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Annomauusn. Mopcxue bepeca Yrkpaunvt 6 Yeprom u A306ckom mopsix,
Ha TUMAHAX, 03epax U B000XPAHUIUWAX NOOBEP2AIOMCS UHINEHCUBHOMY pa3-
PYUWEHUIO BEMPOBLIMU BOTHAMU U OPEPYIOWUMU POSHBIMU TIeOSHBIMU NOTSMU.
Hacmynnenue 600oemoé na 6epeca npusooum K cCywecmeeHHbIM HeB036pam-
HbIM NOMEPSM CelbCKOXO3AUCTNBEHHBIX NAOWAOe U OpYyeUM MamepuaibHbIM
yovimxam. Muozue HaceneHHvle NYHKMbL, PACNONIONCEHHbIE HA bepeax 6 mede-
HUe HeCKOAbKUX 0ecimuiemull NOMmepsaiu yeavle VYiuyvl 6Mecme ¢ NOCMpOoeH-
HOIMU HA HUX 0omMamu u opyeumu nocmpouxamu. M3zeecmuvl ciyyau evinopa
POBHBIX JICOSIHLIX NOJel nod eo3delicmeuem cuil opeligpa Ha norozue bepeea.
Ilpu smom 6viiu pazpyuiensvl ece bepecosvie 00bEKMbl HA HUX PACNONONCEH-
Hule. H30edicamb maxkux HeOIa2oNpusmHbIX SAGAEHULL MOJCHO MOAbKO CHIPOU-
MeNbCMBOM OePeLO3AUUMHBIX COOPYHCEHUL, CNOCOOHBIX YCNEUWHO NPOMUBO-
CMOosIMb  CUTOBOMY 8030€UCMBUI0 BeMPOBLIX BOIH U Opeudyouux poGHbIX
nedsnvix noael. Cmpoumenbcmeo 0epe2o3auumHtbiX COOPYHCEHU 0CODEeHHO
He0OX00UMO 8 MeCmax PAcHOLONCEHUS. HACETIEHHbIX NYHKINO8 U 20POO0S.

B nacmosuyee spems Ykpauna, necmomps na naiudue nepcneKkmueHblx
Ha paspabomky MecmopoNCOeHUll Yenes000po008, KaK HA cyuie, max u Hd
wenvge Yeprnoeo mops, aensemcs sHepeozagucumott cmpanoi. Ilo smotl npu-
yyuHe 00YCMPOUCME0 PA36COAHHBIX MECHOPONCOCHUL Yele8000P0008, 8 nep-
8Y10 0uepedb HA MeIKOBOOHBIX YUACMKAX Ulelbpda, NPeOCmasIsiemcs 6AdXiCHel-
utetl HapoOHOX03AUCMEeHHOU 3a0ayell. Pewenue smoil 3adauu 6 Hawell cmpa-
He COOCMBEeHHbIMU culamMu mpedyem CMpoumenbcmed MOPCKUX Hegmeaazo-
NPOMBICIOBLIX 2UOPOMEXHULECKUX COOPYICEHUU 8 Ude UCKYCCMBEHHbIX OCH-
POB08.

Yenewnoe pewenue nepeuucnenmvix npobiem eceyeno 3agucum om
PAaspabomKy  NPOSPECCUBHBIX ~ MeMO008  B038e0eHUs  SUOPOMEXHUYECKUX
coopydicenull (kax bepe2o3aujummuvlx, Max U MOPCKUX Hepme2a30npoMblCio-
6b1X) 8 YCAOBUAX OMKPLINO20 MOPSL.

© Porauko C.H., Crobogsnux A.B., 2020
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B nacmosweni pabome usznooicen, pazpabomannsiii a8mMopamu cmamoii,
UHHOBAYUOHHBI CNOCOO 8038e0eHUsl 2UOPOEXHUYECKUX COOPYICEHUL PA3IuY-
HO20 HA3HAYEHUs. NPU MUHUMATLHOM UCHOIb30BAHUU DYYHO20 MPYod 6000-
11a308.

Knwuesvie cnosa: Oepecoszawumuoe coopyoicenue, uyesas nIuma,
ONOPHASL PAMA, C8ASl, BHEUIHUE HASPY3KU.
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Anomauisn. Mopcoki bepecu Vrpainu ¢ Yopromy ma Azoécexomy
MOpSIX, HA JUMAHAX, 03epax I 6000CX08UWAX NIOO0AIOMbCA THMEHCUBHOMY
PYUHYBAHHIO GIMPOBUMU X6UAAMU | Opelylouumu pIHUMU  KPUNCAHUMU
noasmu.  Hacmyn eodotim Ha Oepecu  npuzeooumv 00  CYMMEBUX
0e3n060POMHUX 6MPAM CIbCOKO2OCHOOAPCHKUX NAOW, | THUWUX MAMEPIATbHUX
30umxig. Bacamo nacenenux nyHkmis, sKi po3mauiosani Ha bepeaax npomsazom
O0EKIbKOX 0ecaAmulims 6Mpamuiu Yyini eyauyi pasom 3 noOYOOSAHUMU HA HUX
Oyounkamu ma iHwumu  6yoiensimu. Bidomi eunadxku eunopy pisHux
KPUJICAHUX NOJIG Ni0 6nIUBOM cuil Opelihy Ha nonoei bepeau. Ilpu yvomy Oyiu
3pYUHOBAHI 8Ci bepe20si 00'ckmu, Wo HA HUX PO3MAULOBAHT. YHUKHYMU MAKUX
HeCHpUAMAUBUX — sIGUW MOJICHA MITbKU 3d  O0NOMO20I0  OyOieHuYymea
bepe2o3axuchux cnopyo, 30amHux YCHIWHO NPOMUCMOAMU CUT0BOMY GNIUBY
gimposux xeunvb 1 Opeugyiouux pisHUx Kpudicanux nouis. bBydieHuymeo
bepe2o3axuchux cnopyo 0cobIuso HeoOXIOHO 6 MICYSIX pPO3MAULYE8aAHHS
HaceleHux nyHKmie i Micm.

B oanuit wac Ykpaina, nessascarouu Ha HAs6HICMb NEPCREKMUBHUX HA
PO3POOKY pooosuUly 8Yee800HI8, K HA cyull, mak i Ha wenbghi Yoprnoeo mops,
€ eHepe03anedCHOl0 Kpainow. 3 yici npuuunu o0OAAUMYBAHHA PO38IOAHUX
POo00sULY 8Y2NE800HIE, 8 NEpuLy 4epey HA MIIKOBOOHUX OLISHKAX uenv@y, €
HAUBANCIUBIUUM — HAPOOHO20CNOOAPCOKUM — 3AB0AHHAM. Bupiwenns yvozo
3a60aHHS 8 HAWIN KPAIHI 6IACHUMU CULAMU 8UMA2AE OYOIGHUYMBA MOPCHKUX
HApMO2a30npoOMUCIOBUX — 2IOPOMEXHIYHUX —CROPYO Y  6U2ISA0i  UWMYYHUX
0CMpOgia.
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Yeniwne eupiwenns nepepaxosanux npobiem yiikom 3anedcums 6io
PO3POOKU  NPOSPECUBHUX MemOoOi6 36€0eHHS 2IOPOMEXHIYHUX Cnopyo (K
bepe2o3axucnux, max I MOPCbKUX HADMO2A30NPOMUCTIOBUX) 6 YMOBAX
gi0kpumoco mops. Y Oaniti pobomi SUKIAOeHO, pO3POOIEHUNl aAsMopamu
cmammi, [HHOBAYIUHULL CNOCIO 36€0eHHsT 2IOPOMEXHIYHUX CNOPYO PI3HO20
NPUBHAYEHHS NPU  MIHIMATbHOMY BUKOPUCMAHHI PYYUHOL Npayi 60001A3i8.

Knwuosi cnosa: depezozaxucua cnopyoa, auyb0o8a NIuUma, ONOPHA
pama, nais, 306HiUHI HABAHMANCEHHS.

UDC 627.51
DOI 10.47049/2226-1893-2020-1-167-179

THE METHOD OF CONSTRUCTION OF AN UNIVERSAL
MARINE HYDRAULIC STRUCTURES

S. Rogachko
doctor of engineering, professor, of the Department
«Marine and river ports, waterways and its technical service»
H. Slobodianyk
candidate of engineering science, of the Department
«Marine and river ports, waterways and its technical service»

Odessa National Maritime University, Odessa, Ukraine

Abstract. Sea shores of Black Sea and Azov Sea, banks of estuaries,
lakes and reservoirs in Ukraine are subjected to intensive destruction by wind
waves and drifting level ice. The onset of water on the coast leads to significant
irretrievable losses of agricultural land and other material losses. For many
decades, settlements located on the shores have lost entire streets along with
houses built on them and other buildings. It is known, that there are cases of
overburden of level ice under the influence of drift forces on gentle shores. In
this case, all coastal facilities located on them were destroyed. Such adverse
events can only be avoided by building coastal protection structures capable of
successfully resisting the forceful effects of wind waves and drifting level ice.
The construction of shore protection structures is especially necessary in the
locations of settlements and cities.

At present, Ukraine, despite the presence of promising hydrocarbon
deposits both on land and on the shelf of the Black Sea, is an energy-dependent
country. For this reason, the development of explored hydrocarbon deposits,
primarily in the shallow areas of the shelf, seems to be the most important
economic task. Solving this task in our country on our own requires the
construction of offshore oil and gas hydraulic structures in the form of
artificial islands.

The successful solution of these problems depends entirely on the
development of progressive methods of construction hydraulic structures (both
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shore protection and offshore oil and gas fields) in the open sea. Innovative
method of construction hydraulic structures of various purposes with minimal
use of divers manual labor is set forth by the authors in this article.

Thanks to modern technology, a number of the latest designs of marine
structures for various purposes have been developed and put into practice. This
primarily relates to coastal protection structures and structures erected on the
continental shelf for the development of offshore hydrocarbon deposits, the
development of which has been carried out for many years in technically
advanced countries. These types of offshore hydraulic structures are being
built in the open sea, being exposed to the force of natural factors, already in
the process of construction, complicating it.

Keywords: protection construction, face plate, support frame, pile,
external loads.

IMocTranoBka mpo6iembl. Mopckue OeperozaliuTHBIE COOPYXEHUS,
IMOCTPOCHHBIC B Halllel crpaHe Oonee 30 jeT TOMy Ha3aj, HAXOMATCS JIMOO B
aBapuitHOM, MO0 B TOJHOCTBIO Pa3pyIICHHOM COCTOSHHSAX. [IpHYMH Takux
paspylieHni, YyCTAHOBJICHHBIX Ha OCHOBaHHMHM aHaJHM3a Pe3yJbTaTOB HATYPHBIX
o0crenoBaHui, 1ocTaTouHO MHOTO. Hanbosee cyecTBeHHON U3 HUX SIBIISIETCS
HEYIOBJICTBOPUTEIFHOE KadecTBO pabOT B MpoOIlecCe MX CTPOMTENbCTBA. B
MEPBYIO OYepellb ITO OTHOCUTCS K KayecTBY OETOHA U TEXHOJIOTHH U3rOTOBIIE-
HUSl KOHCTPYKTHBHBIX 3JIEMEHTOB Ha 3aBOJIAaX JKEIE300CTOHHBIX H3JCIUH, a
TaKXe K YCTPOHUCTBY KAMEHHBIX ITOCTENEH U YKIIAJKH Ha HUX OCHOBHBIX KOHCT-
PYKTHUBHBIX JIEMEHTOB Oepero3aliuTHRIX COOPYKEHH.

YacTth 4epHOMOpPCKOTO Hieib(a ¢ pa3BelaHHBIMK 3aMacaMi yriieBOJ0-
POZIOB, MPUHAUISKAIINX HAIICH CTpaHe, HAaXOJUTCS Ha YMEPEHHBIX TIyOMHAX
BoibI. OOYCTPONCTBO TAaKUX MECTOPOXKACHUI MOTpedyeT pa3pabOTKH U CTPOU-
TENBCTBA MOPCKUX HE(TEra3ornpoMbBICIIOBBIX THAPOTEXHUYECKHX COOPYXKEHUH
HA OTHOCHTENIBHO MajlbIX TITyOMHax Bonbl. VX HajeKHOCTh B Tpollecce dKC-
IUTyaTallii BO MHOTOM 3aBHCHUT OT METOJIOB CTPOWTEILCTBA B YCIIOBHSAX
oTKpbITOro mMops. Ilo 3Toil mpuumHe paspaboTka 3()(EeKTHBHOW TEXHOIOTHH
BO3BE/ICHUSI MOPCKHX THAPOTEXHHUYECKHX COOPYKEHHH Ha HE3alHIIEHHBIX
AKBaTOPUSIX MPEACTABISIETCS BECbMa BaKHOW MH)KEHEPHOM 3a/1aueil.

AHaIU3 KOHCTPYKIHUIl 0epero3aliuTHHIX COOPY:KeHUIl U crnocodoB
uX Bo3BeqeHusi. O0Mmasi MPOTSHKEHHOCTh MOPCKOT'0 MOOEpeXbs B HAIIEH cTpa-
He Ha UepHOM 1 A30BCKOM MOpsiX coctaBisier mpuMepHo 6oiee 1500 km. [og
BO3/ICHCTBHEM CHIJIOBOI'O BO3JICHCTBUSI BETPOBBIX BOJH M JPEHQPYIOMNX POB-
HBIX JIEISHBIX TMONiell Oepera mocTosHHO pa3pymarTcs. OcoOeHHO OIMacHbBI
TaKkue pa3pyleHUs IS HACENCHHBIX ITYHKTOB, HaXOMSIIUXCA B HEMOCPEICT-
BEHHOI OIM30cTH OT ype3a Bojpl. CriocoOCTBYET MHTEHCHBHOMY Pa3pyIlICHUIO
OeperoB M XO3sAHCTBEHHAs MEATEILHOCTh YelioBeka. [10 3TOi nmpuyuHe 3HAYH-
TeNpHas 4acTh OeperoB TpeOyeT 3alUThl CHEeNUAIbHBIMU Oepero3amTHEIMU
COOpPYKEHUSIMHU aKTUBHOT'O ¥ TTACCUBHOTO TUIIOB [1-6].
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K coopyxeHnsIM aKTUBHOTO THUIIA OTHOCSTCS, TPEKIE BCETrO, OTMENbIC
TUTSDKY, OYHBI, TIPEPHIBUCTBIC BJOJb OEPEroBOI JMHHUU BOJHOJIOMBI M UCKYC-
CTBEHHBIE MBICHI. biarojgapsi CTpOUTENbCTBY TaKHMX COOPYKEHHH yHaercs He
TOJILKO CTAOMIIN3UPOBATh NIMPUHY TUBHKEH, HO M HAPalIUBATh MX ITUPUHY.

CoopyKeHHs IMaCCHBHOTO THIIA, B TOM YHCJE M TOPOJCKHE HaOepex-
HBIC, BO3BOJATCA B TCX CillydadX, Koraa HeOGXO)Z[I/IMO B 3KCTPECHHOM IIOPAJIKE
OCTaHOBHTH HACTYIUICHHE MoOpsl Ha Oepera, Ha KOTOPBIX YK€ PacHOIOKEHBI
rpaXkJIaHCKHE U TIPOMBIIIICHHBIE COOPY>KEHHSI, a TAKKe JPYriue UCTOPHUIECKUE
O00BEKTHI M MAMITHUKH apXUTEKTYphl. Takue cOOpYKEHHUs BO3BOJISTCS HEIOo-
CPEICTBEHHO B YPE3HOIl 30HE.

OCHOBHBIMH KOHCTPYKIHSMH OYH W BOIHOJOMOB, TOCTPOCHHBIX B
VYxpauHe, sBIsIeTCS KaJKa W3 OCTOHHBIX MacCHBOB HIJIM KaMEeHHas HaOpocKa.
BeronHble MaccHBBI, IPU YCTAaHOBKE B MPOEKTHOE MOJIOKEHUE TPEOYIOT Mpe/l-
BapuTCIbHOI' O YCTpOﬁCTBa KaMEHHBIX IToCTeJIell ¢ BechMa THIATCJIIBHBIM paBHEC-
HueM (puc. 1).

OETOHHbIH MacCB

<@ it ; X 4 4 .
_\ A5 ¢ 2N
A oA 2 .
TPYHT OCHOB&AHWA / \_kameHHaa nocTenk

Puc. 1. Byna uz 6emonnwix maccugos

TexHOMOTUST TIOJBOJHO-TEXHUYECKUX paboOT MpH HMX YCTPOKMCTBE
HEBO3MOXHa 0€3 MPUMEHEHHS HEIMPOU3BOAUTEIBHOIO U JIOPOTOCTOSIIEr0 Pyy-
HOTO TpyJaa Boona30B. CTPOUTENHCTBO IMOCTENEH, B YCIOBHSIX OTKPBITOIO
MOpsi, COIIPSKECHO C ILCJIBIM pPsAIOM Tp}UZ[HOCTeﬁ, CBsA3aHHBIX C IIOIOAHBIMH
yCTIOBUSIMU (BETEp M BETPOBOE BOJIHEHUE), & TAKXKE C MCIIOIB30BAHUEM TLIABY-
YUX KPaHOB HAa MaibIX rimyOmHax. Cienyer OTMETHUTh, YTO HeOnaronpusTHbe
IIOTO/IHBIE YCIIOBUS SIBJISIOTCS IVIABHOW NMPUYMHON YBEJIMUYEHUS CPOKOB CTPOM-
TEIbCTBAa MOPCKHUX OG’LCKTOB Ha HC3AIINIICHHBIX aKBATOPUAX.

Uro kacaercs CTpOUTENLCTBA OyH M3 KaMEHHOH HAaOpOCKH, TO OCHOB-
HBIMU TPYAHOCTAMMU IIPU 3TOM ABJIACTCA JOCTaBKa KaMHA HAa JaJIbHUC paCCTOA-
HUSI X €70 COPTUPOBKA IS 3aIUTHI TOBEPXHOCTEH OTKOCOB (puc. 2).
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Puc. 2. Byna uz kamennot nadpocku ¢ Kpuviscanoexe

BbeperozamuTHbeie cOOpYKEHHSI TACCUBHOTO TUIIa B HAIIEH CTpaHE U B
OpeccKkoM pEerHoHE B YaCTHOCTH, TIPENICTABICHBI PAa3IMYHBIMHA BEPTHKAIBHBIMU
WIH OTKOCHBIMH KOHCTPYKIHSMH. COOpY:KEHHS BEPTHKAILHOTO THIIA YaCTO
coyeTaroT B cebe W TropojcKue HaOEpeXKHbIE M BOJHOOTOOHHBIC CTCHKH
(puc. 3).

HenocraTkoM Takux KOHCTPYKIWH SIBIISICTCS TOJMBIB OCHOBAHHUSI, UTO
TpeOyeT UX CTPOUTENBCTBO B KOMILIEKCE C IPYTHMH COOPYKEHHUSIMH.

Puc. 3. Habepeosicnas 16 cmanyus boavuio2o @oumana

OTKOCBI COOPY)KEHUH HAKIIOHHOTO MPO(UIIst 3alMIATCs 00 Cop-
TUPOBAHHBIM PBaHBIM KaMHEM, JIMOO MCKYCCTBEHHBIMH OCTOHHBIMH OJIOKaMH,
JI100 )KeNe300€TOHHBIMY TUIMTAMU — CIUIOMIHBIMU WJIH IENEBBIMU (CM. puC. 4).
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Puc. 4. Koncmpyxyus bepezozauumut mvicosoti hopmul 6 c. Kpviocanosxka

B Hactosiiee BpeMs B pa3NIMUHBIX CTpaHax Mupa pa3paboTaH Ienblid
PST HOBBIX KOHCTPYKTHBHBIX pellleHHH Oepero3aluTHBIX coopyxeHui [7-12],
KOTOpbIC OBUIH MOCTPOECHBI C YUETOM MECTHBIX THAPOJIOTHYECKUX U TOIOrpa-
¢udeckux ycinoBuil. TeXHONOTHsS BO3BEACHHUS TaKHX COOPY)KCHHUH JIOBOJBHO
cnenuguieckas U cloxHas. 1o psjay KIMMaTHYECKUX M THIPOJIOTHYECKHX
YCJIOBHM 3TH KOHCTPYKLIMM HETIPUEMIIEMBI JJIs1 YCIIOBUM HAILIEH CTPaHBbI.

Heas u 3agaun uccaenoBanus. Llenbio Hacrosiieid paboThl ABISETCS
pa3paboTKa MHHOBAIIMOHHOI'O TEXHOJIOIMYHOTO CIoco0a BO3BEACHHUS Oepero-
3aIIUTHBIX COOPYKEHUH MaCCUBHOTO THIA, a TAK)KE MCKYCCTBEHHBIX OCTPOBOB
IUIsE 00yCTPOCTBA MOPCKHX MECTOPOXKIICHHI YTIIEBOJIOPOAOB HA MEIKOBOJI-
HBIX Y49aCTKaX KOHTHHEHTAIBHOTO Hieb(a NP MUHUMAIEHOM UCIIONE30BAHUT
JIOPOTOCTOSIIIIET0 U HEMPOU3BOAUTEIHHOIO PYyYHOro Tpyaa Boaona3zoB. Oco-
OCHHOCTBIO ATHX THIIOB THIPOTEXHUYECKHX COOPYKEHHH SIBIISICTCSI MX BO3BE-
JIeHHe Ha HEe3allIMIIeHHBIX OT BO3JCHCTBUS BETPOBBIX BOJIH aKBATOPHUIX.

Marepuansl ucciaenoBannii. Bo3senenrne Bcex TUIIOB Oepero3aiuT-
HBIX COOpYKEHHUH (TpaJWIIMOHHBIX U MHHOBAIIMOHHBIX) SBJISIETCS BECbMa TpY-
JIOEMKUM W CJIOXKHBIM TEXHOJOTMYECKUM IIpolieccoM. B Hacrosielr pabdore
MPHUBEACH HOBBIA CIOCOO BO3BEACHHS YHHBEPCAIBHOTO MOPCKOTO THAPOTEX-
HUYECKOT'O COOPYXeHHUs (pHcC. 5), B KOTOPOM U3 MPOCTHIX YHHU(PHUIMPOBAHHBIX
3JIEMEHTOB, U3TOTABIMBAEMBIX B 3aBOJICKUX YCIOBHUSX, COOMpAETCcs KOHCTPYK-
1ust Oepero3amyTHOrO COOPY)KEHUSI MTACCHBHOTO THUIA WM OCTPOBHOT'O MOp-
CKOro He(pTera3onpoMbICIOBOI0 THAPOTEXHUIECKOTO coopyskenus [13; 14].

Kpowme sToro, ranHoe yHuBepcaabHOE THAPOTEXHUIECKOE COOPYKEHHE
MOXKET YCHEIIHO MPUMEHATHCA M MPU HACTYMJICHMH Ha BOJOEMBI C IIENIbIO
00pa3oBaHHs HOBBIX JOMOJHUTEIBHBIX TeppuTopuil. Vcrons3oBaHue cBaii u
pPBaHHOIO HECOPTUPOBAHHOTO KaMHS B JaHHOW KOHCTPYKLIHMH pPAacCIIpAET
00JIacTh ee MPUMEHEHUS JIJISl Pa3IMYHOro (YHKIMOHATIBHOTO Ha3HAYCHUSI.
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BONHOOTBOHAs CTeHKa
onopHas pama
I

nvuesad nnuta

kaMeHHas OTCbirnka
MOHOMUTHbINA 6ETOH

xene3obeToHHas ceast

Puc. 5. Vuusepcanvnoe bepezozawumnoe coopyaicenue

Crioco06 BO3Be/IGHUsI YHHBEPCAIBHOTO THAPOTEXHUYECKOTO COOpYIKe-
HHSI OCYIIECTBIIAIOT ciemyrommm obpasom [15]. Ilocie reomesmueckoi pas-
OMBKH Y 3aKPEIUICHUS Ha MECTHOCTH CTBOPOB, IPOU3BOST IMOIPYKEHUE JKee-
306eTOHHBIX CcBail B T'PYHT OCHOBaHHUA C ONPCACIICHHBIM IIAaroM M OTCBIIIAIOT
MEpBYI0 ovepe/lb KaMEHHOW 3acChIIKK TIOJ MPOEKTHYIO OTMETKY. 3aTeM Oro-
JIOBKHU KeIe300€TOHHBIX CBail Cpe3aroT IO MPOSKTHOM OTMETKU W HA HHUX yCTa-
HaBJIMBAIOT OIIOPHBLIC paMbl. 3aTeM cBau u OIIOPHBIC paMbl OMOHOJIMYMUBAIOT
OCTOHOM TaK, YTO YacTh OCTOHHOW CMECH JOCTHraeT JHa y CBau, 00pasys
JOTIONTHUTENBHBIN NOHHBIN yrop. [locnme 3aTBepieHUss MOHOTUTHOTO OeToHa
YCTaHaBJIMBAIOT HAKJIIOHHBIC WX BCPTHUKAJIBHBIC JIMICBBIC IIJIMTHI. )Ianee
BBITIOJTHSIIOT BTOPYIO OYepe/lb KaMEHHOW 3achINKH, 00pa3ysi OaHKeT, U oOpat-
HyI0 3achinKy. [loBepXy yCTaHABIMBAIOT MOHOIUTHYIO BOJHOOTOOMHYIO
CTEHKY, Pa3JCIICHHYIO I10 JUIMHE TEMIIEPATYPHBIMU IIBAMH.

E/MOJ‘IOT
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Puc. 8. Yemanoesnenue onopnoti pamoi Puc. 9. Omononuuusanue

rnasy4nia
KpaH r/n
15T

JuueBad nnuta

3emrnecoc

Puc. 10. Yemanosnenue Puc. 11. Pegpyruposanue
AUYeBOU NAUMbL 00pamHoIl 3aCHINKU

ryCeHWYHUIN
KpaH

BONHOOTOOWHas
cTeHKa

Puc. 12. Yemanoska Puc. 13. IInanuposxa uckyccmeerHoll
BOIHOOMOOUHOU CTNEHKU meppumopuu Uil 0Cmposd

Bo3Benenre gaHHOW KOHCTPYKIMHU HE TpeOyeT MpPOM3BOACTBA IOJ-
BOJIHO-TEXHMUYECKUX PA0OT IO IMOATOTOBKE OCHOBAHHS IIOJ COOPYKCHHEM.
JlaHHBIA THUI COOPYKEHUM MOXKET BO3BOJUTHCA HAa TPYHTAX, JOIMYCKAIOIIUX
3a0uBKy cBail. BeperozanmrHoe coopyKeHHE MOHTHPYETCS U3 COOPHBIX YHH-
(UIUPOBAHHBIX 3JIEMEHTOB, YTO MO3BOJISACT YBEIUYUTh TEMITbI CTPOUTEILCTBA.
OHO MOJXKET JIETKO BOCCTAHABJIUBATHCS MOCIIE JIOKATBHBIX TTOBPEKICHHUHN KECT-
KHMH IITOPMaMHU WK ApedyronuMu JIe10BbIMU 00pa3oBaHusaMu. KoHCTpyk-
LM MaJI0 YyBCTBUTEIbHA K MOJMBIBY OCHOBaHHSI TEYEHUSMH U BOJIHOBBIMU
CKOPOCTSIMU.
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BrIiBoabI

1. JaHHbIH cr1oco0 BO3BEACHHMS YHHBEPCAIBHOI'O T'MIPOTEXHHYECKOTO
COOPY)KEHHUSI B YCJIOBHSIX OTKPBITOrO MOpPs 00ECHEYMBAET CHIIKCHHE CPOKOB
CTPOUTENHCTBA ONIaroapsi CBOSH MPOCTOTE.

2. Peanuzamus maHHoro criocoba He TpeOyeT IMpOBeIeHUs CIElUaIb-
HBIX ITIOABOJHO-TECXHUYECKHUX paGOT MO0 IMOATOTOBKE TI'PYHTOBOT'O OCHOBAHHSA
OJ] COOpYKEHHE.

3. KamenHnsblit 6aHKeT mepes cOOpyKEHHEM OIHOBPEMEHHO BBITIOIHSET
POiIb KOHTp(I)I/I.Hpra 1 3alIUTBI TPYHTOBOI'O OCHOBAHUWA OT pa3MbIBOB TCUCHUA-
MM U BOJITHOBBIMHU CKOPOCTSAMMU.

4. B 3aBHCHMOCTH OT (DYHKIIMOHAJIBLHOTO MPEIHA3HAUCHUS M MPUPO-
HBIX YC.HOBI/Iﬁ B MECTC BO3BCICHUSA, JIUILECBLIC IJIMTBI MOT'YT 6])ITL BCPTHUKAJIb-
HBIMH, HAKJIOHHBIMH HJIN KpHBOHHHeﬁHBIMH.

5. Cnoco0® BO3BEIEHHS YHHBEPCAJIBHOI'O THAPOTEXHHUYECKOTO COOPY-
JKEHHUS TaKOM KOHCTPYKI[HM MOYKHO HCITOJIB30BATh TPH: YKPEIUIEHHH OEperos;
CO3JJAaHHMH JIOTIOJHHUTENBHBIX TEPPUTOPUIT B MPUOPEKHBIX 30HAX MOpEH, 03ep,
BOJOXpaHWJIUIIL W JIMMaHOB, B TOM YHCJIC U HCKYCCTBCHHBLIX OCTPOBOB; IJIA
00yCTPONCTBA MECTOPOXKICHUI YIJIEBOIOPOIOB Ha MEIKOBOIHBIX ydYacTKaX
KOHTHHEHTAJILHOTO IIelb(ha YepHOro Mopsi, MpHHAIISKAIIIEro Hallei cTpaHe.

6. Peanmu3zaius maHHOTO Croco0a He TpeOyeT COo3JaHMs CIelralibHON
MPOU3BOJICTBEHHON OeperoBoii 6a3bl, MOCKOIbKY KOHCTPYKTHBHBIC 3JICMEHTBI
MHHOBAI[MOHHOTO COOPY)KCHHsI M3TOTaBJIMBAIOTCS Ha 3aBOJAX JKeIe300€TOH-
HBIX COOPY>KECHHM.

7. KOHCTpYKTHBHBIE 3JIEMEHTHI COOPYXEHHS U PBaHBI KaMEHb MOTYT
OOCTaBJIATHCA K MECTY CTPOMTECIILCTBA BOJAHBIM TPAHCIIOPTOM. 21.]'15[ STOU e
MOT'YT HCIIOJB30BATHCS TPUYAIBI MOPTOQIIOTa ONIKANIIEr0 K MECTy CTpPOH-
TEIbCTBA MOPTA.
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