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3axmucHi Oeperosi cnopyau
BiHHMIBKMI HAIllOHATBHINA TEXHIYHUH YHIBEPCUTET

AHoTanis

B oaniti cmammi posensioaromvcs ma ananizylomucsi NPOEKMYGANbHI PilleHHsT Oepe2osux Cnopyo, OCHOGHI munu
bepe2oyKpIinIoyux cnopyo ma ix 3acmocy8antsi 6 CY4aCHUX yMogax.

Kuro4oBi ciioBa: 6eperoykpiruieHHs; XBHIIEPi3; MOJ; TPpe0Is.

Abstract

This article discusses and analyzes design solutions of coastal structures, the main types bureaucratic structures
and their use in modern conditions.
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AKTyaJIbHICTh OeperoBuX COPY/

Huni BHACcHiIOK aKTMBHOTO aHTPOTNIOI€HHOTO HAaBaHTaXCHHS OyJb-Ka NMpuOepeKHa 30Ha, MIiCT MOYUHAE
CTpaX/IaTH BiJl PO3MUBaHHS 3eMeNb. TaKoK BeMUKAN (aKTOp BilirparOTh MITOPMH, IO 37aTHI 3HUIIUTH BCIO
iHOpPACTPYKTYypy mNpHOEpekHOI 30HM XBHICr0. Jmg 3axucty mnpuOEpe:KHOiI 30HH BHUKOPHCTOBYIOTH
OeperoyKpirnHi CIOPyAH BijJl 3aXMCHHMX CTIHOK IO IMOBHOIIIHHUX CHUCTEM YKPIIUICHHS OeperiB. 3aXHCT MiCT
MpH IITOpMax 3abe3rnedye 3aXUIIeHICTh MicTa Ta Oe3MeKy HOro MEIIKaHIIIB, OCOONHMBO 1€ aKTyallbHO IS
KYPOPTHHX MiCT Ta MOPTOBHX, JIe 30UTKH Y pa3i MTOPMIB OYIyTh OCOOIHBO BEIHKI.

IIpoexTyBanbHi Ta TeXHiYHI pilleHHs TPpHU OeperoykpinieHHi

[To cBoeMy xapakTepy, iHXeHEepHI OeperozaxvcHi (0eperoyKkpirrodi) cropyau (yJaamTyBaHHS), MOXKHA
pO30UTH HA MACHBHI Ta aKTHBHI. [[aCHBHUMU € 3aXUCHI CIIOPY/IH, SIKi MEXaHIYHO MPOTHUIIIOTH po3MuBY. Jlo
HUX BIJIHOCSTBCS XBHJIbOBIIO1HHI, MiIipHI KaMiHHI 200 OETOHHI CTIHKH, a00 KaM'siHa 07IeKa, TOIIIO.

- XBUIIe3aXx¥MCHI - MAMpPHI OeperoBi CTIHKK XBHJIEBIAOIMHOTO TPOQiIA i3 MOHOJITHOTO Ta 30ipHOTO
OeroHa Ta 3aii300€TOHA, KaMiHHS, PsDK, Tallb; IIMYHTOBI CTIHKK 3a1i300€TOHHI 1 MeTaneBi; CXOOBi
KpIIUIEHHS 3 YKPITUIEHHSIM OCHOBHHUX Tepac; MAaCHBHI XBUJIEIIOMHU;

- XBuieracadi — KOHCTPYKIIi 3 MOPUCTOI0 CTPYKTYPOIO, L0 MPOMYCKAIOTh XBUIIIO Tacs4 ii iIMIyJIbCHY
cuiy,;

- [InsoxoyTpuMyroui — (B370BXKOEpEroBi) MmifBoIHI OaHKETH i3 OeToHa, OETOHHUX OJIOKIB a00 KaMEHiB;
(onepeuHi) MoJH, TpaBiTaIliiiHi MIMOPH, MAILOBI;

- CremianpHi — 3aX0/TH, SIKi PETYJIIOIOTH YIIPABIIIHHS CTOKAMH PIYOK: iMiTaIlisl IPUPOAHUX OpM penbedy,
gKa Tnependadae mnepedasyBaHHs 3amaciB HAHOCY, OYIIBHUIITBO CTPYMEHsI - HAIPaBISIOUYMX OEperoBHX
cnopyn y Burisii 1amo (i3 3emiri Ta KaMiHHOTO HAKHJY), TPOXIJHHUX MITIOP a00 HaIliB3arar. a TaKoX IITyYHe
3aKpiIUICHHS 3eMJTi BiJKOCIB.

3a CTIHOIO YJIalITOBYETHCS APEHAXK LIS BIIBOJAY BOJH Ta POOIATHCS BOAOBHUITYCKH B 01K MOpPS. 30BHILIHIO
MMOBEPXHIO CTIHOK OOJIMIIBOBYIOTh KAMEHEM TBEPIUX TTOPiJI.

[Toori BiKOCH 3aKPIiTUTIOIOTh KaAMiHHOK) OJEKEI0 Y BUIJISII HAKUAY a00 MOCTOBOIO, MOKJIAJEHOI MO
mapy 3BOpPOTHOrO (inbTpa, Ta OETOHHMX, a00 3ali300€TOHHMX IUTUT, YKJIAJEHHX IO IIapy KaMiHOBOi
migroropkr. OcoOJvBa yBara 3BEpPTAEThCS 3aKPIUICHHIO HIDKHBOI - MIAMOPHOT 4YacTWHU ojexi. Tyt
3aCTOCOBYIOThCS IIIIYHTOBI psimd abo yreprTi 3yOW, sKi 3aloBHEHI KaMiHHMM HakujoM. B yMmoBax
IHTEHCUBHOTO PYyXy NpPUOEPEKHOr0 HAHOCY MACHBHI 3aXMCHI CIOPYAM caMi 1MOocodi MOXKYTh TUIBKH YIIO-
BIJIBHUTH TEMITA PO3MUBY, aJie He YCYHYTH HOTo.

AXTUBHHMH € 3aXHUCHI CIIOPYJIU, SIKi CIIPHUSIOTH BIJIKJIAJICHHIO HAHOCIB Ta HapoIlyBaHHs Oepery. Jlo HUX
BIZTHOCSITBCS MIOTIEPEUHI CTIOPYAH - Oy, ITOB3JOBXKHI Oepero3axucHi XBUIIEIoM, JaMOH), KOMOIHOBaHI TSI
o0xxaroro npodiiro.

[onepeuni gamMbu ab0 OyHHM PO3TAIIOBYHOTHCS I'PyIMaMU MEPICHIUKYISIPHO 10 JiHil Oepery. Bimcrann
MK HUMU TIPAUHUMAEThCS PiBHAM Bix 1 10 3 MOBXUHHN OyHH.



Y 6ik MOpsSI BOHU MPOJOBKYIOTHCS 10 THOWHA He Oinbine 2-3 M 1 B 6ik Oepery Ha 1-1,5 kM Buie piBHSI
Mopsi. I'pebeHb OyH poOUTHCS a00 TOPU3OHTAIBHUM 13 miaBuiIeHUM Ha 0,5-1 M Haja MOBEPXHEIO MOps, abo
nocTiiiHo miaBuieHux y Oik Oepery. KoHcTpykuii OyH pi3Hi, SKIIO TPyHTH AO3BOJSIOTH 3a0MBaTH Mali,
3aCTOCOBYIOTH NaJIbOBI OYHH, KOJIH HAsBHICTH AEPEBOTOULIIB HE T03BOJISIE 3aCTOCOBYBATH AEPEBa, 3aCTOCOBY-
I0Th METajleBi Ta 3aii300eToHHI mami. byHH MOXyTh OyTH CYHiJBHI 1 CKJIajaThCs i3 JBOX PSAiB Hallb i3
3aIOBHEHHSIM MPOMIXKKIB KamMeHeM abo OeToHoM. [Ipu HasBHOCTI HOCTaTHBOI KINBKOCTI MICKY Ta TPaBifo, SKi
nepeMillaloThesl B3JJ0BXK OeperoBoi JiHii, 0yHU e()eKTUBHO CIIPHUAIOTH HAPOLIYBaHHIO Oepera.

[ToB3710BXHI BUCTYIAIOTH i3 BOAM 200 MOBHICTIO 3aTOIUICHI XBHJIETIOMH - PO3TAIIOBYIOTHCS MapaelbHO
Oeperoroi JiHIl Ha TIHMOMHI 10 2-3 M. IX NMPU3HAYCHHS - YACTHHH CHEPTiI0 XBWIII Ta CIPHUATH HAKOITHYEHHIO
HAHOCIB M XBWJIEJIOMOM Ta Oeperom. Lleit akTuBHUI OeperoBuil 3aXUCT HAHKpaIUM 00pa3oM 3MiHCHIOIOThH
3aTOMJICHI XBUJIEJIOMH 3 BIIMITKOIO Tpedento Ha 0,3 - 0,5 M HmK4e piBHS MOPAL.

[lepenni TpaHi XBWJIENOMIB NMPHUAACTHCS TOJOTHA cxuin y Oik mops (1:3 a6o 1 :4), a 3amgHA TpaHb
CITYCKA€ETHCSl BEPTHKAIILHO.

Sk mokazaB JOCBiA eKcIUlyaralii Oepero3axucHUX CHOPYA Ha MOpSX Ta BOAOCXOBHINAX, NPH IX
YTBOPEHHI HEOOXiJHO KepyBaTHCS HACTYITHUMH MPUHIUITIAMH: YHIBEPCAIbHICTD, €TAIMHICTh, KOMILIEKTHICTH Ta
aKTHUBHICTB 3aXHCTY.

[TpuHMn yHIBEpCANBHOCTI MOJISATAE Y TOMY, IO MPOEKTYEMI 3aXHMCHI CIIOPYIW IMOBHHHI BHUKOHYBaTH
3axucHI (yHKIIT Tpu Ppi3HUX PIBHAX peXUMIB BojoWmuml (cmany abo  MiABHINEHHS — PiBHS).
[IpuaNHMT eTamHOCT OyIIBHUIITBA 3BOAWUTHCA A0 MOJMKJIMBOCTI iX HApOIIyBaHHS y IUIaHI 1 1O BHUCOTI 3
ypaxyBaHHSIM  MOXJIMBOTO  MiABHMINCHHS  piBHI  Ta  akTUBi3amii  HeOe3MeYHMX  TPOILECiB.
[TpuHIMIT KOMIDIEKTHOCTI MOJISITa€ B 3a0€3MEYEHOCTI 3axXHCTy OeperiB BiJ yCiX MOMIJIHMBUX NPUPOTHHUX
MIPOIIECiB, sKI BpakaloTh NpubOepekHi Teputopii. [IpHHIMT aKTUBHOCTI 3aXHCTy Tepeadadae, Mo CyIi,
nepexig A0 YKpimieHHs Oepero@opMylOYHX MPOIECIB 3a PaXyHOK IITYYHOTO MiJACHICHHS iX aKyMYyJFOHYOl
CKJIaJJOBOIO Ta Bi/MOBiTHOTO 3MEHIICHHSI.

Posrnsmatoun nutaHHs 3aXUCTy OEperiB Bijl HEraTUBHUX (PaKTOPIiB BIUIMBY Ha HUX, MU MaeMO Ha yBasi, y
MepIry 4epry, GaxTopu MPUPOJTHOTO XapaKTepy, HETOOMIHIOIYN HETATUBHI HACTIIKH JIFOJCHKOL TisTBHOCTI Ha
Oepera. baraTopiuHuii ONUT iIHKCHEPHOTO BIUIMBY Ha HUX TOKa3ye, HIOAO0 HEOOXiAHOCTI YMOB CTBOPEHHS 1
eKCILTyaTallil Thx, a0o 1HIIUX OyJUHKIB Ta CIOPY/, ajic TOJIOBHUM YHHOM, II0JI0 HEOOX1THOCTI KOMIUIEKCHOTO
MiXOMy M0 OIIHKK BCiX MOMJIMBHX HACTIJIKIB IIt0OOTO OYIiBHHUIITBA B OeperoBiii 30Hi. B ocobmuBocTi 118
CTOCYETBCSI peali30oBaHMX 32 OCTaHHI POKHM MPOEKTIB OyIiBHUIITBA Ha MOPCHKUX Ta PIYKOBUX MOOEPENHIKSIK
BEJINKUX TIPOMUCIIOBHX KOMILJIEKCIB, Y TOMY YHCIi HAQTOBUX TEPMIiHANIIB Ta iHIIUX €KOJOT1YHO HEeOe3MeUHNX
00'exTiB. Po3poOka HOBUX e(DEKTHMBHHX METOJIB MPOTHO3YBaHHS Ta YIMOPSIAKYBAaHHS MisIIHOCTI JFOAWHHA Ha
Oeperax, il onTuMi3arlis - 3a7a4a HAHOIIKIOTO Jacy.

Oco01MBOCTi KOHCTPYKIIA MpU OeperoykpinieHHi

Cepen 3aXMCHUX CIIOpYA MOXHA BHIUIUTH JIBa BHIM: 30BHIIIHI OTOPOKYBAJIbHI CHOPYIH 1
BHYTpIIIHI. 30BHIIIHI PO3TAIIOBYIOTH 110 30BHIITHBOMY KOHTYPY aKBaTOPii, BHYTPIIIHI AUISATH aKBaTOPIiO Ha
YAaCTUHH 1 MIEPEUIKO/PKAIOTh PO3BUTKY MIiCIIEBOTO XBHIIOBAHHS.

[To po3TanryBaHHIO 3aXMCHHUX CIIOPYJ Y IUIAHI PO3PI3HSIOTH XBWIJICIIOMH, OOW/BI Kpar SIKHX He
3'€IHYIOTBCS 3 Oeperom, i MOJIM, 110 NPUMHUKAIOTh OJHUM KiHIEM JI0 Oepera, a TaKOX OTrOpOKYBaJbHI
JnaMOu, IO CIIOPY/DKYIOTBCS JUTsl 3aXKMCTy MIIXIIHUX KaHAIIB MOpTy. B 3a5ie)HOCTI BiJl MPUPOJIHUX YMOB i
MPU3HAYEHHS HOro akBaTopis MOPTy Moxe OyTH 3axulieHa OJHUM MOJIOM, OAHUM XBHJIEIIOMOM abo
CHCTEMOIO MOJIIB 1 XBUJIETIOMIB.

3a crocobom 3abe3redeHHst CTIHKOCTI 3aropojpKyBajbHI CIOPYJM TOAUISIOTH Ha TpaBiTalliiiHi,
CTIMKICTh SIKMX Ha 3pYLICHHS 1 MEepeKHIaHHS 3a0e3MeUyeThCsl BIACHOK MAacoro, 1 MajboBi, CTIMKICTh SKUX
MOBHICTIO 200 YaCTKOBO 3a0€3MeuyeThCs 3a0MTUMH B OCHOBY MAISMU (KOJIOHAMHU).

[lo npoHWKHOCTI JUIS BOAM PO3PI3HSAIOTH 3aropoOJKYBAIBHI CIOPYIH THITY CYIUIBHUX a0o0
HACKpi3HUX mepemkoa. Ilepini MOBHICTIO NMEPEKPUBAE TOBIIY BOJHM, JOXOASATH IO JHA, a Bropi Kijgbka
MiAHOCATHCS HaJl piBHEM CIHOKIMHOI BoAW. Y HACKPi3HHX OTrOPOKYBAJIBHUX CIOpYJax XBHJeracsda
KOHCTPYKIIisl 3a3BUYall pO3TAIIOBaHA TUTBKU Y BEpXHill YacTHHI.

3arajbHi BUMOTHM JO0 KOHCTPYKINI IHMX CIOPYA 3YMOBJIEHI OCOOJUBOCTSAMHU IX 3BEICHHS Ha
HEe3aXUIIeHUX a00 HaIiB3aXMIIEHUX BiJl XBUIIIOBaHb aKkBaTOPisAx. Kpali KOHCTPYyKILii 3aXHCHUX CHOPYA, SIKi
JOMYCKalOTh MOPCBKI pOOOTHM MpH HAMOINBII HECTPHUATIMBUX TiIPOMETEOPOJOTiYHUX YMOBax 1 B
HaWKOpOTII TepMiHH. TaKMMH OTOPOHKYBAILHUMHA KOHCTPYKIIISIMHU SIBIITFOTCSI BENTUKI 30ipHI a00 HAKHIIHI
KOHCTPYKITii 3 BAXKKHX €JICMEHTIB, BUTOTOBJICHI Ha Oepesi.



Haif0inpIm mommpeHi 3aropoKyBajibHI CIOPYAH TUITY CYITUTHHUH TEPENTKOAN, K1 Y TIOIePEIHOMY
nepepisi MaroTh BUTJIA CIIOPY/I BEPTUKAIBLHOTO, YKICHOTO a00 3MilaHoro mpogiiro.

OropouKyBallbHI CIOPYIU BEPTHUKAILHOTO NPOQiMo OyAyIOTh Yy BUIJISII BEPTUKAIBHOI CTiHKH
(iHOA1 KOMipUacTOIO a00 MAILOBOT KOHCTPYKIIIi), sIKa BiqoOpakae BiAMOBIAHY XBUIIO. Y OUIBIIOCTI BUNIAIKIB
BOHM OyBalOTh TPaBITAIlIMHUMH 1 CKJIAJAIOTHCS 3 3 OCHOBHHX YAaCTHH: JI)KKA, BEPTUKAJIHHOI CTIHKU 1
HanaOymoBu. Hakwmui a®o BiacumHI ITKKa TpWU3HAYEHI IS BUPIBHIOBAHHS TIIOBEpPXHI JHA, OB
PIBHOMIpPHOTO PO3MOIiNY THUCKY Ha MPHUPOAHI MiACTaBH, a TaKOX IJs 3aXUCTy OCHOB BiJl PO3MHBY.
BepTrkanbHi CTIHKH 3BOIATH 3 OSTOHHMX MAacHBIB, PsDKEH, 000JIOHOK BEIHMKOTO JliaMeTpa, MaabOBUX PSIIB.
HanbynoBa siBnsie coboro 3a3BWYaii MOHOJITHY, piamie 30ipHO-MOHONITHY KOHCTPYKINIO 1 CKIIAJa€ThCS 3
Ty 1 napanery. CBOE Macor BOHa 30UIBIIYE CTIHKICTh CTIHKH, O0'€IHYE €JIEMEHTU B €IUHE IIiIE,
BUKJIIOUaE abo oOMeXKye MepelrB BOAM Yepe3 OrOpODKYIOUl CHOPYIKEHHS, a TaKOX CIYXHTh s
YCTaHOBKH IIBAPTOBUX 1 BiAOIWHUX MPHUCTPOIB, HABITAIlIHMX 3HAKIB, MPOKJIATaHHS IH)KEHEPHUX MEPEXK.

[Tpu OyAiBHUITBI 3aXUCHHUX CIOPYI BUKOPUCTOBYIOTHCS: 3BUYaliHI MacHWBH - MPSIMOKYTHI OJIOKH 3
OeroHy abo OyroOeToHy Macor 5-100 T; IMKIOMIYHI MacuBU - OeToHHI Oyoku Mmacoro 250-450 T
HI3IPIOBaTI MacHBH - O€TOHHI 2060 3aI1300€TOHHI MyCTOTLII KOHCTPYKIIi 3 AHUIAMH a00 0e3 THUII.

MacuBu-TiTaHTH - 3aTi300€TOHHI SMIUKH (IIOHTOHU) BETUKAX PO3MIpIB 3 AHHUIAMH 1 BHYTPIIIHIMA
MEeperopoikaMu, M0 BUTOTOBISIOTH Ha Oepesi, MOTIM CIYCKalOTh Ha BOMY, TPAHCIOPTYIOTh Ha ILIaBY,
BCTAHOBJIIOIOTH Ha ITOCTUIb 1 3aIIOBHIOIOTH ITICKOM, KaMEHEM, OETOHOM; iX Maca J0CArac KIJIbKOX THCIY TOHH.

Psox - nmepes'ssHa a0 3ami300eTOHHA KOHCTPYKIiS KOpoO4aToi (OopMH 3 JAHHINEM 1 BHYTPIIIHIMA
neperopoakaMu. Psoki BUTOTOBISIIOTH Ha Oepesi, MOTIM CIYCKaloTh Ha BOLY, OYKCYIOTh /IO MiCIisl yCTAaHOBKH,
3allOBHIOIOTH KaMEHEM 1 BCTAHOBIIOIOTH HA TIArOTOBJIEHY OcHOBY. [lommpeni TakoX 3axWCHI CHOPYAU 3
BEPTHKAIBHUX 3alli300€TOHHUX MHJIIHAPUYHUX OOOJOHOK BEIMKOTo aiaMerpa (moHaa 15 M), 3armoBHEHHX
CUIyYUMH Matepiajamu; iX 4YacTKOBO 3aHYPIOIOTH B IPYHT a00 BCTaHOBIIOIOTH Ha KaM'sHY JIKKO abo
CKeJIbHE MiJICTaBY.

BucHoBku

Bubip Tumy i KOHCTPYKIIi, CIIOpYyAX 3aJie)KUTh BiJl IPUPOJHUX YMOB Y30epeioKs, MpU3HAUYEHHS
OyxiBmi Ta iHmmx ¢akropiB. KoHCTpyKIii 3acTOCOBYBaHMX CHOPY/ TOBHHHI MOEIHYBATH OCHOBHI (DYHKIIi{
Oepero3axucry i3 MOXKIHUBICTIO 1X BUKOPHUCTaHHs 1X y peKpealiifHuX, TPaHCIOPTHHX, OI0TEXHOJIOTIYHUX
LUIAX 3 000B'SI3KOBUM BHIUICHHSIM IUISDKI BUTTSL CMYTH 3arajibHOIO KOpHUCTYBaHHs. beperosaxuchi ciopynu
MMOBMHHI OpPraHivHO BHHUCATHCSA Yy OeperoBi JaHmmadTH, SKi apXiTEeKTypHe O(OPMIIEHHS Ma€ CIPHSTH
€CTeTUYHOMY CHpUHHATTIO. Jlocsratuch Takuii eQeKT CTBOPEHHS HOBHX KOHCTPYKINH OyAiBeTbHUX
MaTepialiB Ta MOKPHUTb.
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