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2. An improvement of bearing capacity of anchor bearers of water transport sheet-pile quay walls

Pedepar:

1. PoboTa npucesiueHa CTBOPEHHIO Ta IOCIiI)KEHHIO aHKEPHOTO IIPUCTPOI0 BOJHOTPAHCIIOPTHOI CIIOPYAU TUITY
«B0JIBBEPK» 3 METOI0 MAaKCUMAaJIBHOI peasisalii pe3epBiB HeCy40i 3IaTHOCTI CIOPYAY IPYU MiHIMaJILHUX BUTPATax
Mmarepiasis i pecypciB Ipy IPOEKTyBaHHi i OyIiBHMLTBI HOBUX KOHCTPYKIiil «60IbBEPKiB», @ TAKOXK IIPU
eKCIUlyaTaliii Ta peMOHTi / peKOHCTPYKLii icHylouux. JlocimpkeHnit iHHOBaLiiHUI (OTpUMaHU [aTeHT YKpaiHu)
AQHKEPHUI IPUCTPIill 60JIbBEPKA Y BUIJIAI «TPEOIHKI» 3 AEKiIbKOX aHKEPHUX IJIUT, 3'€JHAaHUX 3arajlbHUM
cepaedyHUKoM. Lleil mpucTpiil y BUTIIsAi «rpeb6iHKU» 3a6e3neuye BUPIlIeHHS TaKUX BAKJIMBUX 3aBAAHb, K
[iABUILEHHS HECy4oi 3[[aTHOCTI IprYasliB TUITY «00JIbBEPK» 32 PaXyHOK 0COOJIMBOCTEN KOHCTPYKLIi (TIpU 0 HAKOBIN
MaTepiasoMiCTKOCTI, 110 Bif[IOBilae MaTepiasloMiCTKOCTi TUIIOBOI KOHCTPYKIii aHKePHOI IJIUTH), @ TAKOXK 3HMUKEHHS

MaTepiasloMiCTKOCTi (pY OJHAKOBIN HECY4ill 3IaTHOCTI, IO ¥ Y TUIIOBOi KOHCTPYKLii aHKePHOI IinuTy). PesybTaTi



€KCIIEPMMEHTAJIBHOTO AOCJIIPKEHHSI aHKEPHOTO IIPUCTPOIO iHHOBALITHOI KOHCTPYKLi Y BUITISi «TPEOiHKM»
nigTBepauay epeKTUBHICTh HOBOTO IPUCTPOIO B IOPIBHSAHHI 3 TUIIOBOIO KOHCTPYKIi€I0 aHKEPHOi oriopy (0AMHOYHA
BEpPTHKAJIbHA MIJINTA). AHAJII3 pe3ysIbTaTiB NOPIiBHAJIBHUX PO3PAXyHKiB, BUKOHAHMX 32 BilOMUMU METOAAMM i
TeOpisiMHU, 103BOJIIE€ 3DOOUTH HACTYIIHI BUCHOBKU: METOH, IO I'PYHTYIOTbCS Ha Teopii KysoHa, a Takox ki
YTOYHIOIOTD ii B YaCTUHI PO3IJIsSiy MACUBHOTO TUCKY (TUCKY OIOPY) I'PYHTY 3aCUIIKU (30KpeMa, po3pobku A.4.
Bynina, 3.B. Llarapesi), mpu3BOAsTh 4O 3aHM>KEHHS 3Ha4€Hb HECYUOi 3aTHOCTI AOCIIIPKyBaHOTO aHKEPHOTO
IIPUCTPOIO NOPiBHSIHO 3 €KCIIEPUMEHTAIbHO OTPMMaHNMU JaHUMU (3aHWKEHHSI Bifj3Ha4aeThCs B iHTepBani 39-69 %
B 3QJIEXXHOCTI BiJl 3aCTOCOBYBAaHOT'O METOLy i JloKasi3allii InT «rpebiHK1»); METOI Y, 3aCHOBAHI Ha TeOopii
IPaHUYHOTO HANIPYKEHOT'O CTaHy I'PYHTOBOTO CEPELOBUILA, IIPU3BOASATE 1O CYTTEBOTO 3aBUIEHHS 3HAYE€Hb HECYUOi
3[,ATHOCTI JOCJIII)KYBaHOTO aHKEPHOT'O IIPUCTPOIO B IIOPIBHAHHI 3 EKCIIEPUMEHTAIBHO OTPUMaHUMU JaHUMU. Tak,
IIpY BUKOPUCTAHHI 3aJIe)KHOCTEN AesIKUX HOPMATHUBHUX IOKYMEHTIB 3aBUIL€HHS 3Ha4€Hb CIIOCTEPIraeTbcs Bifg 59 %
10 342 % (B 3a71€XKHOCTI Bifl 3aCTOCOBYBAaHOTO METOJY Ta JIOKajIi3alii InuT «rpebiHKm»). B TO e yac, yTOYHEHHS
uiei Teopii, 3anpononosati [1.1. fIkoBIe€BUM, 103BOJISIOTH 3MEHIIWTHY 3a3HA4€Hi 3aBUILEHHS 10 iHTepBany 60-123 %;
6inbI HAGIVDKEHI 10 LOCTiAHUX 3HAaY€Hb PO3PAXYHKOBI pe3yJIbTAaTH A€ METO]] CKIHUEHHUX €JIEMEHTIB, 3aCHOBaHUI
Ha 3aCTOCYBaHHI IPYKHO-TIJIACTUYHOI MOJieJli 'PyHTOBOro cepenosuia Kynona-Mopa (po36iKHICTb 3
€KCIIEpMMEHTAIbHUMU JAaHUMU B 6iK 3aHMKEHHSI HeCY40i 3JaTHOCTI aHKepHOTo MpUcTpoIo B iHTepsasi 11-36 % B
3aJ1€3KHOCTI Bif JloKanizauii mauT «rpebinku»). Ha nifgcTasi yncesbHOro MoJielIoBaHHS IIPoaHasi3oBaHi OCHOBHI
YMHHUKY, 10 BU3HAYAIOTh HECYYy 3[aTHICTh SIK aHKEPHOTO IIPUCTPOIO, TAK i BCi€l CIOPYy X B LIiIoMy (IJIMOMHA
pO3TallyBaHHSI aHKEPHOTO IIPUCTPOIO, KYT HAXUJIY aHKEPHUX IJIUT, KiJIbKICTh IIJIUT, BUCOTA Pi3HUX IJIUT B
«rpebiHIi» i TOPSIOK iX po3TallyBaHHS B IPUCTPOI). 17151 KOHKPETHHUX iHXKeHEepPHO-Te0JIOTIYHUX Ta eKCIIyaTaliitHuX
YMOB peasIbHOro 06'eKTy (mpudas N@ 8 B nopry «IliBIeHHUIT») BUKOHAHM PO3PaxyHOK OCHOBHUX [TapaMeTPiB i

HeCy4oi 3aTHOCTI aHKEPHOTO MPUCTPOIO y BUTJISZ] «TPEOIHKMY.

2. This work is dedicated to creation and research of anchor device of sheet-pile quay walls in order to use fully
the reserves of bearing capacity of the structure and in order to minimize materials’ and resources’ consumption.
The aforementioned can be reached during the design and construction of new sheet-pile quay walls, as well as
during operation and repair /reconstruction of the existing ones. An innovative (obtained authorship certificate -
patent of Ukraine) anchor device of a «comb»-type made of several anchor plates connected by a common core is
investigated. This device provides the solution for both: for increment of bearing capacity of sheet-pile quay walls
due to the particular design features (with the same material consumption, which corresponds to the material
consumption of a traditional anchor plate design) and for the reduction of material consumption (with the same
bearing capacity, as in traditional anchor plate design). The results of an experimental research of an innovative
«comb»-type anchor device confirmed the effectiveness of the new device in comparison with the traditional
anchor bearers (of a type of a single vertical plate). It has been found that the depth of immersion of the anchor
bearers significantly affects the scale of displacements and the distribution of soil pressure. The bearing capacity
of the «comb» increased with an increment of the angle of inclination of the plates, which characterizes the
increment of soil resistance (passive pressure) and of the degree of soil consolidation between the plates of the
«combp», thereby this is reducing the deformability of the anchor device as a whole. With the displacement of the
anchor device on the soil surface appeared bulges, which is consistent with the known data. Analysis of the results
of comparative calculations completed in accordance with the known methods and theories, allows us to make the
following conclusions: methods based on the Coulomb theory, as well as the ones refining them in terms of
calculation of the backfill soil passive pressure (pressure of resistance) (in particular it is described in works of A.
Budin, Z. Cagareli), lead to a decrease of the bearing capacity of anchor device compared to the experimentally
obtained data. Underestimation is observed in the range of 39-69 % depending on the method used and the
location of the plates «comb»; methods based on the theory of critical soil state lead to a significant
overestimation of the bearing capacity of the investigated anchor device compared to the experimentally obtained
data. Thus, when using the formulas given in regulatory documents, overestimation of values is observed from 59
% to 342 % (depending on the method used and the localization of «comb» plates). At the same time, further
refinements of this theory, proposed by P. Yakovlev, allow to reduce these overstatements to the interval of 60-123



%; the finite element method, based on the application of the Coulomb-Mohr soilelastic model provides the
results, which are closer to the experimental values (deviation from the experimental data, towards the lowering of
the bearing capacity of the anchor device in the interval of 11-36 %). Based on the numerical modeling, the basic
factors that determine the bearing capacity of both the anchor device and the whole structure (the depth of the
anchor bearers, the angle of anchor plates’ inclination, the number of plates, the height of the various plates in the
«comb» and the order of their location in the device) are analyzed. For the specific engineering, geological and
operational conditions of the existing terminal (berth No 8 of the port «Pivdennyi»), the basic parameters and
bearing capacity of the anchor device of a «comb»-type were calculated.
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