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<<Ann:orporlHfl yrlpyr[x lr [porlHocrHbrx xapaKTepucrrrK KaMeHHofi n.naarcu

rr3 KepaMr{qecKoro KIIpIIIIqa IIpII oceBoM OAHOOCHOM C)r(arur{>
rlpeAcraB'neHnoft Ha coHcKaHlle yveHofi crerreHr{ KaHA[Aara TexHgqecKrrx

HayK rlo c[equaJrbHocrlr 05.23.01 - CrpoureJrbHble KoHcrpyK rrvtrt3AaHuq 1a

coopyxeHr{fl

,{rccepraqna corlcKareJl{ rIocBtIrIeHa r4ccneAoBaH}rro aHr,r3orpolr.r' yrrpyrr.rx u
[poqHocrHbrx xapaKTepI'IcrLIK xarrlenHofi KnaAKI4 [pI4 oAHoocHoM cxarLrv Lr pa3pa6orr<e MoAeJrH
IlpotlHocrl'I xatrteunoft KnaAKIl npu cxarl{I,I no.q rIpoI43BonbHbIMIa yrnaMI,I K uIaBHbIM ocrM
aHr,r3oTporrrru.

EonHnuncrBo rLIIIoBbx KaMeHHbIX KoHcrpyKrlr,rft (creHrr, cron6rr) pa6oraror Ha cxarr4e
nep[eHAI{KyJItpHO nJIOCKOCTI'I ropr43oHTanbHbx rtrBoB KJrarKr.r. OAuaro cyrqecrByer pflr,
KaMeHHbrx KoHcrpyKIIrEfi, conporrlBJleHrle cxarltro KoropbD( Moxer onpeAenrrbcr [poqHocrbro
Ha cxarl'Ie KIaAKI'I rIoA Apyrl{nau (no cyrl{, rlpou3BoJlbubrMr.r) yrnanuE K pacrBopHrrM lrear'r. K
TaKI'IM KoHcrpyKIII'IflM orHoctrc.g B3allMoAeftcrsyrcqne c KapKacoM creHbr KapKacHbrx 3ganuit,
Hecylque cTeHbI c [poeMaMI'I, [paKTI4tIecKH Bce BI'IAbI cBoAqaTbIX KoHcTpyKrI uit uctopuqecKr.rx
z4auuit !r Mnorr4e Apyrr.re KoncrpyKrlr{r4.

llpu sToM' n ranxenepnoft [paKTuKe pacqer o6osHa.{eHuHx xoucrpyxqrzt o6rr.r'o
cBoAI'ITct K cpaBHeHI'Irc cxl'IMarorllIx uanprxeuzft c nporrHocrbro KJraAKr4 Ha cxarr.re
[epneHAI4KyJL[pHo roprI3OHTaJIbHbIM pacrBopHbrM rrrBaM, KOTOpar pernaMeHTr{poBaHa B

HopMarI'IBHoft,qoKWeHTaIIuu (pacveruoe conporlrBneHr4e KJraAKn cxarnrc). oguaro, Hanpr4Mep,
B KpecroBbrx KaMeHHbIx cBoAax ocHoBHofi noror cxl4Maloqux ycnnufi lpoxoAr.rr r{epe3

'4l'IaroHanbuue pe6pa, orHocI{TeJIbHo Koropbrx Ktapfluqu (u, cooreercrBeHuo, pacrBopHbre runu)
opI{eHTI'IpoBaHhI IIoA yrnoM 45o. llpn sroM B pacnany6xax 3HaqeHr,re yrJra r43MeHserc x or 45o go
90o n 3aBI4cI{MocrH or Mecro,,ono]Ke'ufl, a*anu3'pyeMoro yqacrKa. llpr.r upunae'eHr4r4 r'Horo
cnoco6a BeAeHHt KnaAKH cBo,4a 3Harreur4e yrna r43MeHrerc.[ ot 0o Ao 45o. Auarorn.r'Hr,r
3aKoHoMepHocrtM uoAquHslorcfl u ge(foprraaqraoHHbrx xapaKTepr{crr.rK KnaAnu. orueqeHHbre
o6closrelrcrna o6ocnoBbrBaror aKTyaJlbHocrb rr{cceprarluoHHbrx r4ccneAoBaHu[ fa-rraruora A.B.

K o'IenurHblM AocroI{HcrBiIM AucceprauuonHofi pa6ornr cneAyer orHecrr4 rouuercnrr6
noAXOA K peIIreHI'IIO nocraBJIeHHhIX 3aAar{, BKrroqarculnfi reoperhrrecKr4e ooocHosaHus n
coBoKynHocru c qrIcJIeHHbIMI4 u Susuuecxuuu (na6oparopnrnraa) sKcnepHMeHTaMu, c
rlocileAylouleft pa:paoorrofi na ocHoBe nonyrreunhrx pe3ynbraroB MoAeJrpr npoqHocru raueHuofi
KJIaAKI'I I{3 Kl'Ipnuqa [pI4 C]KATLLr rIoA rlpor{3BoJrbHbrMr.l yfJraMr{ K rJraBHbrM ocrM aHr{3orporrr4r.r.



Onsrsecxue gKctrepuMerrtr BbrtroJrrrenbr Ha BbIcoKoM coBpeMeHHoM ypoBHe B

coorBercrBrol c 4eftcrnyroqnffi cranAapraMu u o6rqenpr,rHrrbrMl4 MereAI4KaMu. 9ucleuHrre

gKcnepnMexTbr BhmoJraeHbr B KoMrrJreKce KoHerrnogJreMeHTnoro MoAeJlvrpoBanufl ANSYS c

rrcrroJrb3oBaJrr.reM flpr4Hrl]rna MlrKpoMexaHrrqecKoro MoAenupoBaHafl .

OrAenrso cneAyer orMerprrb, qro pe3ynbrarbr Haf{HbIX uccneAonasuft IrcIIoJIb3oBaHbI npl4

pa3pa6orKe CII 5.02.01-202I <Kauennsre r4 apMoKaMeHHbre KoHcrpyKIILru. CrpourerlbHble

HopMrr rpoeKrr,rpoBaHr4s)) u CII I.04.03-2022 <O6cneaoBaHr4e u yc:alrenue KaMeHHbrx I,I

apMoKaMeHHbrx KoHcrpyrquft . CrpouremHble HopMbI rIpoeKTLIpo BaHvA>> .

Pesylrraru uccreAosaHnfi aBTopa orBeqaror [ppr3HaKaM nayruofi HoBI,I3HrI vI

npaxTfiqecxoft sHa.ruMocrr{. Paspa6orana reoperlrrrecKr4 r,r gKcnepI,IMeHTtuIbHo o6ocnonauuas

aHarurnqecKaf, 3aBl4crlMocrb, no3BoJlrlloIqafl BbIrIoJIHtrb pacrrer npoqHocrpl xalregnoft KnaAKIr I{3

rronHoTeJrofo KepaMprtrecKofo Kr4p[rua noA npora3BoJrbHbrMr,r yfnaMI,I K ropI43OHTaJIbHbIM IIIBaM

KJraAKpr. Paspa6orana MeroArrKa oueHKr.r aHr.r3orpolr4u [porrHocrll Ha cirarlle n ynpyrl4x

xapaKTepr,rcrr4K rauenuoft KJraAKr4 rrpu o6cneAoeauul,t KaMeHHbrx xoucrpyruuft. [annaa

MeroAnKa Mox(er 6srrr upuueHeHa, Harrp[Mep, np]r rrpoBereHun pacqerHblx o6ocHoeaHlaft

cBoAqarbrx KaMeHHbx KoucrpyKutrft ucropnqecKl,Ix sAaHEfi .

.{ocronepHocrb [oJrfreHHbD( pe3ynbraroB noATBepxAaercr [pr,rBeAeHHbIM[ pe3ynbraraM]I

(fuauuecrux 3Kcnepr{MeHroB, anpo6a{ueft ocuoBnbx pe3yJrbraroB Ha xou(pepeuquxx 14

ceMr.rHapix, n ouy6rurKoBaHHbrx pa6orax.

Pesynrrarrr Ar,rcceprarlnonnofi pa6oru, BbrHocr4Mbre Ha 3alrlury, npotrrnll AocrarorrHylo

anpo6aqurc na 12 HayqHo-TexHr,rqecKr,rx xon(fepenqrrfrx, B ToM rrucre c MexAyHapoAHbIM

fracrr.reM, ony6rzronaHbr B 24 nayun:';rx rpyAax colrcKareJl.f,, BHeApeHbI B HopMarI,IBHbIe

AoKyMeHTbr r4 rrcloJrb3oBaHbr B npoerrnofi npaKTI4Ke.

3apreqannn no aBTopeQepary:

l. .{uccepraquoHHbrMl,r plccJreAoBaHufllau gKcrrepr4MeHTaJrbHo ycraHoBneHbl 3HaqeHIdrI

npoqHocrrd Ha cxarr.re rauennofi KnaAKlr n saBvcvtr/losrH, cBr3brBarorlEe ee 4e(fopiraar\nLr n

Harpsxeur,rr, no KoropbrM ycraHoBneubr 3HaqeHr{r MoAyJIefi ynpyrocru IE xoe(f$uquenton

Ilyaccoua raueusoft KJTaAKH upu 4eftcrnvu patHoMepHo pacnpeAereHnofi Harpy3KI4 noA yrnaMl{

0o,22,5o,45",67,5", 90o r rrJrocKocrra ropr.r3oHTanbHbrx pacrBopHbrx IIrBoB. BosN4oxHo rIa

rlclloJrb3oBaHrae noJrfreHHbrx 3aBl,rcr,rMocreft (u pe3ynbraroB AI4ccepraIII4oHHbx LlccneAoBaluufi n

qenorra) npu 4efi crwrv Hep aqHoMepH o pacnpeAerennoft Harpy3Kpr.

2. Ha pr4cyHKe 3 6 (crpanuqa 9 anropeSepara) rpeAcraBneH noryrenurtfi

gKc[epr.rMeHTaJrbHbrM rryreM Mexanr,r3M pn3pyrrreHr,rr o6parua ralreusofi KIaAKLI npu 4eficreuu

Harpy3KLr BAoJrb ropr,r3oHraJrbHbx (onopHrx) pacrBopHbrx rrrBoB. O6paseq pa3pyrlaerct or

pa3AeJreHr.rs Ha orAeJrbHbre croJr6u nepruxaJrbHbrMr{ TpeulprHaMa BAoJrb onopHbx IIrBoB, a rlo



cyTlr, oT rrapyrlleHr,r.f, HopMturbEono cqellneH{ff Krrpllilsa v pacrBopa ropl43oHTanbHbx IIrBoB.

OAnaro B peaJrbHbrx KoHcrpyKrIE D( no[eper{Hoe 4erfoprnrrapoBaHl4e cAepxslBaercf, coceAHI4MpI

f{acrKttMtr KJraAKrd. Boguoxso Jrr{ [epeneceHr,re pe3ynbraroB nonyqeHHblx na $pamreHTe KJIaAKI4

Ha KJraAKy pea-nruofi KoHcrpyKIILIu.

3. kls reKcra anrope(pepara He BnoJrHe .flcHo, BbrnoJrnflJlcfl. nv cpar'nureltnsrfi aHaJrprg

pe3yJrbraroB pacqera KaMeHHbrx KoHcrpyKrlufinpu 4e(poprraaquoHHbx xapaKTepl{crl{Kax KnaAKr4

orrpeAeJreHHbx B coorBercrBlrr.r c HopMarnsHoft AoKyMeHTaIIueit u npra ge(bopMallploHHbrx

xapaKTepr,rcrr4Kax nonf{enHbrx B pe3yJlbrare IdccJIeAoeaHLIft .

OrNae.IeHHrre 3aMerIaHI,Ig He cnlrxalor reoperl,rqecrofi u flpaKTurlecrofi sHaqlaMocrl{

AucceprarluoHnofi pa6orbr, Koroparr xapaKTeplr3yercs KaK 3aKoHtIeHHoe Haf{Hoe [ccneAoBaHI,Ie.

,{uccepraqrroHuar{ pa6ora fzuralroxa Anrona Bna4uunpoBl4qa <Aun:orponrt ynpyrux lI

npoqHocrHbD( xapaKTeplrcrr.rK xaueuuofi KnaAKlr r,r3 KepaMllqecKoro KI{pnI4rIa npn oceBoM

oAHoocHoM cxarr,r[)) upeAcraBJrfrercs. garonqennofi HaytlHo-KBa-nuSuraqr,Ionnoft pa6orofi,

nmomrenuoft Ha aKTynrrbHyro reMy, coAepNaqeft Haf{HbIe pe3yJlbrarbl, BbIBoAbI Lr

peKoMeHAarlulr, orBerraroqrre Kpr,rrepr{JrM Hafrnofi nosugHbl }I [paKTlrqecxofi 3HaqI,IMocrI,L

,{rEccepraquoHHrur pa6ora yAoBJrerBopxer rpe6oBanlltM rL 20 n 2l floloNesras o

npucyxAeHr.ru yqeHbrx creueHeft r,r nplrcBoeHlru f{eHbrx zsaHufi, BAK Pecuy6turcu Belapycr, a

ee aBTop - falaruor A. B. sacryxr,rBaer rrpucyxAeHut yuenoft. crerIeHI,I Kan4r4rararexHl{qecK}Ix

HayK no cneurraJrbHocrn05.23.01 - crporzreJrbHbre KoHcrpyKlluvt,sl.a'r^fifr I4 coopyxeHlls.

3uuraH Cepreft Cepreennv

KaHAHrar rexHr4lrecKr4x HayK (nayuHar cleqplaJlbHocrs 05.23.0 1

<Crpouremurre KoHcrpyKIrHH, 3AaHI4.l u coopyxeuua>),

AorIeHT BlIIIIfn.{C I4Hxeuepuo-crpollTeJlbHofo I4HcrHTyra

OfAOy BO <Casxr-flerep6yprcxr,rfi norurexHuqecxptfi

yHr,rBepcuTer llerpa Belnxoro>>

+7 -921-347 -77 -01 , zimin_ss@spbstu.ru
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CseAeHus o6 opraunsaquu:

Carmr-flerep6yprcnufi rroJrr.rrexHprr{ecrufi yHHBepaHTer flerpa Berlmoro (Cn6ITy)

195251, r. CaHnt-flerep6ypr, BH. Tep. f. MyHllllunalruuft oKpyr ArcaAeuaqecxoe,

yl. IolurexHuqecKar, x29 nwt.B

HnxenepHo-crpourerbHui uscruryr, f ugporoprry c- I, rca6.220

+7 (812) 535 25 09, office.ice@spbstu,ru
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