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THE DESIGN OF THE HU LL CONSTRUCTION
REINFORCED CONCRETE
MOORING PONTOONS

Borisov Aleksandr M. Candidate oEngineering Science,
Associate Professor of the Department of theory

design of engineering structures

Volga State University of Water Transport

Prjanichnikov Konstantin N.,Candidate ofn Engineering Science,
Associate Professor of the Departmenthafory

design of engineering structures

Volga State University of Water Transport.

5, Nesterowst, NizhniyNovgorod 603951

Keywords:mooring pontoon, floating object, Russian River Register rules, hull construction,
reinforced concrete, reinforcemenGeneral strength, local strength, bending moment,
stresses, crack resistance

Annotation The results of verification of compliance with the requirementi@Rules of

the Russian River RegisteRRRR) to the design and strength of the hulls of berthomg

toons of three types built by Marinetek: M3320BRS, M3315HDS, M2715HDS, made of rei
forced concrete. Mooring pontoons rack type designed for mooring small boats svith di
placement of up to 200 tons, can be used as single berths or be interconnechedfdor t
mation of floating piers of different lengths and configuratiGonducted instrumentalker
searches of berthing pontoons with the definition of the main dimensions, the thickness of
the cladding, the scheme of reinforcement plates of the shell plsttieggth of concrete.

The inner space of the pontoons is filled with polystyrene foam to ensure unsinkability. In
accordance with th&RRR calculations of strength and crack resistance of the main body
bonds of the three types of mooring pontoons. Thelteeef comparing the requirements

of RRRR to the structural elements of the hull mooring pontoons adopted in the project. It
is shown that the requirements of tRRRR on the hull structure, strength and craek r
sistance of mooring pontoons of projects 348BRS, M3315HDS and M2715HDS for
classification and assignment of the class of floating objects "P 1,2 IV" of the Rusgian Ri
er Register are fulfilled.
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In Russia, ships with a wheeled propulsgiaering complex are b&g built, which do not
have a traditional steering wheel. Control of the vessel is carried out by changing the ratio of
the frequency of rotation wheels located on the sides in the aft of the éssalticle ds-
cusses the applicability of the algorititmkeep the ship on course, implementing simakan
ous control of two propeller wheels, taking into account external influences.
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SELECTION OF TYPE AN D CAPACITY OF SHIP PLANTS
FOR TREATMENT OF WAS TE AND OILY WATER
TANKER -BUNKER-ENVIRONMENTAL VESSEL ,
OPERATED ON LAKE BAI KAL

Vas o ki n Eendidat pEndineering Sciencef the Department
of Hydrodynamics, Ship Theory and Environmental Safety of Ships
Volga State University of Water Transport

Leushova Irina E.,master student

Volga State University of Water Transport

5, Nesterowst, Nizhniy Novgorod03951

Key words:lake Baikal, cdecting of waste from vessels, tankemkerecological vessel,

the content of harmful substances when discharging effluents into water bodies, the norms of
accumulation of waste and oily water, the quality of wastewater treatment, ship plants for the
treatment of waste and oily water, the capacity of receiving tanks for waste and oily water,
the specific characteristics of equipment for the treatment of waste and oily water.

Annotation This article addresses the issue of preventing pollution of Lake Baikal by ship

waste and oily waters. For this purpose, the quantity and composition of these waters on the
ships of PJSC ¢ESI NCe is determined,itisTo ensur
proposed to use the vessel collecting wastewater and oily water from vessels equipped with
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water treatment equipment. As a result of processing the data for the vessels serviced by the
collector, the productivity of installations for the treatmehtvaste and oily water of theleo

lector, as well as the capacity of its tanks for receiving these wastes, are calculated. Based
on the analysis of the characteristics of the ship's environmental equipment, recanmend
tions are given on the choice of sgiectypes of systems for the treatment of waste and oily
water.
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EFFECT OF HOT PLASTI C DEFORMATION AND HEAT
TREATMENT ON THE PRO CESS OF FORMATION
OF CHROMIUM NITRID I N STEEL 05H22AG14N7M
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The effect of heat treatment and hot plastic deformation on the formation of chromium n
trides in steel 05H22AG14N7M was investigated.
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Annotation.The esults fullscale tests on the icebreakg€aptain Zarubi® by definition,

the coefficient of friction of the ship hull on tize cover for various exploitation conditions
on the Volga River are presentgdf d ) &§zl0 s HE e j M § dzd W tc dfdf i jigs O
ted s dz€ dzpcs¥ dIhe ripthod of the experiment and the measuring complexeare d
scribed. Thecalculations of ice propulsion for the icebreaker (project 1108)e made s+

ing the obtained experimental data on the existing sgngirical models duringontinuous
movement and by ramminghe article shows that the state of the ice cover strongly-infl
ences on the ice resistance of shipgattinuous movement and slightly rmbvement by
ramming.. It leads to increasee resistance of icebreakers.

The resultsof experimental studies can be used to predict the ice propusisting and
projected ships.
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Adopted on behalf of the President of the Russian Federation in 2018, the national project
¢Ecology, including among the eleven Federal projects, as the projegtrovement of the
Volgae, started to be implemented in the Nizhny Novgorod redibis. article analyzes the
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related works aimed at creating the necessary and-bigility infrastructure, scientific js
tification of the work with the least environmental damage.
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CORROSION PROTECTION
AS STRUCTURE OF A SHP MASS LOAD

Rodkina Anna V.,Senior Lecturer of the Department of Ocean Technology
and Shipbuilding-ederal State Educational Institution

of Higher EducatiorgSevastopol State University

33, Universitetskayat., Sevastopol, 299053

Keywords:mass load, corrosion protection, ship.

The requirements of the Rules and Norms of classification societies are based on tipe assum
tion that measures to protect the hull against corrosion in accordance with the staaddrds
other regulations are takeduring the construction and operation of shigmponents of

the load have been obtained for various types of corrosion protection for the purpose of ship
hulls designingThe analysis of magead changedor the various ypes ofships hull stric-

ture corrosion protection, depending on the displacementaés loaccomparisorthe vai-

ous types o$hips hull structure protection against corrosioras made; data wagenerated

on the dependence of tleerrosion protection load massn the ship displacementwhich
makes it possible to choose the smallest type of corrosion protection. The importance of the
various types of corrosion protection mdsad estimating at the initial stages of design is
deternined. The practical significance of the work lies in the fact that the obtained results
can be used at the design stage to select a smaller weigdttifaorrosionprotecting.
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The article analyzes the technical and economic indicators of the ship hulls conposiert

tion. The direction of thenvestigationwas chosen due to the fathat the corrosion
mechanical destruction of ships and floating technical structures leads to large economic
losses. The solution to the problem of corrosion is among the most pressing problems in the
development of the Russian economy. To achieve gl@fjthe article, a cumulative sinipl

fied calculation of the economic feasibility of choosing the type of corrosion protection for
ship hull structures was used. The calculation of the ship hulls corrosion protection cost has
done, data on the dependerfeapital investments and operating costs in the systenr-of co
rosion protection on thehip displacement were formetl.was determined that for vessels

with a displacement of more than 6000 tons in the case of applying cathodic prolsction
impressed auentagai nst corrosion instead of cathodic protection b
total cost of protection against corrosianechanical damage is reducekhe results of the

study can be used by shipbuilders at the ships design stage, which allows tl adwiee

of the corrosion protection type and reduces its total cost.
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Annotation The paper reflects the history, the status of development and current trends in
the design of trimarawesselslt is shown how the terminology on vessels of this type was
formed, the nformation about the main elements and characteristics of modern cruising,
passengerand military vesseltrimarans On the basis of the analysis of data the co-
structed trimarans, gneral conclusions are madAdvantages and disadvantages of these
vessels are noted, promising directions of research on their design are determined, namely,
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to use this or that scheme of the location of outriggers along tigghlemd width of the we

sel in order to achieve a favorable wave interference of the main body and outriggers.
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the armature

When designing a new type of ship anchor, it is necessary to take into account the- requir
ments of the Rules of classification societies for itgydesaterial, as well as the strength of
various elementddowever, in the actual operation of the anchor, loads that are not adrren

ly taken into account by normative documents and due to the peculiarities of the behavior of
the anchor in the groundyhen lifting and entering the anchor cleave and niche are possible.

In the article, on the example of the balance anchor of increased holding force, the-calcul
tions of the strength of the paw are given, both under the action of the load regulated by the
Rules and the limit load that can arise during the operation of the anchor. analyzed-the di
ferent ways of contact of the armature with the environment. It is shown that the meal da
gerous load for the paw is less than the trial load during the tests, @accansequence, it is
required to take it into account in the design.
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VELOCITIES OF FLOWS FORMED BY POP-UP BUBBLE FLOW
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Annotation.One of the topical pblems of gas pipeline transport today is the detection of
gas leaks in underwater sections of gas pipelines and reducing their negative impact on the
environment. This paper is devoted to the development of methods for remote detection of
gas leaks fronunderwater gas pipelines by specific slick signatufé® technigue of lalvo

atory modeling and visualization of the flows formed in the surface layer of water lppop
bubble flow has been worked out. Using the Particle Image Velocity (PIV) methoafdhe i
ence of surfactant films on the mean and pulsation flow velocities in thesmgace water

layer were studied. The mean velocity field and pulsation velocity field in the laboratory c
vette in the absence and in the presence of surfactant film Wwer@ed. It is shown that the
presence of surfactant film has a significant effect on the flow pattern in thesmdace va-

ter layer.
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