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VIIK 629.514

THE CURRENT STATUS AND PROSPECTS OF MODULAR HOUSEBOATS
CONSTRUCTION AND TECHNICAL EXPLOITATION

Shchedrolosiev O.V., Terlych S.V., Konovalova H.V.

Admiral Makarov National University of Shipbuilding

9 Heroiv Ukrainy Ave, Mykolaiv, Ukraine, 54025
E-mail: aleksandr.schedrolosev@nuos.edu.ua

Abstract. Priority plans include designing, constructing and operating houses and those facil-
ities, which are based on water, above water and water. The classification of floating objects at the
deposits of the sea is indicated on the surface of the water, the method of positioning is visible on the
ground and the construction materials, as well as the shape of the floating equipment. The theoretical
basis was science robots in the project hall and the house and house construction, debarked, pontoon,
regulatory framework for the Navigation Register of Ukraine, as well as the availability of a modular
design and the design and technology of floating and coastal equipment. The meta-duplication of the
viability of the project design and technology of the viability of the service, adapted for the Ukrainian
water supply. Task, for viral duplication, foregoing supplementary tendency for projecting a wake-
up call on a plumbing base, the provision of substantially substantiated project design for watershed
infrastructure; providing sound and visual design and visualization and typology of real-world clas-
sifications; a description of the functional-planning organ of the house. It has been found that in the
21st century, floating and water houses are a worthy alternative to land-based residential buildings
as environmentally viable buildings in major cities.

Xiilasa. Tadgiqat tizon evlorin va suyun tizarinda, suyun tistiinda va suyun altinda olan digar
obyektlorin dizaym, tikintisi va insasinda méveud tendensiyalar: arasdirir. Uzon obyektlarin tasnifati,
yerlasma metodundan, su hovzasinin sathindan va tizan qurgunun tikintisindan istifads edilon kon-
struksiya materiallarindan asili olaraq verilir. Nazari asas iizon evlorin dizayni va tikintisi sahasinda
elmi islor idi; Ukrayna Daniz Gamigiliyi Registrinin tonzimlayici va hiiquqi bazasi, hamginin tizan va
qurudaki qurgularin modul formalasdirilmast va struktur va texnoloji hallari ilo bagl tadgiqatlardir.
Tadgiqatin magsadi Ukraynanmin su hovzalarina uygunlasdirilmis tizon ev istehsalimin dizayn va
texnoloji xtisusiyyatlorini miiayyanlagdirmakdir. Todqgiqatda hall olunan tapsiriglar, tizan asasda kon-
struksiyalarin dizayni va tikintisinds movcud tendensiyalarin miiayyanlagdirilmasini ahata edir, tizon
konstruksiyalarda infrastrukturun dizayni va qurulmasinda miiasir va xarici tacriibanin tohlili; tizon
evilarin dizayni va qurulmasi, tipoloji xiisusiyyatlorinin miiayyanlasdirilmasi va tasnifatinmin yaradil-
masi tizra timumilasdirilmis tacriibanin nazara alinmasi; ev botlarinin funksional-planlasdirma taski-
latinin xtisusiyyatlorinin tasviri. XXI asrda iizon va su evlarinin, boyiik sahorlorda ekoloji cohatdon
faydali quruluslar kimi "quruda" yasayis binalarina layiqli bir alternativ oldugu askar edildi.

Annomauyun. B uccnedosanuu paccmompenvl cospemeHHble MeHOeHYUU NpoeKmuposanusl,
KOHCMPYUPOBAHUSL U CMPOUMENbCMBA XAycO0mo8 (N1agyuux 00Mos) u opyeux 06vbeKmos, Komopbie
bazupyromcs Ha 800e, HA0 8000U U NOO 6000u. Ilpusedena knaccugukayus niagyyuUx 0OvLEKMos 6
3a8UCUMOCU O PACNOIONHCEHUSL, OMHOCUMETbHO NOBEPXHOCMU 8000EMA, CNOCOOA NO3UYUOHUPO-
8AHUS, OMHOCUMENbHO ZPYHMA U KOHCMPYKMUBHBIX MAMeEPUaios, KOmopwvle UCHOIb3YIOMC Npu
@opmuposanuu niagyuezo coopyxcenus. Teopemuueckoii 6a301l NOCIYHCULU HAYYUHbIE pAOOMbL 8 00-
Jlacmu nPOeKmMupoBanusl U KOHCMPYUPOBAHUsL XaycOOmos, 0ebapkadepos, NOHMOHO8; HOPMAMUBHO-
npaeoeas 6aza Pecucmpa cyooxoocmea Ykpaumsi, a makoice ucciedo8anus OmHoCUMenbHO MOOYlb-
HO20 (OpMUPOBAHUSL U KOHCMPYKMUBHO-MEXHOLOSUYECKUX PEUeHUll NIa8yYUx U Oepe2osvix coopy-
arcenutl. [lenv uccnedosanus cocmoum 8 bis8IeHUU 0COOEHHOCMeEN NPOEKMHO-KOHCMPYKMOPCKUX U
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MEXHOI02UYECKUX 0COOEHHOCMEl U320MOGIEHUS XAYCOOMO8, A0anmMupo8anHbiX 00 8000émbl YKpa-
umsl. 3adauu, Komopule peuaromcs npu UCCIe008aHUU, NPeOYCMAMPUBAION BbIAGIEHUE COBPEMEH-
HbIX MEeHOEHYULl NPOEKMUPOBAHUsL U CIPOUMENTbCMBA COOPYICEHUN HA NIABYYell OCHO8e, Npogede-
HUe aHanu3a COBPEMEHHO20 U 3A2PAHUYHO20 ONbIMA NPOEKMUPOBAHUL U CIPOUMENbCmea UuHgpa-
CMPYKMYPblL HA NAABYHUX COOPYAHCEHUSX, YUUMbLEAsk 0000UWEeHHbII ONbIM NPOEKMUPOBAHUSL U CIPO-
umenbcmea xaycbomos, vlsgieHue ux MunoI02UdecKux 0cobenHocmell U CO30aHUs UX KAACCUPUKa-
yuu,; onucauue ocobeHHocmell (QYHKYUOHATLHO-NIAHUPOBOYHOU Op2aHu3ayuu xaycoomos. Bwisc-
HeHo, umo 6 XXI cmonemuu naagyyue u 600Hble 00MA AGAAIOMCA OOCMOUHOU ANbIMEPHAMUBOL IHCU-
JILIX 30QHULL «HA CYULe) KAK IKOIOSUYECKU HCUSHECNOCOOHBIX COOPYIUCEHUTL 8 KDYNHBIX 20POOAX.

Key words: houseboat, floating equipment, hydraulic engineering constructions, vocal analysis

Acar sozlar: tizon ev, tizon qurgular, hidrotexniki konstruksiyalar, miigayisali analiz

Knrwouesvie cnosa: xaycoom, niagyuue coopysxrcenus, 2uOpomexHuyecKue KOHCmpyKyuu, cpas-
HUMENbHBII AHAIU3

Formulation of the problem. The houseboats are relatively a new direction in both domestic
and foreign shipbuilding. At the same time, these floating structures quickly and firmly won high
positions in the sales ranking and reliably aroused sympathy among lovers of tourism and water rec-
reation. Houseboats are used in calm enclosed waters. Quite often they are used for hydraulic engi-
neering, scientific research and other marine research and work, giving their sufficient force, stability
and ease of use [1]. Houseboats are most widespread in the Netherlands. There are many wide rivers
in the country with a slight flow rate; a large percentage of citizens preferred living on the water
periodically leaving the parking lot and going on a trip. Because of this, the state was even forced to
take measures to limit the construction of such floating structures [2].

In Ukraine, interest in houseboats emerged in the late 2000s. This is largely due to excessive
housing prices. The design and construction of the first houseboats in Ukraine were carried out with-
out taking into account special technical standards and requirements of classification societies. The
composition and size of the premises were taken on the basis of analogues of stationary single-story
buildings, which did not always take into account the specifics of the operation of the houseboat, as
well as the seasonality of its use. Nowadays, most domestic houseboats are designed for the class of
the Register of Shipping of Ukraine for river vessels [3]. At the same time, there was a need for
technological modernization of stationary and floating structures taking into account the requirements
of international standards for building codes, which in turn led to the improvement of houseboat
formation technologies, including the use of modular technologies. Insufficient study of the problem
of typological and modular-spatial organization of the construction of the vessels under consideration,
necessitated the development of new trends in the methodology of their design, functional zone and
planning.

All this testifies to the relevance of this study and defines the purpose, which is to identify the
features of design and technological features of the manufacture of houseboats adapted to the reser-
voirs of Ukraine.

In accordance with the set goal it is necessary to solve the following scientific problems:

- to identify current trends in the design and construction of buildings on a floating basis;

- to analyze modern and foreign experience in designing and building infrastructure on floating
structures;

- to identify the typological furfures and create their classification based on the generalized
experience of designing and building houseboats;

- identify the features of the functional-planning organization of houseboats.

Analysis of resent research and publications. The scientific works in the field of design and
constructions of houseboats landing stages, pontoons; regulatory framework of the Register of Ship-
ping of Ukraine, as well as research on the modular formation and design and technological solutions
of floating and shore structures served as a theoretical basis of research [1, 2, 4-6]. The study takes
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into account the development of M. V. Savitsky and S.E. Shekhorkina, which reflects the constructive
tasks of positioning houseboats with anchor racks, which also control the landing of a houseboat
during high tides, which is typical for the lower reaches of the Dnieper and Danube [4, 5]. The works
of M.S. Yelensky, B.V. Ionov, R.Ya. Khiger are dedicated to the architecture and design of floating
river stations and pavilions. Scientific research by 1.S. Ekonnomov, A.V. Panfilova, V.Ye. Barishev
is dedicated to the architecture of low level water-based buddies. They have considered the actual
nutritional technologies for the formation of floating ships in their minds [6-8]. Issues of reinforced
concrete shipbuilding are covered in the works of M.G. Slutsky, O.S. Rashkovsky, V.M. Konnov,
O.M. Postupalsky [9-11]. The research also used the results of the author's developments [12-14].

Presentation of the main material. The current state of design and construction of architec-
tural objects on the water is quite diverse. As a result of the analysis of various floating structures and
structures on the water, an appropriate typology was developed. The basics of classification include
the main distinctive features of the construction of houseboats on water, over water and under water.
Criteria for the formation of typical objects on the water, taking into account the design and techno-
logical features and seaworthiness are as follows.

Floating bases - the object has buoyancy, but is not self-propelled; has a fixed permanent lo-
cation, is analogous to a mooring vessel moored to the shore structure (fig. 1).

House on the barge, Amsterdam
(http://polostroy.org/)
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House on the concrete cushion

House on the fence in Melburn
(http://kultimatum.ru/)
Fig. 1. Floating houses with static bases
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Such structures with static floating bases include:

- moored houses on the basis of the ship's hull;

- houses on various pontoons;

- houses with a geometric pontoon hull;

- houses on fences.

Dynamic floating bases differ in that the object, in addition to buoyancy, has other seaworthi-
ness, namely navigability and controllability, it has the ability to move around the water on its own,
or by towing other vessels (fig. 2).

=
7

House on the floating hull Hull on the self-propelled barge in Antwerp
(http://fresher.ru/)

Hull on the hollow concrete cushion with

yacht tugging ==

House on the concrete pontoon with the tugging of
yacht-catamaran house-boat (http://techcult.ru/)

Fig. 2. Types of structures on the water with dynamic floating foundations

Buildings with dynamic floating foundations include:

- boats;

- cruise liners "weekend";

- floating city liners on the water.

Self-propelled structures with a dynamic basis should include:

- houses on towed landing stages;

- pontoon structures, crossings;

- converted for housing and other functions of the vessel and other floating structures.

It should be meant it is obvious that the head energy installation on the objects which are con-
sidered, does not transfer to a great distance. Through the price for economical dignity, electric mo-
tors should be used for driving on alternative energy jets, since they do not apply a waste of water to
an exuberant water environment, not to do harm to water environment, not to make noise and to be
simple in operation.

Bulk foundations: the object is formed on an artificial embankment-base.
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The first step is to tie groups of boulders or other smaller fireplaces to the bottom of the pond
to use them as rigid rods. After that, by applying sand or other embankment-base material on them,
the required geometric shape is given. This technological solution has proven itself in the creation of
famous artificial islands in the United Arab Emirates. Combinations of bulk and pile structures are
also possible.

Non-floating foundations — the object is partly buoyant due to its own design features. There
are five ways to keep non-floating bases on the surface of the water (fig. 3).

Il Il Il
House on stilts

House on pylons

Hull on a concrete basis Eco-tech loftbo at,

Fig. 3. Non-floating houseboat bases

Pile foundations: the object has a fawn design for different depths. The use of fawn structures
has been well known since the time of the first settlements on the water. And if the use of tree trunks
as the main material was previously the only solution, given the increase in the strength characteristics
of wood in the process of interaction with water, nowadays structural composite materials have ac-
tively replaced traditional ones.

In modern engineering practice of designing stationary and floating structures on the shelf of
the seas and oceans, there are a number of design and technological solutions, which cover both pile
and alluvial technologies together with creation layers of boulders and base plates. Buildings with
pile foundations include a number of high-rise objects on the water:
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- lighthouses on stilts;

- fortifications;

- residential platforms of oil rigs;

- residential platforms of sea mines;

- supports many span bridges.

Pylon foundations: the object has a pylon structural solution that works for strength, rigidity
and stability similar to pile. The use of a pylon or a system of pylons allows to increase the structural,
functional and aesthetic characteristics of residential and special buildings on the water. Redistribu-
tion of load of a bearing design gives the chance of functional zoning of rooms of the house. The
combination of pylon and pile structures provides an opportunity to expand the range of design solu-
tions.

Houses on concrete hulls: the facility is an old (not used for its intended purpose) hull, which
for one reason or another does not have sufficient seaworthiness, strength and other qualities. The
hull of the vessel is concreted (a concrete cushion is created between the hull and the ground of the
reservoir). This is done if the housing has holes, structural defects of the set and cladding, platforms,
decks.

Houses on solid natural foundations: the object resists freely and a solid stone, or other type
of solid foundation. At the same time rigid bearing property is provided due to a combination of
concreting of a plate of the base with firm breed or due to pile designs. A typical example is the
various houses near the water on the rocks, different types of lighthouses, which are located on rocky
outcrops of water at a distance from the shore with relatively shallow depths for the safe passage of
large vessels and other vessels (fig. 4).

House on a rock and
concrete foundations

ihtouse on the rock of Andros
(Greece) (http://teletype.in/)

Fig. 4. Types of houses on artificial and natural sea bases
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Underwater bases — the object is under water at a certain distance from the surface. This dis-
tance can be determined by the object itself, such as on private mooring or autonomous submarines,
or only by the design of the main underwater element, the part of the structure under water to which
the underwater object is attached or docked: airtight backlash capsules, apartments with seabed views,
which are manufactured using submarine construction technology. To date, there are two solutions
for the possibility of tourists underwater in the apartment.

Static underwater structures: the object is at a given distance from the water surface, has a
fixed position due to additional design solutions (fig. 5).

===

e

Underwater capsules are connected to
communications

Underwater capsules-houses on the Underwater hotel «Planet Oceany, Florida, USA

(http://RuYachts.com/)

ground of reservoirs

BynuHoK Ha mansx i3 miABOTHUMH . :
oBepxamu Hotel «Otter Inn», Sweden (http://OrangeSmile.com/)

Fig. 5. Static underwater structures

The structure can be located directly on the seabed, and access to them can be realized only
through other submarines that can be docked to them. Facilities of this type can be used as research
laboratories, underwater hotels and recreation centers, but access to them is associated with high risk
and requires initial diving training.
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The more rational solution is to rigidly fix such an object to the bottom of the reservoir and at
the same time form both underwater and surface tiers. In general, static underwater structures include:

- different types of underwater hotels;

- underwater restaurants;

- underwater aquariums

- underwater museums

- underwater training laboratories.

Dynamic underwater structures: the object is completely or partially under water and has the
ability to move spatially (fig. 6).

Underwater private =
submarines Tourist submarine «Sadko», Russia
(http://visacomtour.ru/)

Yacht house with an underwater
compartment

Project «Polinariusy», Germany [6]

Fig. 6. Dynamic underwater structures
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The dynamic underwater structures include:

- large underwater floating stations;

- small submarines, bathyscaphes, submarines.

Thus, the general modern typology of underwater objects on water, in water and under water
includes:

- artificial islands;

- cities on stilts;

- static houses on the water;

- houseboats;

- high-altitude objects on the water;

- houses under water.

The current state of design, construction and construction of water infrastructure is based on
pontoons, piles and artificial embankments. The convenient practice of rebuilding housing using de-
commissioned vessels is no less successful than building houses on the water.

In Figure 7 is shown Eberhard Seidler's project in Toronto, Canada, which is an artificial pen-
insula with marinas and five pavilions on stilts and pylons (Was build in 1969).

Resume. In the 21st century, floating and water houses have been found to be a worthy alter-
native to land-based housing as environmentally viable structures in major cities. Some German cities
(including Hamburg and Rostock) are promoting a water-based model based on the experience of the
Netherlands, offering a way of life closer to nature.

The world experience of construction of residential buildings on the water is analyzed and the
stages of their formation are revealed.

The possibility of building houses on stilts and pontoons in those regions of Ukraine where
floods and inundations are systematic (Vinnytsia, Khmelnytsky, Volyn regions), is an alternative so-
lution in the fight against water.

Fig. 7. Eberhard Seidler's project [7]

The classification of constructions on water, over water and under water depending on type of
superstructures, the principle of their support on water and a way of performance is developed.
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