrOBhiX H OCTaTOqHbiX ,n:e<l>opM aQMH B rpyHTe, pacc~~llJ~MJA.lt M 

~
NQ ~~ 1 

i " ... · , o · l-_ 20m 



y rrpyrormaCTHqecKHe MO)l;ellH, OIIHC:OIBaiOI:o:He ero IIOBe,IJ;eH:ae IIpH CllO)I(HOM Harpy)l(eHHH. 

T aK)I(e, aJBTopoM perneHa 3a.n:aqa OIITHMH3a:O:HH napaMeTPOB BepTHKan:oiioro ceiicMH:qecKoro 

6ap:oepa If IIpHBe~~eHDI pe3yll:OTaT:OI peiiieHIDI ,IJ;ml ,I(Byx HaH6onee BepmiTHDIX THIIOB 

KOHCTPYKTHBH:OIX JVraTepHanOB. 

Ou,euKa CO.LJ.ep~auuH .LJ.HccepTau,uu u ee 3asepmeuuocTu 

,l~HOCepTaiJ;mi COCTOHT H3 THTYll:OHOfO llHCTa, BBe,I(eHH51, 4 rna~, B:OIBO,Il;OB, CIIHCKa 

llHTepaTyp:oi, BKmoqmoru;ero 136 HaHMeHOBaHHM. 06ru;HM 061>eM ,Il;HCCepTaiJ;HH COCTaBn.HeT 

142 CTpaHHU::OI, B Hero BXO,Il;.HT 74 pHCYHKa H 6 Ta6nHIJ;. rio TeMe )l;JdccepTaiJ;HH aBTOpOM 

orry6nHKOBaHO 1 0 HayqH:OIX CTaTeM, H3 HHX 2 CTaT:OH Haiie"lJaTaH:OI B )l(ypHanax H3 rrepeqH.H 

BAK H 1 cTaT:o.H HaneqaTaHa B )l(ypHane, BXO,I(.HIQeM B 6a3y .n:aHHDIX Web of Science. 

B nepBOH rJI:aBe rrpe,Il;CTaBneH 063op llHTepaTypDI H paCCMOTpeHDI OCHOBH:Oie THII:OI 

BH6pau;Hi:f H HX HCTO"lJHHKOB. IJpoBe,IJ;eHO pa3.n;eneHHe BH6paiJ;HH Ha HH3K03MIIllHTY,IJ;Hhle 

:013B3HH:Oie ,Il;BH)I(I;!HHeM TpaHCIIOpTa, pa60TOM T.H)I(enoro o6opy,Il;OB3HH.H H rrp. ), IIpH 

OTOp:OIX rpyHT Be,IJ;eT ce6.H yrrpyro nH60 B.H3KO-yrrpyro, a T3K)I(e BDICOK03MIIllHTY,I(H:Oie 

( BD13B3HHDie B3p:OIB3MH, 3eMneTp.HCeHH.HMH), IIpH KOTOp:OIX IIOBe,IJ;eHHe rpyHTa HellHHeMHOe. 

K poMe TOfO, paCCMOTpeHDI THII:OI HCTO"lJHHKOB IIO OTHOIIIeHHIO K IIOBepXHOCTM 3eMllM M 

II0Ka33HI:ol ycnOBM.H, rrpH KOTOp:OIX IIOBepXHOCTHDie BOllH:OI P 3lle51 II051Bll5IIOTC51 ll 51Bll51IOTC51 

~ I ~ ~ ~ n 6 
.IT,OMHHHpYIQ:rn;eH KOMIIOHeHTOM CeHCMHqecKOfO B03)l;eHCTBH51. ,u,anee IIpHBe)~eH 0 30p 

p a60T, l-J:aiO:rn;HX TeopeTHqecKOe H 3KCIIepHMeHTall:OHOe o60CHOBaHHe B03MO)I(HOCTH 

MCIIOJI:030BaHIDI CeMCMH"lJeCKOfO 6ap:oepa B Ka"lfeCTBe cpe,I(CTBa 3aru;HTDI OT BH6paiJ;HM, a 

T3K)I(e B:OIIIOllHeH 063op MCClle,IJ;OB3HMM, CB513aHH:OIX C q ucneHHDIM MO,I(ellHpOB3HHeM 

s3aHMO,I(e:IicTBH51 BepTHKan:oHoro 6ap:oepa c rroBepxHOCTHDIMH BOnHaMH P3ne51. 

Bo BTOpoif rJiaBe OIIHCaHDI OCHOBH:Oie orrpe.n;en51IOI:o:He COOTHOIIIeHM51 ll rrpe,I(CTaBneHa 

MaTeMaTMqecKa51 IIOCT3HOBK3 3a,I(aqn 0 B33MMO,IJ;eMCTBMM BepTHKall:OHOfO CeMCMHqeCKOfO 

6 ap:oepa c rroBepxHOCTHDIMH BOnHaMH P3ne51. llpnBe.n;eHDI Haqan:oHDie, rpaHH"lfH:Oie n 

KOHTaKTH:Oie ycnoBH51 Ha rpaHHU:e Me)l(l-J:Y rpyHTOM n 6ap :oepoM. BBe,I(eH K03<i_}qmu:neHT 

pe.n:yKU:HH, xapaKTepH3YIOI:o:MM CHmKeHHe BH6paU:Hll B 3aiQH:rn;aeMOM 30He 3a 6ap:oepOM. 

P accMoTpeHDI Han6onee qacTo rrpnMeHHeM:oi e B MexaHHKe rpyHTOB yrrpyrorrna cTnqecKne 

M O,I(ellH rpyHTa e IIpHBe,IJ;eHHeM MX MaTeMaTnqeCKMX peanH33U:MM B rrporpaMMHOM 

KOMrrn eKce Abaqus FEA (.n;aHHDIM rrporpaMMH:OIM KOMrrneKc B .n;an:oHeiirneM ncrron:o3oBanc51 

)~ll51 -r:mcJieHH:OIX pacqeTOB ), a TaK)I(e rrpoaHanH3MpoBaHo BllHHHMe q:acneHH:OIX rrapaMeTpoB 
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M o,n:eneH: 
I 

(HCIIOJJ:h3yeMbie ,ll;JUI CfJJ:a:>KHBaHIDI IIOBepXHOCTH H IIJJ:aCTHLJHOCTH), 

o 6ecrreqJmaiOII.lJ-IX cxo,n;HMOCTh H ycToiiqJIBocn, qJicJieHHOH cxeMbi. Ha 3TOM OCHOBaHHH 

Bbi6paHa MO.D;eJib ]\tfopa-KyiiOHa, II03BOJUIIO:W:a51 C .D;OCTaTOL£HOH T011HOCTbiO OIIHCbiBaTb 

y rrpyronnacTJiqecKoe noBe,n:eHHe rpyHTa H peanH30BaTb ,n:HarpaMMY ,n:erpa,n:al(HH Mo.n;ymi 

C,ll;BHfa rpyHTa C IIOBbiiiieHHeM ypOBH51 C,ll;BHfOBbiX H OCTaTOLJHhiX ,n:e<}lop MaiJ,HM B r pyHTe. 

B ~ I 
TpeTbeU r JiaBe npe,n:cTaBJJ:eHbi pe3yJJ:oTaTbi LJHCJleHHOfO MO,n:en HpOBaHIDI 

B3aHMO,D;eHCTBH51 IIOBepF HOCTHbiX BOJIH P3Jie51 C BepTHKaJJ:bH:E.IM CeHCMHLJeCKHM 6apoepoM B 

paMKax yrrpyroro .n;e<}lopMHpoBaHH51 rpyHTa H 6apoepa, qTo cooTBeTCTByeT 

HH3KOaMI1JlHTY.D:HbiM BH6pal(H51M. IlonyLJeHHbie pe3yJJ:oTaTbi CBH,IJ;eTeJibCTBYIOT 0 TOM, LITO 

6 apoep 3<}l<}leKTHBeH H o6ecneLJHBaeT CHJI)KeHHe BH6pal(HH, nepeHOCHMbiX 

n oBepxHOCTHhiMH BOJJ:HaMH P3Jie51, rrpH o6ecn eLJeHHH MaKCHMaJihHoro OTJIHLJIDI B 

M eXaHMqeCKHX xapaKTepHCTMKaX rpyHTa M M aTepHana 6ap oepa. JlpH 3TOM, aBTOpOM 

Bbi )J;eJleHO ,n:Ba OCHOBHbiX THIIa MaTepHana, IIO,ll;XO,ll;5I:W:HX ,ll;JI5I HCIIOJlb30BaHIDI -)KeJie3o6eTOH 

('rBep)~blfl H )KeCTKHH) H 3KCTpy,n:HpOBaHHbiM neHOIIOJJ:HCTepoJI (nerKHM H He)KeCTKHH). ,l];n5I 

3THX .D;Byx THIIOB MaTepHaJJ:OB rrpoaHaJJ:H3HpOBaHO BJIH5IHHe r eOMerpHLieCKHX rrapaMeTpOB 

6 apoepa Ha CHJI)KeHMe BH6pal(MM B 30He 3a 6apoepoM. H a OCHOBaHHM 3TOfO IIpHBe,D;eHbi 

p eKOMeH,n:al(HH ITO rrpaKTHLJeCKOMY rrpoeKTHpOBaHHIO BepTHKaJJ:bHOfO CeHCMMLJeCKOfO 

6 apoepa. 

H ~reTsepToii: rJI~Be paccMoTpeHa n pearrH30BaHa B KOHeLJHo pa3HOCTHoii <}lopMe 

M eTO.[(MKa OIITMMM3al(HM rrapaMeTpOB BepTHKaJibHOfO CeHCMMLJeCKOfO 6apoepa )l;llil 

3a,D;aHHbiX rpyHTOBbiX ycJIOBMH H ypoBH51 BH6pal(MOHHOfO B03,D;eHCTBM.5I. IlpnBe,D;eH rrpnMep 

p acLJeTa OIITHMaJJ:bHbiX rrapaMeTpOB 6apoepa IIp H 3a,D;aHHhiX rpyHTOBbi X YCJ£0BH5IX )l;Jl5I 

6 apoepa H3 )KeJ£e3o6eToHa n rreHorronncTepona. BhmonHeHo LJHcnei:moe Mo,n:enHpoBaHHe 

B3aMMO)J;I~HCTBH5I BepTM.KaJJ:bHOfO CeHCMHLJeCKOfO 6apoepa C IIOBepX~OCTHbiMH BOJJ:HaMH 

P 3Jie5I c y-qeToM yrrpyrorrnacTnLJecKoro xapaKTepa .n;e<}lopMnpoBaHIDI rpyHTa, Ha ocHoBaHMH 

KOTOpOrO ycTaHOBJJ:eHa rrpnMeHHMOCTb MeTO,ll;HKH OIITHMM3al(M~ M B03MO)KHOCTb 

MCIIOJib30BaHIDI 6apoepa B KaLJeCTBe cpe,D;CTBa 3a:W:MTbi OT BH6pal(HH BbiCOKOM 

H HTeHCHBHOCTH. 

1-(o<:~TOBepHOCTb DOJIO:IKeHHH, BbiBO.[I.OB H peKOMt::H.[I.aQHH )J.HCCepTaQHH, HX 

uay1.JH3SI HOBH3H31, 060CHOBaHHOCTb H COOTBeTCTBHe KpuTepuSIM, npe,ll.bHBJIHeMhiM K 

):.HCCt~pT:aQUHM 

060CHOBaHHOCTb M .D;OCTOBepHOCTb HayLJHbiX IIOJIO)KeHMH, BbiBOLJ:OB H peKOMeH,D;al(MH 
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CTI1THYThl B ,ll)fCCepTaU:HOHHOM HCCJie.ll:OBaHHI1( 3a cqeT: KOppeKTHOii IIOCTaHOBKH 3a.n:aqH 

Ha OCHOBaHHH cpyH.n:aMeHTaJibHbiX IIOJIO)I(eHHH MeXaHHKH CIIJIOIIIHOH cpe.n:bl H MeXaHHKH 

r pyHTOB; HCTIOJib30BaHIDI BepH<}mu,HpOBaHHOrO H anp06HpOBaHHOrO B ,n:pyrHX 3a,n:aqax 

M exaHHKH nporpaMMHoro KoMnrreKca SIMULIA Abaqus FEA H sepHcpHKaU,HH p acqeTHbiX 

M O.ll:eJieH Ha HMeiOIIJ;HXC~ 3KCIIepHMeHTaJibHbiX .n:aHHbiX H 3aBHCHMOGUIX, IIOJiyqeHHbiX B 

p aMKaX HaTypHbiX H Jia6opaTOpHbiX HCIIbiTaHHH, a TaK)I(e TeopeTHqecKHX pe3yJihTaTaX, 

HOJiygeHHbiX peiiieHH~M CXO.ll:HbiX 3a,n:aq aHaJIHTHl.JeCKH JIH60 C IIOMOIIJ:biO .n:pyrHX 

l.JHCJieHHI.IX IIO.ll:XO.ll:OB. 

OcH OBHI>Ie noJIO)I(eHH~ .n:HccepTaQHH anpo6HpoBaHbi Ha IIIecTH Me)l(.n:yHapo,n:HbiX 

KOHcpepeHU:H51X. HayqHbie pe3yJihTaTbl .ll:OCTaTOl.JHO IIOJIHO H3JIO)I(eHbl B 10 HayqHbiX 

ny6JIHKai~H~x, H3 KOTOpbiX 2 cTaTbH HarreqaTaHI.I B )I(YPHaJiax H3 rrepeqm1 BAK H 1 cTaTb~ 

H arre"LJaTaHa B )l(ypHarre, Bxo.n:~IIJ:eM B 6a3y ,n:aHHhiX Web of Science. 

3:Ha'lfHMOCTb IIOJifqeuHbiX pe3yJibTaTOB 

IIonyqeHHbie B pe3yJihTaTe pa6oThi peKoMeH.n:an;HH no rrpoeKTHpoBaHHIO 

BepTHKaJibHOrO CeHCMHl.JeCKOrO 6apbepa H rrpe,r~JIO)I(eHHa~ KOHel.JHO-pa3HOCTH~ MeTO)l;HKa 

OIITHMH3ilQHH, l103BOJIHT pa3pa6aTbiBaTb 6onee 3cpcpeKTHBHbie cpe)l;CTBa 3aiiJ:HTbi OT 

BH6pau;Hi1: HH3KOH HHTeHCHBHOCTH. TaK)I(e rrpHBe)l;eHHbie MeTO)l;HKH l103BOMIOT )l;eJiaTb 

n:pe.n:napHTeJibHYJO ou;e)IKY B03MO)I(HOCTH rrpHMeHeHH~ BepTHKaJibHOrO 6apbepa .ll:JI~ 3aiiJ:HTbl 

OT BH6paQHH BbiCOKOH HHTeHCHBHOCTH. 

HayquaH HOBH3Ha pa60Thi 

HoBH3Ha BbiiTOJIHeHHOH pa6oThi 3aKJIIOl.JaeTc~ B rrpoBe)~eHHOM q HcJieHHOM 

M O)l;eJIHpOBaHHH B3aHMO)l;eHCTBH~ BepTHKaJibHbiX CeHCMHl.JeCKHX 6apoepoB c 

riOBepXHOCTHbiMH ceHCMHl.JeCKHMH BOJIHaMH BO BpeMeHHOH 06JiaCTH, Ha OCHOBaHHH 

KOTOpOrO Bbi~BJieHbl OCHOBHbie rrapaMeTpbi BepTHKaJibHOr O CeHCMH"LJeCKOrO 6apbepa, 

orrpe,r~emiiOIQHe CHH)I(eHHe BH6paQHH B 3aiiJ:HIIJ:aeMOH 30He )l;JI~ KOTOpbiX BITOCJie)l;CTBHH 

,r~aHbi peKoMeH.n:au;HH .n:rr~ rrpaKTHllecKoro rrpoeKTHpoBaHH~. KpoMe Toro, paccMOTpeHHa~ H 

peaJIH30BaHH~ MeTO.ll:HKa OIITHMH3aQHH rrapaMeTpOB 6api>epa l103BOJI~eT rrpoeKTHpOBaTb 

6apbep, o6ecrretiHBaiOIIJ:liH .ll:OCTaToqHbiH ypoBeHb CHH)I(eH~ BH6paU:HH IIpH MHHHMaJibHOH 

GTOHMOCTH. IlpoBe)l;eHHbiH aHaJill3 B3aHMO,Z:(eHCTBH~ BepTHKaJibHOrO CeHCMHqeCKOrO 

6apoepa c rroBepxHOCTHhiMH ceH:cMHtiecKHMH BorrHaMH P:~me~ c ~eToM rrrracTH'lecKoro 
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x apaKTepa ,lJ;ecpOpMHpOBaHJil~ rpyHTa npH pa3Hl>IX ypOBWIX C,IJ;BHI'OBbiX ,n;ecpopMaii;HH 

IIOKa3lt.IBaeT, qTo 6apb~p HaH6onee 3cpcpeKTHBeH ,IJ;JI~ BH6p an;HH Ma.JIOH JiiHTeHCJiiBHOCTH, 

O.IJ:HaKO ero JiiCTIOJib30BaHHe B03MO)l(H0 Jil .IJ:JI~ BbiCOKOJiiHTeHCHBHbiX BH6paJJ;HM C Tpe6yeMOM 

,l~OIIOJIHHTeJibHOH pacqeTHOH IIpOBepKOH, yqJiiTbiBaiOIJJ;eif HCJIHHeHHbi H xapaKTep pa60Tbl 

r pyHTa. 

IlpaKTnqecKoe 3uaqeuue pa6oTbi 

flpaKTJilqecKa~ u;eHHOCTb ,n:aHHOH pa60Tbl 3aKJIIOqaeTC~ B IIOJiyqeHHbiX peKOMeH,n:au;~x 

IlO rrpoeKTHpOBaHJillfO BepTHKaJibHOI'O CeHCMJilqecKOI'O 6apbepa If rrpe.IT,JIO)KCHHOH KOHeqHo

p a3HOCTHOH MeTO.IJ:UKOH OIITJiiMJil3aJJ;UU, II03BOJI~IOIJJ;eH pa3pa6aTbiBaTh 6onee 3cpcpeKTUBHbie 

cpe.n:cTBa 3aiJJ;UThi oT Bn6pau;uii: HU3Koii UHTeHCUBHOCTU. T aK)I(e pa3pa6oTaHHbie aBTopoM 

M eTO)l;HKH II03BOmiiOT ,n:eJiaTb rrpe,n:BapHTeJihHYffi OU:eHKY B03MO)l(HOCTJil IIpHMeHeH~ 

BepTHKaJibHOI'O 6apbepa .IJ:JI~ 3aiJJ;HTbl OT BH6pa:U:HH BbiCOKOH JiiHTeHCJiiBHOCTJil. 

PeKoMeu~au:uu no UCnOJib30B3HHIO pe3yJibT3TOB ~uccepTau:uouuoro 

HCCJie~onauuH 

Pe3)'JihTaTbi pa6oTbi MoryT 6oiTh HCIIOJih30BaHhi n pn rrpoeKTHpoBaHHH cpe.n:cTB 

BH6po3aUJ;HTbl OT BH6pa:U:HH ecTeCTBeHHOH Jil JiiCK)'CCTBeHHOH npHpO.IJ:hi: 

- IIpH rrpoeKTHpb BaHHJil BH6po3aiJJ;HTHOI'O 6apbepa ,l~JI~ 3aii{JiiTbl OT BH6pa:U:HM, 

Bbi 3BaHHbiX BbiCOKOCKOp OCTHbiM )l(eJie3HO.IJ:Op0)l(Hbi M Ha3eMHbiM TpaHCIIOpTOM; 

- IIJPH IIpOeKTHpOBaHHH CeHCM03aiJJ;HTbl B CJiyqae IIO.IJ:TBep)l(.IJ:eH~ B03MO)l(H0CTH 

B03HUKHOBeH~ rroBepxHOCTHhiX BOJIH P3ne~ B .n:aHHoii MeCTHOCTH. 

HhUIBJieHHbie 3aJJteqauuH no ~uccepTau.uu 

1) B pa6oTe paccMoTpeHa 3aiJJ;HTa OT rroBepxHOCTHhiX BOJIH P3ne~, o.n:HaKo rrpH 

3eMJieTp~CeHH~X MOryT B03HHKaTb 06beMHhie BOJIHLI, 3aiJJ;HT)' OT KOTOpbiX 6apbep 

He o6ecrre"LJmBaeT, qTo orpaHifqHBaeT ero o6nacTh rrpHMeHeHIDI. 

2) B rnaBe 1 Heo6xo,n:HMO yrroM~HYTh .n:pyrue M eTO.IJ:hi CHH)l(eHH~ BH6pau;Hii, 

HaTipHMep, He,n;aBHO npe,n;JIO)l(eHHbiH Jil ,lJ;OCTaTOTfHO pa::~pa6oTaHHbiH MeTO.IJ: 

pe3oHaHCHJoiX Mace (KaqHonna H ,n;p. ) , a TaK)l(e ,n;aTb 6onhrne HHcpopMa:U:HM no 

B03MO)l(HOCTJil JiiCTIOJib30BaH~ «MeTaMaTepHaJIOB», II03BOJI~IOIJJ;HX OTKJIOH~Tb 

IIOBepXHOCTHhie BOJIHbl. 
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3) He,n:ocTaT01fHO rro,n:po6Ho orrHcaHa Hcrronh3yeMaH IIHcneHHaSI cxeM a: KaKHM 

6 6
1 .. 

0 pa30M Bbl ~paiOTC.H ee rrapaMeTpbl If KaKOe BJIH.HHHe 3TO OKa3biBaeT Ha 

LJHCJieHHbie pe3~JlbTaTbi? 

4) flpHMeHeHIIe 6 hpbepoB TaK)I(e IIMeeT cep be3Hbie orpam-rqeHU51 .Z::t;JI.H 3a.II:J;IITbi 3)1;aHIIH 

H o6oeKTOB rop0.11;CKOH MH<l>pacTpyKTypbl. Harrpmv~ep , B Ta6JIMI:J;e 4. 1. ( CTp. 114) 

n on yiieHbi rrapaMeTpbi 6apbepoB: IIpHMepHO BbiCOTOH 30 MeTpOB M IllHp HHOH 

6,5 MeTpa, npH 1 npHMeHeHMM neHorronHcTep ona, H BbiCOTOH 67 MeTpos H IllHpHHoii 

3 MeTpa, rrpH rrpHMeHeHMM 6eToHa. H a Halll B3rJI.H,I( YKa3aHHbie pa3Mepbi 6apbepos, 

1 ~ c 6 ~ ~ ) c yqeTOM pa3nHIIHbiX KOMMYHHKaQHH TPY orrposo.z~oB, JIMHHM CB.H3eH H T.II. , Ha 

n paKTHKe He p darrH3yeMbi. 

5) B qwpMyrrax (1.1), (1.2) H (1.3 ), Ha cTp. 1J-14, aBTopoM B IIHCJIMTen.Hx 

HenpaBHJibHO r Ka3aHbl 

(ycKopeHmi , cKopocTII, 

aMIIJIHTY):J;Hbi e 3HaqeHH5I HOpMHpyeMbiX rrapaMeTpOB 

B1I6porrepeMem;eHH51) . B HOpM aX B COOTBeTCTBYIOID:IIe 

q>opMyrr:&I BXO):J;.HT cpe):J;HMe KBa):J;paTIIqecKIIe 3HaqeHmr HopM1IpyeMbiX rrapaMerpoB. 

TaK)I{e HerrpaBHJibHO YKa3aHO orropHoe 3HaqeHMe BH6poycKopeHH51 : 3 * 1 o-4
' BMeCTO 

1 0-6
M/CeK

2
. 

6) Co,11;ep)l{aTC.H CMHTaKcMq ecKMe II CTIIJIMCTMqecKMe o rrm6KM. 

)~aHHbiC 3aMeqaHk 51 HOC.HT peKOMeH):J;aTeJibHbiH x apaKTep II He CHM)I{aiOT o6m;eii: 

JJ,eHHOCTH pa60Tbi. 

3:aK.moqeuue 

B r:~;erroM, ):J;HccepTaQIIOHHa.H pa6oTa )zy.11;qeHKO A.B .. «AHarrii3 II orrTIIMII3aQII.H 

liapaMeTJ>OB BepTHKaJibHbiX CeHCMMqeCKMX 6apbepoB IIpH yqeTe ):J;HCCMIIai:J;MM 3Hepr HM» 

n pe):J;CTaBJI.HeT co6oii: 3aKOHLJeHHOe HayiiHOe HCCJie,n:oBaHHe, KOTOpoe no ero aKTYaJibHOCTH, 

HayiiHOMY ypOBHIO, a TaK)I{e rrpaKTMLJeCKOH M TeopeTJf tieCKOH 3HaqMMOCTH OTBeqaeT 

1KpHTep1I5.£M, ycTaHOBJieHHbiM floJIO)I(eHIIeM 0 IIpiiCY)I():J;eHIIM yqeHbiX CTeiieHeH 

(rrocTaHOBJieHIIe I1paBIITeJibCTBa P<l> NQ842 OT 24.09.2013 r. )1;JI5.£ ):J;IICcepTaQHH, 

n pe,11;CTaBJieHHbiX Ha COMCKaHMe yqeHOH CTeneHH KaH):J;H.JJ:aTa TeXHHLJeCKMX HayK), a ee 

aBTOp, )~y,n:qeHKO A .B., 3acny)I{MBaeT rrpHcsoeHM.H eMy yqeHoii cTerreHM KaH,n:M,n:aTa 

TeXHnqeCKMX HayK IIO CIIei:J;MaJibHOCTH 01.02.04 - MeXaHMKa ,n:e<i_)opMHpyeMOr O TBep,11;0r0 

Terra. ABTOpe<l>epa:r ):J;HCCepTai:J;HH ):J;OCTaToqHo IIOJIHO OTpa:>KaeT OCHOBHOe CO):J;ep)l(aHne 

,n:nccepTai:J;HOHHOH pa60Tbi. 
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0T3I»IB Ha ,n;MccepTarvno M aBTope<PepaT paccMOTPeH n o.n;o6peH Ha 3ace.n;aHMM HTC 

«TeopiDI coopy)l(eHMih~ l(H1111CK MM. B.A. KyLiepeHKO AO «HI1U: «CTpOMTenbCTBO» 

(npoToKon N~ 3/19 OT 16.05.2019r.). 

)J;HpeKTop l(H1111CK HM. B. A. KyqepeHKO 

AO «HI111; «CTpoHTenhCTBO» 

Be,Z:VIKOB I1BaH I1BaHOBHq 

)WKTOp TeXH. HayK, rrpo<l>eccop 

Ten.: 8 ( 499) 171 26 50, 8 ( 495) 766 81 36 

e-maH: vedyakov@gmail.com 

3aBe,n;yiOrn;m1 na6opaTopMe:H: 
,ll;MHaMMKl1 coopy)l(eHMH 

l u-nrn:CK HM. B. A. K~epeHKO 
AO «HHIJ: «CTpOHTenbcTBO» 

KaH.[(H,ll;aT TeXH. HayK 

Ten.: 8 (499) 170 15 45, 8 (926) 111 86 76 
' 

e-maH: 89261118676@mail.ru 

ApyTIOH51H MapaT Bna.n;MMHpoBMq 

AK.QHOHepHoe 06m;ecJBo «HayqHo-Hccne,n:oBaTenncKHH u;eHTp «CTpoHTenhCTBO» 
(AQ «IDIIJ; «CTpOHTenbCTBO» ), 

109428, r. MocKBa, 2-51 I1HCTMTyTcKa51 yn., ,n;.6, Koprr. 1 

+7 (495) 602 00 70 

e-mail : inf@cstroy.ru, www.cstroy.ru, info@cstroy.ru 

1.1. Lt.). ~tt~ e/1/, ~ . 

~~,, t>.JI JllucUJ~~ 
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