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PREFACE 

Application of ferro-concrete technology for construction of ships and 
other floating structures bas been known long ago and practically used by boat 
builders since the last century. However, a lt.ited nuaber of shipbuilders 
Mintain nowadays this experience which might be of particular interest to the 
developing countries. 

Bulgarian shipyard in lourgas, which is presently knovn as KORBSO 
Shipbuilding and Shiprepair Corporation, developed specific skills in 
application of this -terial for construction of specialized floating units. 
They elaborated a .W.tipurpoae design of ferro-concrete bull and widely use it 
now for construction of floating ahiprepair worksbopa. Dozens of units vere 
delivered to foreign shipowners. Thia bull is also pTOposed for establishing 
floatj.ng power stations, hospitals, hotels, restaurants, deaaiination plants, 
etc. 

In view of simplicity of ferro-concrete technology and availability of 
.. jor .. terials in various regions, construction of ferro-concrete vessels can 
be easily introduced in a nuaber of developing countries with appropriate 
geographic location and adequate needs of local c._mtties. Specialized 
Workshop on Concrete Shipbuilding and other noating Stnu:turea was conducted 
at ~ORBSO Shipyard in lourgas with a view to facilita~e transfer of this 
technology to interested developing countries and t~ assist tbea in 
establishing appropriate facilities. 
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ltl'IllODUCTlOM 

The Meeting of Expert• (Vorbbop) on Concrete Shipbuilding ad other 
noating Structuru -• held in lourgaa, Bulgaria, froa 22 to 24 October 1991. 
It wu jointly organized and financed by the Govenment of Bulgaria and by the 
United Rations Industrial Develoi-ent Organization (UBIDO), and conducted by 
the Bulgarian Shipbuilding and Shiprepair Corporation lrollBSO in co-operation 
vitb the Engineering Industries Branch of UBIDO. 

Bourgu ia one of the three -jor marine engineering and shipbuilding 
centres in Bulgaria, tvo others include Varna and Russe. DllBSO shipyard wu 
approved for the above UllIDO/lulgaria Vorbbop in view of its specialized 
experience in application of f erro-ceMDt •terial and ferro-ce881lt technology 
for construction of vessels and other floating structure•. 

Jlaritt.e organizations in Varna were also closely imrol:ved in the 
progr.- of the Vorbbop. Varna ia the biggest centre of the -ritt..e 
activity in Julgaria. The country's largest shipyard vitb a dry dock for 
construction of veHels up to 100,000 dvt is located at Varna. 

Participants froa seven developing countries of various geographical 
regions attended the Vorbbop on Ferro-Concrete Shipbuilding at lrollBSO 
Shipyard. They .w.itted their country papers and took part in the 
discussions. Thirteen national experts spoke on various aspects of ferro
coacrete technology and. design of vessels and provided technical explanations. 

General Director of D:alSO, Mr. D. Terziev, officially opened the 
... ung and velccmed the participants and organizers. 

Mr. D. Delli.rev, Marketing Manager, ~took full responsibility of a 
national organizer and a counte~ to lP.IIDO organizers. 

Mr. Vasil Genkov vas elected Chaix.an of the seHiona. 

The progr-. elaborated for the Vorbbop, included lecture• and 
discussions follovad by visit• to the engineering and production f~cilities in 
Bou.rps and Varna as well as visit• to the •jor research and design centres 
in Varna . 



,....---------------·----------------------- --- -- -

PllOGIWME OF WORK 

The following progr .... for the Workabop was adopted by the partici~ts: 

1. Presentation of country papers by t.he partici~ts 

2. What is KORBSO (a brief historical reviev) 

3. Constructive and teclmological peculiaritiH in designing and building of 
ferro-concrete vessels (a lecture) 

4. Discussions 

5. Visit to the shipyard of KOllBSO 

1. Ferro-concrete floating crafts for public servi,es and for plants (a 
lecture) 

2. Practical design of ferro-concrete floating structures (a lecture) 

3. Liacussions 

4. Elaborations of the conclusions and rec~ndations 

1. Visit to the Shipbuilding Equipment Works 

2. Visit to the Shipbuilding Cybernetic Centre 

3. Visit to the Bulgarian Ship Hydrodynaaics Centre 

6 



~----..... ------------------------------------------.,..,_----~·~~~~-·~--

7 

FllUlO-CORCIETE SHIPBUILDING IN BULGAR.!A 

Bulgarian shipbuilders have long experience and •intain skills in 
construction of ferro-concrete floating crafts. A ferro-concrete bull of a 
80ll0lithic type vu developed and widely used "1y Bulgarian shipyards in 
Bourgas for constructi91l of floating vorbhops. Dozens of such workshops were 
delivered to il8llY shipowners in a l!Ullber of countries. 

How this design with sOM modif icatio=is and improvements is being 
considered for ..Utiput-poae application. Based on the excellent quality of 
the ferro-concrete bulls, the Ship llesearch and Design Im:titute in Varna, 
Bulgaria, bas developed the idea of llOdule construction of a vide range of 
crafts on the bull of a ship repair workshop. 

bull length . 
breadth o.a. 
bull breadth 
depth o.a. 
depth 
draught .. 

62.00 • 
13.40 • 
13.00 • 
12.75. 
03.70. 
01.90. 

The structure of tne ferro-concrete hull is aonolitbic. The framing of 
the deck and bottOll is long~tudinal, the side fraaing is transverse. There 
are eight watertight transverse bulkheads. The bull is t" be ude of concrete 
11300 with •tal superstructure of conventional carbon steel. 

This .W.tipurpose hull is now proposed for construction of floating 
um~•. designed for eat.1.bliahing a variety of industrial and public services. 
Their range and purpose is quite ex~ensive: 

in offshore industry; 
in processing industry; 
in energy supply; 
in shiprepair; 
in agriculture; 
in tourist commerce; 
in exploration and extra~tiO!'.; 
in developaent of underdeveloped a~eas. 

Ferro-concrete technol'>!tY ~ itn applicatim' in the construction of 
special types of vessels has a nuabe: of aclvantag•s, such as simplicity of 
this •thod, lover labour coat, lwer steel consuatption, Iii.nor •intenance 
require•nts and long life 0£ a floatbg unit. 

OVing to the dead l'eign~ ~f tlae concrete structures which is relatively 
high c011p&red to conventiocd fl :.iating stnicturH. the 110tion behaviour of the 
offered aodules is u & r..tlti aaeh be-cter than that "f other pontoon structures 
became of their large wi••· 
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Concrete was used as the construction .. terial because of its special 
advantage regarding resistance to seawater and fire. The assertions that 
concrete is heavy, brittle and permeable belong in the past. The qualities of 
concrete have evolved beyond recognition and offer uny advantages. So, 
although structures tbe8aelves have to be built of light aaterials, their 
weight gives thea good llOtion behaviour. 

By correct selection and development, t'ie concrete can be aacle, and 
indeed has been aacle, watertight and resistant to seawater, thus reducing 
.. intenance to al110st nothing and di.tnating the need for regular dock 
inspections. 

Some advantages which ll8ke the ferro-concrete floati~ structures 
especially desirable relate to ecology and possibility of an increase in 
financial returns. 

Basic design of a ferro-concrete hull and ujor particulars are shown in 
the attachment (Annex 3). This uterial also contains information on •jor 
areas of application of this design for such services as floating repair 
vorkahop, floating power plant, floating desalination plant, floating 
hospital, floating public utilities center, etc. 

a. noattu yoruhQp 

Serial type of the floating workshop constructed at Bourgas shipyard 
ce>11prises the following technological sections: 

forge tinsaiths section 
electric repair section, battery section; 
painting section; 
section for mechanical treatment; 
section for hull-mechanical and piping work; 

- woodcarving section; 
mechanical section; 
radio repair section; 
section for repair of refrigeration equipment provided with vacuua puap; 
repair of all kinds of ship equipment is performed; 
section for repair of fuel apparatus; 
la~ratory for test of metal hardness and cheaical COllpOsition. 

For the operational purposes and the security of the floating structure, the 
design includes: 

anchor gear; 
1100ring and towing gear; 
swinging davit; 
platform for approach of the electric truck to the deck, it is handled by 
an electric-driven winch; 
draining systea; 
water anti-fire systea; 
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- a systea for additional air-mechanical foaa extinguishing; 
a systea for procuring water for daily domestic and technological use; 

- a syst .. for sewage water; 
- a provision-cooling systea. 

The engine-boiler coapartment is equipped with the following -chinery: 

- two sets of -in diesel generators of 180 - 200 kV (300 hp); 
- one stand by diesel generator of 50 kW; 
- auxiliary boiler unit, steaa output 1,000 kg/h; 
- two sets of water heating boiler ur.it, heat output 200,000 ltcal/b. 

Sources of electric power: 

- tvo generators x 200 kV; 
- one standby generator of 50 kW. 

AcCUllUlator batteries and charging devices: 

- one battery 180 Ah. 

Supply frOll the shore: 

- one 630A station in a set with automatic switch, phase indicator and signal 
laaps. 

Inter-craft co...mication and signalling: 

- aut08atic telephone station; 
- fire-warning station; 
- all bands (average) signalling; 
- radio transmitting. 

Cargo arrange•nts are provided: aft hoisting crane, console cranes, lifts, 
according to the purpose of each floating structure and features of the 
llOdule. 

b. noadg pgyer plant 

This floating unit is proposed for autonoll0\19 supply with electricity in 
remote inland waterways where other, sources of electric power are not 
available temporarily or not sufficient or, if the building of land electric 
stations is expensive, inefficient and slow. The 311W floating power plant is 
a non-propelled vessel based on reinforced concrete hull designed to be 
located (or to voyage in non-working condition) on inland waterways. 

Proper spaceA with tlw necessary acc09lll0dation conveniently for 
16 persons are also availabl~. The, power plant consists of a ate .. boiler, 
tvo uin steaa electric p<. units,, auxiliary diesel generator and associated 
equipmnt. 
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c. n 0atinc deyl iMtign pllPt 

A ferro-concrete hull of a standard design can be equipped to produce 
deaali11&ted water froa sea water. Ste- and electricity consuaption is 
available froa onboard sources. The floating desalination plant is a non
propelled vessel on steel reinforced concrete hull, designed to float moored 
or anchored in coastal sea waters protected frOll va.ves. The floating 
structure bas all the necessary systeas providing safety and self-sufficiency, 
as well as proper acco•cdatiun S{l&ces. 

d. r1gai1p1 bosvital. 

This type of flcating s•rvice can be of particular interest to 
c~mities located in .;:oastal areas, island regions or river basins. The 
proposed floating structun vith a ferro-~oncrete hull bas sufficient space to 
be equipped for varioua types of Md1cal services, including therapeutic 
rOOllS, surgery space, isolation vard, polyclinic, pbarllacy, laboratories, etc. 
Other sen-tees can also be secured. 

e. FlQAtiPI g1hlic µtilities cepter 

The proposed center is a non-self-propelled floating craft on a ferro
concrete hull. It can be designed and equipped for providing a large nuaber 
of services depending on the local condit.ions and requirements of the 
population. latablishing of new services vill not require considerable 
changes in respect of operational systeas and basic equipment. 
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TECHNICAL SESSIONS 

1. In the course of technical sessi~ns. qualified experts from KORBSO and 
froa Bulgarian research organizations deliv~red technical lectures on various 
aspects of ferro-concrete shipbuilding teclmology and orianizatfon. This 
technology and KORBSO's experience in construction of ferro-concrete vessels 
were consid~red and discu.qsed froa the point of view of its app~icability to 
the prevailing conditions in developing countries and to the needs of their 
commmities. 

The lecture aaterials are briefly sum1&rized below and the full texts 
are available in the attachaent to this report (Annex 4). 

a. Short bistoa of KQBMO Co. <by D. Terziey. General Director. KOQSOl 

Initially established as a small shiprepair shop in 1903, Bourgas 
shipyard, through a nuaber of aodernization and development efforts, was 
re-established in its present position vith assuring prospects for further 
development. It is a significant shipbuilding and shiprepair coapany vith 
steadily upgrading facilities and technology, favourably located at the Black 
Sea coast of Bulgaria. 

Now KORBSO is building 12,500-dwt product carriers, 5,000-dvt tankers, 
650-dvt and 1,240-dvt bunkering tankers, urine dwap barges, barges for bulk 
and general cargoe3, river boats and push tug boats, ferries, platforms and 
floating ferro-concrete workshops. 

Also, a vide range of shiprepair WJrk is done: changing of bull plates, 
docks, double bottom, gears, repairs of aain engines and auxiliary engines, 
accom:aodation, pipe lines, electrical systems and others. 

Considerable experience was gained and specialized facility was 
developed for construction of ferro-concrete vessels. Floating shiprepair 
workshops, established on ferro-concrete hulls. represent the largest nuaber 
of vessels delivered by the company to foreign shipowners. 

b. Constrw;tiye and techQolgsical pecu1iarities in d11ipii.11 of the 
ferrg-concrete vesaels <bx H. Naidenoy, Sbipbuildin& lnttitute. yarpal 

It is well known ~hat the building of specialized types of ferro
concrete vessels is economic and reasonable. Kore than 60 per cent of steel 
can be saved. The lifetime of ferro-concrete bull 2 t.~ 3 ti•• exceeds 
operational period of wooden and steel vessels and the maintenance cost of 
ferro-concrete vessel is 6 to 8 times lower. 

Bulgaria keeps a leading part in the world list of ferro-concrete 
shipbuilders, 
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Aaong the aost illportant probleas of ferro-concrete shipbuilding are 
technology and method of preparation of the ferro-concrete. It is based on 
the aonolithic method, which today reaains the basic •thod for building of 
vessels. This aethod does not re!IUire expensive and coaplicated equipment and 
bas sillple building organization. Many disadvantages of the 110noli~.hic •thod 
are eliainated by applying of prefabrication and prefabrication-aoJ'(lithic 
•thod. The -terial, used for ferro-concrete shipbuilding does not differ 
considerably froa the one required for high civil buildings, but there are 
soae specific quality features that should be considered depending on the 
application conditions. Advantages and disadvantages of ferro-concrete 
vessels when compared with the steel ones are analyzed. In the report 
enclosed are soae diagraas and descriptions of ferro-concrete bull 
construct-ion. 

Aaong the disadvantages of this method are substantial dependence on the 
climate and season conditions, long period of the berth stage of construction, 
considerable labour consuaption in building berth works. 
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Ferro-concrete veasels can be applied in various environments and 
conditions. These floating crafts have such characteristics, which Mke thea 
attractive for solving 810re specific regional, social, economic, 
co-mication, urbanization and other problw. 

There are two groups of floating ferro-concrete crafts--for p:.blic 
services and for l>l.ants. For the first group, there are designs for a hotel, 
hospital, hostel, restaurant, public services and garages. The second group 
is illustrated by a dairy plant, bakery, soft-drink plant, desalination plant, 
power station, •cbanical shop, etc. 

To iaprove tectmical and economic properties of floating crafts, it is 
reasonable to build special veasels with the hull structure of the ... type, 
i.e. di.Mnsions, for11a, longitudinal and transverse elCMnts, bulkheads, etc. 

Another iaportant question is the strength characteristic of the bull 
and the superstructure. 

Design of the floating ferro-concrete crafts requires application of the 
nor.al shipbuilding practice vbat concerns the local and total strength, 
loading, bull draft, cargo distribution, wind loading, etc. 

Extr811ely precise co-ordination is required between the elements, fixed 
on the ferro-concrete bull .tind the ones built in it. 

d. Practical 4e•ip pf f•tro-cgpc;rata •trw;WO• Clz.Y I. Dtpeya. lnrtMer. 
Imtitut;e pf Shiphaildinal 

ICORBSO has long experience in the field of deaign ar'~ comtruction of 
floating c~afts with ferro-concrete hull of 62-.. ter length, 13.40-.. ter 
width, 3.70-•ter board height and draft range fra11 1.90 to 2.25 .. ten. It• 
bottoa and deck fr ... set ii longitudinal and tramverae on boardl. It ia 
divided into eight watertight c011p&rt.anta which provide single-coapartmnt 
floodability. The pick COllplrt.ants are with strengthened fr ... and plating. 
This design flexibility allows quick changes of the location and easy solving 
commmication proble .. between the hull itself and ~he supentructure in any 
of the alternatives. The superstructures are ll&de of steel and constitute 
typical structures with lli.xed syste• of the fr ... set or pillar deck 
structures with walls of corrugated sheet •tal. They are completely welded. 
Depending on the client's rl.'quire .. nts for the classification sOM part of 
designs is done according to thts river register of the USS& Class •p• for 
inland waterways or to IJ.oyd's register - rules and regulati008 for the 
classification of inland waterways ships - zone 2. Such vessels can work in 
810derate cliaate areas as well as in the north and south geographical regions. 
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2. All the participants froa developing countries subm.tted their cOU!ltry 
papers, which reflect specific conditions in their respective countries. The 
level of develo1J9t1lt in the mariti.8e field differs considerably froa country 
to country, but there are also the probleas of c~ interest. 

llr. U. Akoguz froa Turkey, Turkish Shipbuilding Industry Inc. , presented 
country shipbuilding industry. Shipbuilding activity accounts for uny years 
in Turkey, but -Jor cleveloi-ents took place in the last tvo decades. In 
Turkey there are 42 shipyards; four of tbell are state owned and the others are 
private. There are facilities and capabilities to build different types of 
vessels, and ferro-concrete ships can also find their de•nd. 

llr. Ali J. Gbabban froa Saudi Arabia, Sea Transport, Ministry of 
eo-mications, submitted considerations on shipbuilding activities. They 
have 80dem facilities for vessel -intenance and assuring prospects for the 
future shipbuilding activities. According to llr. Gbabban, there are 
possibilities to organize the production of ferro-concrete vessels in Saudi 
Arabia, but they need assistance froa URIDO and froa ICORBSO. 

llr. A.K. Ktmghalo froa Tanr..ania, Tanunia Harbour Authorities, described 
his country's present ecODOllic conditions. There are possibilities to develop 
shipbuilding including ferro-concrete boatbuilding in T•nzania. They need 
finan:ial assistance as well as trained specialists, teclmology and 80dem 
facilities. 

llr. Ralliro G. Yegros froa Paraguay, Arsenal De Marina, presented the 
country industrial and shipbuilding activities. Due to specific geographic 
location of the country and big waterway systeas, ferro-concrete vessels could 
particularly be suitable to this envirOl981lt. The shipyards in Paraguay are 
not large. They cannot produce large vessels and they use old-fashior.ed 
Mthods and simple technology. So, if they find the adequate assistance, they 
could develop ferro-concrete shipbuilding and in this vay contribute to the 
country's ecODOllY. 

Mr. IL Raali froa Malaysia, Kala)sia Shipyard & &ngineering Co. (llSE), 
presented his cOllpally as the bigge•t and most important shipbuilding facility 
in the country, as the vell as in the whole region. The COllp&Dy is 
specialized in building of clean petrol- product tankers, Mtbanol carriers, 
c~rcial fishing trawlers, dredgers, ferries and patrol boats. llr. Raali 
aade a brief esti.111..;ion of ferro-concrete vessels--their .. rtts and 
disadvantages. 

Mr. Sindi Hebura froa Zaire, Ollatra's Shipyard, preHnted his coapany 
and econoaic conditions in his country. Because of the specific geographic 
and econo9ic conditions in this country, there are good possibilities for 
operation of ferro-concrete vessels in Zaire and they .. , satisfy econollic and 
social needs of the population. They need assistance froa UNIDO and froa 
K<llBSO. 
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llr. 11.F. a.-d Valid from Egypt, Alexandria Shipyard, preaented bis 
c011p9ny. Alu•IMlria Shipyard "Egypt• is one of the 90st significant 9Ddem 
shipbuilding and shiprepair yarda in the lledi.terrauean. Organized in 1959, 
the y&rd develops and increaaes its production capacity. they build dry-cargo 
vessels, saall replenishment tankers, imltipurpose cargo vessels, llo-llo 
vessels, service boats, etc. If they have lcnov-bov and technology of ferro
concrete shipbuilding, they can organize the production of such vessels. 

3. Technical discussions centered on the features of ferro-concrete 
shipbuilding technology, both technical and ecODGllic aspects, and on its 
applicability to the needs of developing countries. Economic and geographic 
position of individual countries were analyzed in this respect. General 
trends and specific probl... of ca.llOD interest for groups of participating 
countries were among the subjects of the discussions. 

With appreciation of ~OllBSO experience in buildi!lg vessels of ferro
concrete, the .. jority of participants extended their interest to specific 
details of ferro-concrete vessels design and to practical construction works. 
The way and the programe of discussions v.re adjusted to the participants' 
basic knowledge and experience in ferro-concrete shipbuilding, which 
unfortunately were very limted. As a .. tter of fact, only a few davdoping 
co-mi ties nowadays develop or •intain skills in ferro-cement boatblnlding. 
In the course of tecbniClll discussions, the participants re~eived informative 
explanation on design approaches and technological Mtters. Technical 
discussions were also followed by visits ta the production facilities. 

Another iaport:ant topic of common interest in the discussions was 
connected with the cost c011parisons of ferro-concrete method in relation to 
other tecbno:ogies and Mterials, i.e. steel and wood. Unfortunately, 
detailed comparison infomation, suitably subdivided in an internationally 
acceptable fora, vu not 1-diately available. therefore, cost evaluation 
discussions were confined to general considerations and expert's estimates, 
whereby economic advantages of ferro-concrete .. thod were proved. Finally 
KOllBSO and UNIDO were requested to include such information in the future 
study, which is &llODg recomiendations of this Workshop. 

SOiie participants of the .. eting made rearka on possibilities of 
utilization of ferro-concrete .. thod or ferro-concrete floating units in their 
countries. 

According to the participant frOll Turkey, there aight be •or. i-otereat 
in his country to floating garages which are 90St suitable for the intensive 
car traffic in Istanbul, where there is a lack of parking places. Another 
area of application of floating •tructures are the floating doc~. 

In the case of Saudi Arabia, as the participant indicates, 110•t suitable 
there aight be floating r .. taurants, hotels, hospitals, docb and .. ,.cially 
desalination plants. 
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The participant fr• T•nzania •ntionecl eventual needs of his country in 
pontoons, oil storage, floating hostels and other facilitie& for Gffsbore oil 
exploration. There is interest in transfer of this technology and know-bow 
and in training courses. 

According to the participant fr• Paraguay, his country bu long 
waterway routes and de'ftlopecl cement industry, but they import steel profile 
and plate •terials. Depending on the cost analysis, they might be interested 
in know-bow and technical assistance. 

The participant fr• llalaysia expressed his opinion that ferro-concrete 
ve88els are very prospective, because they are cheap and have long life. The 
808t suitable applications for his region are floating hospitals, schools, 
hotels, restaurants. llalaysia needs assistance to organize design vork and 
transfer of technology. 

The participant fr• Zaire ref erred to a specific geographic location of 
his country and necessity to organize their own production of ferro-concrete 
structures. Because of 11..tted internal c.,_mications, 808t suitable for 
thea are floating hospitals, schools, workshops. They need a preli.tnary 
study for different areas of application of ferro-concrete structures. They 
need assiRtance of UIUDO and JCORBSO. 

Egyptian participants stated that Egypt need such floating structures as 
hotels, stores and accCJ •:Mlation for offshore activities. All floating 
structures should be self-propelled, because of specific navigational 
conditions of the Nile River. They expressed their particular interest in a 
comparison study for steel and ferro-concrete structures to be prepared for 
the next seminar. They suggested another seminar for the next year. 

At the conclusion of the ••ting, KORBSO ll&de a practically-oriented 
statement, submitted in the fora of a letter, which is attached to this report 
in Annex 5. It is indicated in the stat.-nt that lCORBSO is prepared to 
provide to interested countries practical assistance in this field through 
co-operation with UNIDO. Qualified experts froa KORBSO could asaist in 
establishing a pilot prc.duction unit for construction of fishing boats or 
undertake a study for construction of bigger ferro-ce•nt units. 

This assistance •Y specifically include for a country or a region such 
topics as assessmnt of the •rket demand and existing infrastructure, 
elaboration of the layout of a production facilitv and the design of a 
floating unit, selection of the equiJ1119nt and instrumentation, elaboration of 
a training progra1111e. 
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RECOMlllllD&TIORS OF t1IE llDTUIG 

The participants expressed their great appreciation to the organizers 
froa URIDO and lCOllBSO for their efforts to make the ... ting on Ferro-Concrete 
ShipDuilcling informative and useful. The following reco•rndations have been 
adopted by the participants: 

(1) Application of ferro-celleDt shipbuilding technology and design to the 
coraatruction of self-propelled vessels (fishing vessels, yachts) and non-self 
propelled structures (workshop, hospital, garage, hotel, restaurant, etc.~ 
dtJserve particular attention to ... t the needs of developing countries. 

(2) It is rec~ that a study should be undertaken on the applicability 
of this technology to the specific needs of developing countries because of a 
number of advantages of this technology such as: 

(a) lover labour cost; 

(b) siaplicity of technology; 

(c) at.nor .. intenance requirements; 

(d) lover steel COD9U11Ption; 

(e) long life. 

(3) As concerns regional approach, particular attention should be given to 
the countries located around lakes and on rivers of Africa, Latin Allerica and 
Asia and to the Gulf countries. UNIDO is required to place priority to those 
countries on their request. 

(4) Training opportunity should be provided to the developing countries 
according ~o their needs. 

(5) Siailar Meting is rec~ to be organized with a special eapbuis 
such •~ ferro-ce88Dt fishing boats and o~her applications. 



.. ----------------------------------------------~--~~..--~~~~~~-
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COllCLIJSIOh-S 

1. 1C<llBSO shipyard io lourgaa baa appropriate facilities. qualified 
personml and valuable experience to successfully de9onstrate the application 
of ferro-concret.a technology for construction of ships and other floating 
structures. 

2. The Workshop was properly prepared and successfully conducted and 
thereby .. t proLessional interest of the participants and received their 
appreciation. 

3. Di.acusaions Oli development probl ... in the ..ritim field, including 
inland water tr&nafOrtation, were informative and mutually useful for all the 
parties involved hence possibilities for further co-operation were identified 
and caasidered. 

4. A pa:ogr.- for the future ••ting or a training progr.- in ferro-
concrete shipbuilding should envisage discussions on diversified application 
of this teclmology and include alternative designs, and at least a few 
participant• with some basic experience in ferro-cement boatbuilding should 
also be selected for such event froa developing countries. 

5. The •eting in Bulgaria was used as an opportunity to discuss other 
probl ... of the shipbuilding sector with a view to expanding UllIDO activities 
in this field, including eventual assistance to .Bulgarian shipyards. 
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(Diacussiona in Bulgaria Related to the Shipbuilding Sec:or) 

a. During the ... ting in '°'1rgaa and in the course of visiu to •jor 
research centres in Varna, a ...-.r of discussiona took place. 'Ilw present 
position of Bulgarian shipyards and probl- induced by the transition perit'd 
in the national economy was discussed in Varna and '°'1rgas with high-left! 
specialists from Bulgarian abipbuilding industry. 

For the fev put decades, Bulgarian s'1ipbuilcling indutry 11aintained .a 
sound level of devel.OJ9e11.t and operations. Howwr, in the laten period of 
political and economic changes in Bulgaria, vben the country is ..ov!ng tovanls 
the mrbt economy, this i.ndwltry encounters gr-t dtfficul ey. 1be shipyards 
are not well prepared to compete on the world .arbt. 

l'be above probl... of thi• industry were discussed wit:h general 
conaideration of ways 6'1ld ...ana needed ~o be undeTtaken in order to overcome 
the difficulties of the ti·auitic-n period and to t.pruve 1!-Mpyards oper~tions 
and their ca.petitivene£s on the world .. r1cet. Possibility ancl a u.ecl fer 
111100 assistance in this field was a.1.•o under consider&tion. 

content of the diacuasicn.9 on a need and possibility to initiate a joint 
action IT/ !ulgarian •hipyarda (Varna, '°'1rgaa and Run) anrl by UBIOO for a 
poli~y-Mlting progr~ on shipyards rehabilitation i• J:efiect.c in the note 
for the file attached to the report in Annex l. 

b. ~ther subject of the discussions v .. a project propoaal Trr"Jsfer of 
Kociern Teclmology in Ship Hydrodynaaics forwarded to URIOO. ?be participant 
of the di.scuasions vas also Mr. Dong S"nitong, Director of the China Ship 
Scienti.Zic lleH.arch Centr• (CSSJl~). who vaa on m•sion to Bulgaria. 

Bulgarian and Chinese ship research centres co-~perate in their field of 
activities. l1ov they jnintly elaborated a proposal for a regioaal project. 
This project proposal i-; .. submitte'l to UllIOO a fe¥ 80Dtba .igo and, M:cording 
to ltr. Dong Shito-4, it vas ":dso Hnt to the CbineH Mpreaentative in Rev 
York for submission to UllDP. Hov'-'~'!r, this project proposal did not appear in 
the UllDP draft list of proJecta for tbe retgional ~og.t....,. 1992-1996. llr. 
Dong Shitong ra onfirmd interest of ·:he ~ssac 1.n establishing and 
illplemnting the proposed regional project. The ISHC u villi'ag to co-operate 
in developiug the project. 

The participant• of the diacuasiOll4 agrefld to urw.lertake a prompt action 
with a view to revive the project proposal within the limi.ted period of tim 
left, through direct contacts with Ul1DP/ Nev York ~'ld Ull1DP office in Beijing. 
It is reflected in Annex 2. 



20 

LIST OF PAll.TICIPARTS 

1. llr. Ustuner AKOGOZ 
Assistant General llanager 

2. 11r. Fumio BEPPU 
(Associate Industrial Development 

Officer) 

3. llr. Ali Jabra GRAllWI 
(Director General for llarine Trana.) 

4. llr. Doyno DlllDlEV 
(llarlceting llanager) 

S • llrs . II. D lllEVA 
(Senior Designer) 

6. llr. Fathy Abdalla ESSAll 
(Assistant Director of Design 

Department) 

7. Mr. Vasil GIRROV 
(Expert) 

8. llr. Christo GODJlKOV 
(Vice General Director) 

9. Mr. Fedor GOUIUEV 
(Consultant) 

10. Mr. D. D.IBOV 
(Expert) 

11. Jira. R.. D.IlmVA 
(Designer) 

12. llr. Toma KUDEV 
(Director) 

13. Mr. Anicet Mani.ta IClD1GllALO 
(Assistant Port Manager) 

.. Kr. George ~V .&. ... 

(Senior a.. ... rcber, Head of) 
Departaent) 

Turld.aih Shipbuilding Ind. Inc. 

United Rations Industrial 
Development Organization (tlllDO) 

lliniatry of CD• mi cations 
Saudi Arabia 

uaaso, Clourgu, Bulgaria) 

Alexandria Shipyard, Egypt 

URIDO 

muso 

Ta11zani a Harbour Authority 

Bulgarian Ship Hydrodynaaics 
Centre (Varna, Bulgaria) 
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16. llrs. llilb 11!1..AROVA 
(llarlceting Expert) 
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(Expert) 
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19. llr. Scefan PE'Dai 
(arl.ef Designer) 

20. llrs. Sonja fOC'TADJAll 
\llarlceeing Expert) 

21. llr. Roslin IWILI 
(llarine lngineer, Techl\ical) 

Executi'ft ) 

22. llr. llebura Sll1DI 
(Assist.ant Director) 

23. llr. Diaicar TllZllV 
(General Director) 

24. llr. 11.F. Ha--1 VALID 
(Design Department) 

25. llr. l.alliro Gutierrez YEGROS 
(Captain, Raval Engineer) 

Shipbuilding Institute 
(Varna, Bulgaria) 

KOUSO 

Shipbuilding Institute 

llalaysian Shipyard and lngineerlng 
SDB. lllD. 

OllATIA Shipyard, Zair' 

Alexandria Shipyard, Egypt 

Arsenal De Marina, Paraguay 
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Annex 1 

Note for the File 

Subject: Bulgaria - SY9P0siwa on Rehabilitation of Shipyards and Capital 
Investment Policies. 

The present position of Bulgarian sh.lpyards and probleas induced by 
the: transition period in the national economy of the country was discussed in 
\"arna and Bourgas vith higb-levol specialists froa Bulgarian shipbuilding 
bdustry. in connexion vith t:he URIDO Meeting on Ferro-ce•nt Shipbuilding. 
held in Bourgas frOll 22-24 October 1991. 

For the few past decades, Bulgarian shipbuilding industry .. intained a 
sound level of development and operations. lbis industry significantly 
contributed to the national econony in ter.s of foreign exchange incomes. as 
~-ell as with its upgrading effect given to other engineering activities. 
~.ajor Bulgaria!\ shipyards locat~ at Varna, Buurgas and Russe constructed 
cargo vessels. tankers and specialized floating units for export to a nuaber 
of comitries. 

However. in the latest period nf political and economic changes in 
Bulgaria, vhen the country is 110ving towards the .arket economy. th!s industry 
encounters great difficulty. The shipyards are not well prepared to coapete 
on the world m.rket, both technologically a·.id operationally. They cannot 
successfully •et requirements of the vor:d market which implies construction 
of llOdem ships vit~ high quality and short time of delivery. 

'nle above problems of this industry were discussed in Varna and 
Bourgas with general consideration of ways and means needed to be undertaken 
in order to overcoae the difficulties of the transition period and to improve 
shipyards operations and their competitiveness on the world market. 
Possibility and a need for UNIDO assistance in this field was also under 
consideration. 

'nle nec.essity of upgrading of Bulgarian shipyards is evident and 
generally recognized. To approar.b the progr..-e of shipyards rehabilitation. 
co-ordinated action and considerable preparatory work is needed and should 
start imaediately. The participltlts of the discussions agreed that the first 
promotional action might be a meeting/symposium and a study on Rehabilitation 
of Shipyards and Capital Investment Policies to be conducted jointly by UNIDO 
and the Bulgarian shipyards and research organizations with participation of 
foreign partners. 'nlis meeting could attract international expertise and 
induce eventual interest of potential investors and thereby contribute to the 
Shipyards Rehabilitation Progr...e. 



The following action-oriented decision vas comaonly agreed upon: 

(a) KORBSO Shipyards and Bulgarian Ship Hydrodynaaics Centre are 
requested to co-ordinate a proposal for the UNIDOjBulgaria 
project - Syaposiua on Rehabilitation of Shipyards and 
Capital Investment Policies - with other interested 
organizat"ions and respective authorities. An official 
request for UNIDO assistance, with basic information 
available, will be subai.tted to UNIDO within a month. 

(b) As soon as an official request is received by UNIDO, Mr. F. 
Gouriev, expert in marine engineering. will co-ordinate this 
project proposal for UNIDO and prepare a Project Document. 
in consultations with interested Bulgarian organizations. 

Below is the list of those who participated in the discussions: 

Mr. G. Georgiev, Chair.an of the Board of Directors, KORBSO 
Mr. P. Bogdanov, Director, Bulgarian Ship Hydrodynamics Centre (BSHC) 
Mr. c. Gudjultov, Vice General-Director, KORBSO 
Mr. D. Deairev, Marketing llanager, KORBSO 
Mr. G. Lazarov, Head of Departaent, BSHC 
Hr. F . Gouriev, UNIDO consultaot. 

• 
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Annex 2 

Note for the File 

Subject: Draft Project Proposal - Transfer of Modern Technology in 
Ship Hydrodynaai.cs and Development in Marine Engineering -
Regional Project 

The above project proposal was discussed in Varna with interested 
partners from Bulgaria and C'.dna, in connexion with the UNIDO Meeting on 
Ferro-Cement Shipbuilding, held in Bourgas in October 1991. The participants 
of the discussions vere Mr. Dong Shitong, Director of the China Ship 
Scientific Research Centre (CSSRC), who was on mission to Bulgaria, Kr. P. 
Bogdanov, Director of the Bulgarian Ship Hydrodynamics Centre (BSHC), Mr. G. 
Lazarov, Head of Department, BSHC, and Mr. F. Gouriev, UNIDO consultant. 

Both centres, Bulgarian and Chinese, co-operate in their field of 
activities. BSHC was established with assistance of UNIDO. Nov they jointly 
elaborated a proposal for a regional project on Transfer of Modern Technology 
in Ship Hydrodynamics and Development in Marine Engineering, for China (host 
country), India, Indonesia, DPR. of Korea and Vietnam. 

This project proposal was submitted to UNIDO a few months ago and, 
according to Mr. Dong Shitong, it was also sent to the Chinese representative 
in Nev York for submission to UNDP. However, this project proposal did not 
appear in the UNDP draft list of projects for the regional programme 
1992-1996, available at UNIDO. 

The conclusions of the discussions could be sU11111arized as follows: 

(a) Kr. Dong Shitong reconfirmed interest of the CSSRC in 
establishing and implementing the proposed regional 
project. The BSHC is willing to co-operate in developing 
the project. 

(b) To revive the project proposal within the limited period of 
time left, urgent action by the relevant national 
authorities of China is needed with a view to proceed vith 
the request through direct contacts with UNDP N. Y. and l'NDP 
Beijing, as vell as to rec6ive support from participating 
countries. Kr. Shitong will take prompt action upon his 
arrival in Beijing. 



•• 

(c) The draft project document sublitted so far to UNIDO 2S 
requires considerable redrafting and is to be discussed in 
detail with competent partnet5 froa all participating 
countries. Preparatory assistance in this case will be 
needed to finalize the project docuaent. Participation of 
an expert from BSHC at this stage will be useful and 

desirable. 

(d) UNIDO bas already expressed its positive attitude to the 
proj8ct proposal and is prepared to consider an eventual 
request for preparatory assistance provided this request is 
supported by UNDP. 

(e) As soon as an official request for preparatory assistance is 
received in UNIDO, Hr. Gouriev, UNIDO expert in marine 
engineering, will provide supporting and ~o-ordinatir.g 
action for its due consideration. 
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Destination 
Not setf..pmpelled, built on an iron concrete hull wilh two 
floorlteel superatructure undorthe Rules of the River Regis-
ter of USSR with class "A", the floating concrete workshop is , 
designed for repairs ~nd maintenance of wsaei'5 and float-
ing crafts as well as various types of machines. 

Tex .... 11eut1 QPeKTepllCllMil 

Hec&MOXOAHOe, ~ CV~. nocTP08HO • M
.18300eTC»tHOM KOPnYCe Kll8CC8 .P" no~~ 
PerMcrp& PCcPCP, n~ #IA peMOHTa .. no,Q
AeP*KM f11188Y'tMX coopyJKeHMit M T8XH0110nNeCICMX Mrl
WMI'(. 



FLOATING REINFORCED CONCRETE 
WORKSHOP 

Wherever maintenance of vessels and floating crafts is 
needed before adequate facilities for repair and mainte
nance are built, the most appropriate solution is the ftoai· 
ing reinforced workshop. 
Its dimensions and pwpose make it the right design for 
areas where the exploralion aro extracting activities 
precada the building of repair and maintenaia tacifitias. 
Its advantages piaca it far beyond comparison: low cost, 
high operational efficiency, full autonorny, considerable 
capacity and easy movement. 
The onty standard part is the hull. All the rest is designed 
and produced according to the buyer's wish. 
Its technical characteristics are es follows: 
- length o.a. • 67.5 m 
• braadlh • o.a. • 13.4 m 
- depth o.a - 13.4 m 
· del*l -3.7 m 

•••;1,~1,,: <·:,th~ 1·· · .. ·-:::;>:\)/ 

- draught - (at 100% provl$ions, with workers and load 
30 t of stern crane) • 1.9b m 
- staff - 96 people 
Autonomy on operetlon: 
• fuel • 7 days 
• water • 3 days 
- :lG'Nage water • 5 days 
ThewO!kshop isd9Signed and built under the rults of the 
Riwr Register of the Russlen Soviet Federated Republic 
with class "P· for Inland river basins or under tha rules of 
other classification sociotles. With releva~ rearrange
ment it can perform single pawa~ by towinR at unllm· 
ited area of navigation. 
The hull is d. monolithic reinforced concrete s!ructure 
with longitudinal framing of the bottom and lni deck, and 
transverse framing of the $Ides. The hull ls dlvidtd Into 
eight watertight compartments. The peeks are with 
strengthened framln; and thickened outer plating. In 
plae&S where heavier machines are fitted thadqck is also 
strengthened. 

_;: 

Th• supen;tructJre is two-deck· steel structure wHh a 
mixed system of framing. 
It has: 
• two main diesel g41naratora with output of 150 kW each 
• or.e stoam boiler with capacity 1000 kg/hand two water 
bolle;a (for heatltig) ~ capacity of 200 000 kical ••ch 
• compr~nort ~one with capacity of 5 m1/mln at pret1tH 
8 kg/cm• 
The following produr.tlon seetlof'i9 are located In the 
concrete hull: 
• forge-tinsmith aection 
• electric repair section 
• battery section 
• painting section 
On the main deck are located two basic sections: 
• section for fitters am mechanical treatment 
• section for plate-mechanic and piping works 
On the main deck are located the following production 
18dk\ns: 
• csrpootar's shop 



FLOATlfG POWER PLANT 

A floating plant proves to go together with shipbuilding. 
Experts place it very high! 
And tt•t is only natural. 
Because it can use offshore energy resources. 
By doing so you avoid expensive pipelaying. 
Thedesignisuniquetorapplicationbycountriesabound· 
ing in water basins and oil sources. 
Particularty so • it Ile ooilding of land elec1ric stations Is 
expansive, inefficient and slow. 
The 3 MW ftoating pcM8l plant is a non-prq>elted vessef 
based on reinforced concrete hull designed to be located 
(or to voyage in non-working condition) on inland water· 
ways, equivalent to class.,,. acconfing to the rules of the 
Russian Soviet Federated Republi~ Register of Shipping 
tor river ships or to other classification organizations and 
soci&ties. 
The following f9ns give an idea of the principal clmen
sions and particulars of the structure: 

• hull length • 62.00 m 
• length o.a. • 62.40 m 
• hull breadth • 13.00 m 
• breadth o. a.· 13.40 m 
• depth o. a. • 12.50 m 
·depth· 3.70 m 
• draught during voyage • 1.80 m 
• fuH draught (In working conditions) • 2.1 o m 

The vessel's hull ls made of •at•resistant concr~ 
of Hrand M300 with cold resistant properties for pattlcu
larly severe climate conditions with more than 150 treez· 
Ing cycles at average monthly temperatures lower than 
.2<JllC. . 
The reinforcement consists of common carbon steel and 
high tensile manganese steel. 
The metal superstructure Is made of conventional car· 
bon steel plates and weldable aectlons. 
The floating strucUe Is provided with the necaary 
systems for safety and autonomy: 

• anchoring and mooring llectrfc capslanl • 3 pcs 
• HaH't anchors weighing 800 legs each • 3 pea 
• mooring bollardt, dla. 219 mm • 8 pcs 
• towing bollards, cla. 299 mm • 4 pcs 
·deck electrohydraullc crane, 10-12 t, adapted to oper· 
ate with coal grabs • 1 pc 
Ship systems: 
• drain system 
• ballast system 
• water and fire-proof system 
• foam fire-proof apparatut 
• water supply sy~em 
• sewage system 
Proper spaces with the neceseary accommodation 
convenience for 18 persons are alto available. 
The power plant conalsta of a steam boiler, two main 
ateam electrlcpowlf,unitt, auxlllarydleset generator and 
lllOCiated eq•ent The boiler plant consists of one 
steam boiler with • generation eapacity of 14 ti h, 
working ~•ur d 3' bars, output presue of~ bars, 



n1n1n1nin 

FLOATlfG DESALINATION PLANT 

Dn*-Ung wallrt 
Using a watar when ttae is no fr8sh watert 
For yen man hl8 dr8amed of lhatl 
lhtar certlil COldlons anybody can welcome ll And 
.. It. 
The loatlng desalinalon plant Is a non-propelled vessel 
an steal rainfaftl8d concrete hul, designetd to float 
moored or anchored In coastal saawatersorotacted from 
waves. 
Its class is lqlMlant to class •p- {\f the Register of 
ShilJping of the Russian Soviet Federated Republic for 
mer st\lps or under the rules of some other classlflcation 
societies. 
It is des.igned to product desalinated water from 888 

.-. StNmand aleclricityconunption· from onboard 
SOiR8$. 

Storage tank CIPldty ·desalinated wa'8r ·for 24 hours: 
fuel • for 7 da)"S. 

The main dimenalons are: 
• huH lenglh • 62.00 m 
• length o.a. • 82.40 m 
• hul breadth • 13.00 m 
• br8adlh o.a. • 13.40 m 
• height • 3, 7-0 m 
·draught· 1.90 m 
The hull of the desalination plant Is of concrete M300, 
reinforced with camon and manganasa steel; the metal . 
>l4*Structurt Is of conventional carbon steel plates. 

Capacity: about 630 m1'24 hours. 
Tanks for desalinated water • 840 m1 In the hull. 
Output of the boiler plant: about 8.5 tlh, saturated steam 
P.O. 7 MPa, sufficient tor the needs of the V8D81. 

One main dle8el generator ~ of about 280 kW, 
1000RPM. 
One emergency diesel genntor set of about 1 oo kW, 
1500RPM. 

1 he Uoatir ~structure has the nece~.:. .. ., · J ·,. - • · . ; ..... 

Ing the llhi''Y and the self-sufliclency: 
• anchoring and mooring electric cepatans • 3 pea 
• mooring bollards, dla. 299 mm • 8 pc:s 
• towing bollardl, dla.299 mm • 4 pea 
TheftoatingplanthutheproperaccommodatlonepaCll 
and the following systems: 
• bilge water system 
• water fire poof system 
• foam fire-proof apparatus 
• system for hot and cold sanitary water 
• sawage system of cloled type tor wateri from tolletl 
• forced ventilation . 
• air conditioning of the office, cabins, meurooms and 
central control room 
• electric aqulpnent comprising of: 

0 3 x 380 v I 50 Hz for power conlillfnlfl 
• 220 V, 50 Hz tor II~ 
• 12 v t 50 Hz for portable lights 
• 24 V DC for Important lignallng 

I 



FLOATlfG HOSPITAL 

In ""'°" - where ambulances can not arrive on 
ime or whn thn ant no roads. a floating holpital Is a 
real necessity. 
The laating hospital is a non-propelled craft on a ferro
concrate td. . 
It is dasipd tosall in lmerwatarways and Is built under 
.. rules of the River Registar of the Russian Sovtet 
~..,.Republic wil1 class,,., or under the rules of 

Is td·lengl\ is 62.00 m. 
• braldth o.a. • 13.~ m 
·Id bredh • 13.00 m 
• daplh o.a. • 12.75 m 
• daplh • 3.70 m 
• draught • 1.90 m 
In reapect to fuel Ind pnwlsions Its autonomy Is 7 days. 
• dlilkil1g ..... !t days ......... s. 

The hul Is made of concrete M300. The 8lructure of the 
ferroconaete hull ls monolithic. 
The deck and bottom framing Is longitudinal; the side 
framing Is transverse. There are 8 watertight tranMrll 
bulkheads. 
The material of the supntructure Is conventional car· 
bon ateal. The floating ho8pltaJ consl818 of a polyclinic, 
Isolation ward, therapeutic room, surgery and service 
apaces. The first deck accommodates: · 
• the palycllnlc and the recaption office 
·pharmacy 
• ieQlallon ward with aeparate entrance 
·large Rft far garbage, which also Inks the first deck and· 
the surgery 
• ltt betr111n the lower and the~ deck 
-pathologlcal cases room which Is Hnkedwlththesacond 
deck b'j the Hft 
Two Inks are IYlllble for shore communication: 
• one far the cenlral tnlrlnC8 
·one for emeraencv ca.-

The therapeutfcal ward Is for 23 pel10n8. 
The surgery Is for 14 pnons. 
"a third deck II designed and constructed the numbers 
can be lncreuad to about 50. 
There are 88Y8r8I more rooms: 
• chief physician's constAting office 
• office 
• laundry and ltarilzlng room 
• galley with refrlaerator stores 
·storeroom 
• engine room 
For the normal operation and the safety the designers 
have provided: 
• Gchor gear 
• mooring and towing gear 
• draining system 
• witer flra.proot system 
• foam tire-proof apparatus 
·water pnwldlng ayst1m for everyday needs 
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FLOA11NG PUBLIC UTILITIES CENTER 

No manar whn r.....:h or construction works are 
performed· ttwe 111 ~·nacaitils for nonnal 
Mng condlllons. 8alore flrl c:on.,any could cape Vllith 
.. "Vl"t daily prablame or lna'8ld of creating expan
sive ~ cen11r1 an land It can uaa the ftoatJng 
craft. 
Thi loaMng PlMC ldlillcar111r Isa craft on a tarrocor ... 
Cl9l9 td, dlelgned to navtgate In Inner watlfway8 and 
bull lni81'1hl rulllol .. "* Ragilttrol .. Rulllan 
Soviet F-adlratld AlpMc wilh clall "P", or "* the 
rulll al other cl111ilcltlon ...... 
Mai'I perticulars: 
· td length • 82.00 m 
·brlldl\o.a.·13.40m 
· td bfeldlh • 13.00 m 
• dlplh o.a. • 12.75 m 
• dlplh • 3.70 m 
• chught • 1.90 m 

In reepect to full and provllions Ill autonomy 18 7 daya. 
• ct'ftdng wa• • 3 days 
·1twagewa•·Sdayl 
Thi tUI 18 mlde of concrete M300. . 
Thi etructure of the flrroconCreta hun Is monolithic. Thi 
deck and bottom framing ii longitudinal, the Ilda framing 
ii tranmrae. There are a watertight trnvna bulk· 
hllds. 
Thi matlrlal of the metal suparl1rUclUre II conventlonal 
carbon ltlll. In the floating pt.tile utllitlll canter the 
tdtowlng l8fYlc9I are available: 
• ll&Rlry with washing capacity of 200 kg par working 
ehlft 
• dry clalnlng 
• malclng to m1aaur1 and repair ot clolhat, leather ar· 
ticlll, knitwear and halrdrllllng • 23 wortdng plaa 
• lhol and lalthatwear mending • 8 wortdng plac. 
• watch and jlwllry rtpllr • 4 working pl8Cll 
.. flP* of email electrical lppllances • 4 places 
·rd> and TV 1111repai·4 working pl8C8I 

·photographic ado comprlllng of: a rapUon room, a 
room for taking photographs, a room for photO dlvllap
mant. altDrlroom and two cabiM foramallUrlandnon
r181dant photographers 
• a halrdr...,.1 • 9 working placea 
• a cata with a rafrllhmant blr 
The naet111ry ldmlnlltration and public pllCll are 
provided • Wiii • dcMmta cablnl for tlmporary atay of 
non-fllldlnt lkllad WOtlcltl or for the «•. 
For the normal operation and for the llfaty of the ftoatnG 
craft the dallgnlr hu pnMded: 
• anchor gear 
• moortng and towing gear 
• IWlnglng davit of OJ t cargo llttlng capecity 
• draining syttam 
• watlr tire-proof eyltlm 
• fOlm ftra-proof appntul 
• Wltlr providing .... for dally Midi 
• llWlgl watlr lyUn 
• Ylr1lllatlon ...,,, 

·I 



FLOATlfG SCHOOL 

Main Dimensions: 
• langlh • 62.00 m 
• braadlh • 13.00 m 
·depth· 3.70 m 
• draught • 1.90 m 

Principal spaces: 
1. Classroom (10) 
2. Multipllpose hal 
3. Teachers' room 
5.0ffict 
6.l.lnry 
7. Natural his1ory study 
8. Fan room 
9. Provision store 
~O.Galey 
11.Mnsroom 
12.Engine room 

13 Equipment store 
14.Store 
15.Ladies W.C 
18.Gents w.c. 

The floating school ls a non-propelled vasul wl1h steel 
concrete hull designed for Inland water aarvlce. Thi 
necessary conditions are provided for elementary edu·. 
cation ol pupils from 1st to 7th claa ·two clutll for llCh 
of the first 3 years and one for the remaining. Thi 
claasrooms floor area (54 m') permits the lnstructlen of 
up to 35 pupils In every room. catering accommodation 
lsprovlded forthepupllsuwell u rooms for thetllChefa 
and the other personnel. 
The floating school Is provided with Its own power 
sources· diesel generators and storage batteri•. It can 
also be supplied from the shore. It Is equl~ with water 
heating and forced ventilation system. 

Endurance: 
• full and provlllona • 7 dayt 
• drink water tankl • 3 dayt 
• llWIQI and drain water • 5 dayt 
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FLOATING SOFT DRINK PLANT 

In faraway areas while ...arch or construction actlvitle8 
are going on everyday needs may be satisfied quite 
easily and at a low price. A ftoating soft drink plant may 
be essential in high ~ature zones under develop
mert. 

The ftoating soft drink plant is a craft on a farroconc:rete 
tUI designed m naviga'8 on inner watelways and built "* the rules of the River Register of the Russian 
Soviet F"8derl'8d Repldc with class -p• or under the 
• of other clastHlcation societies. 
The main characWistics of the craft are: 
· td length • 62.00 m 
• br8ldtt o.a. • 13.40 m 
· td br9ldlh • 13.00 m 
• dlpl\ o.a. • 3.70 m 
• cnught • 1.90 m 

The hull of that non-propelled craft Is made of concrlll 
M300. 
The structure of the ferroconcrate hull ls monollthlc. 
The deck framing Is longitudinal, the side framing II 
transverse. 
The watertight transverse bulkheads of the hull are eight. 
The material of the metal superstructure ls conventional 
carbon steal. 
The dealgned floating planl produces IWletlCented fruit 
and i'efreahing soft drinks. • 

The technical and production teaues are u follows: 
• nominal ~ • 8000 bottllllh 
• general power of the equipment • 120 kW 
• drinking water consumption • 1 o m'"' at 0.5 MPa · wa• conunption 8H • 5.5 m•"' 
• Mn\ caneumption • 1800 let" at 0.5 MPa 
• nec1stary cold cMput ·152 000 ldcallh. Pltlor• In ehlfll • 15 people. 
The necee1ary accommodation epae11 are prOYldld 

Including 3 cabinl, a phyllcochlmlcal and I mlcfOblo. 
logjcal laboratory and Ollw llMct rooms. 
For thl normal operation and for the 11flty of the floating 
plant thl dlligner hu provided: 
• anchor gear 
• mooring and towing gear 
• swinging davit of 0.5 t cargo lifting capacity 
• platform for IPP'OICh of the ellctrlc truck to the dick. 
4.0 x 2.0 m, with lllctrlcally driven winch 
• draining tyltlm 
• water fire-proof tyltlm 
• foam fire-proof apparatus 
• water providing ayatem for dally and tlehnoloalcal 
needs 
• llWagt water tyltlm 
• vtnlffltlon tyltlm 
• heating tyltlm 
• provltlon cooling lyatem 
The qinl bolllr room II~ with: 
• two • of m8" dilHI generators of 180 • 200 kW 
(300HP) 





FLOATING DAIRY 

In remote areas where milk is ab&l1dant and transport Is 
no.t handy, or where, for clinateor any other reasons, the 
~ of the products has to be petformed In the 
vicility of can watars as sea bays, port or harbor areas, 
lakas, dams. rivers, river mouths, etc., a floating dairy 
comes to solve a lot of problems. 

The floating daily is a non-propelled craft on a ferrocon· 
creta hul, designed to navigate In inner watarways and 
built oodar the rules of the River Register of the Russian 
Soviet F"8daratad Rep&mlic Mth dass "P• or .under the 
rules of other classification societies. 
The main charactaristics of the craft are: 
• hul lenglh • 82 m 
• brllldlh o.a. • 13.40 m 
• hul tnldlh • 13.00 m 
• dapth O.L • 12.60 m 
·depth • 3.70 m 

• draught • 1.90 m 
The hull ls made of COf'Ctete M300. 
The structure of the ferroconcrete hull ls monolithic. 
The deck and bottom framing Is longitudinal; the side . 
framing Is transverse. There are 8 watertight transverse 
bulkheads. 
The material of the metal superstructure Is conventional 
carbon steel. 
The floating dairy can process dally 32 000 liters cow mllk 
Into the follCMlng products: 
• Pastuized mllk • l4> to 8000 liters 
• Bulgarian yoghurt with normal (solid) coagulant and/or 
whey • to 12000 liters 
The equipment also secures: 
• the circulation washing of the technological equipment 
and the milk tubes 
• the Inner transport 
The milk Is cooled, If that has not been done on the farm 
and Is kept In a heat Insulated tank with 59% of the 
capacity of the dairy. 

The production line performs the paddng of the following 
products: 
·pasteurized milk and yoghurtwithwhlppld coagulant In 
polythene packs of 0.5 and 1 liter 
• Bulgarian yoghurt with n0rmal coagulant, whey and 
cream In plastic cups of 0.2 and 0.5 liter 
• milk champagne • In aluminium drums of 20 liters 
Equipment for brined cheeu production can be also 
added thus Increasing the capactty to 40 tons. 
The necessary accommodation and service spaces are 
provided, Including 4 cabins, 2 laboratories, cooling 
chambers, etc. . · 
For the normal operation· and the 11itty of the floating 
dairy the designer has provided: 
• anchor gear 
• mooring and towing gear 
• swinging davit of 0.5 t cargo Hftlng capacity 
• platform for approach of the ellclrlc truck to the dick, 
4.0 x 2.0 m, with electrically driven winch 
• deck electric ellYator • 100 kg 





FLOATING BAKERY 

Wl1 a floating balclfyyou can hM your batch of "'8hfy 
made breld tnylme whare\9 you arel 
The tloatinO bakery is designed to navigate In Inner 
..... ya and Is built under the rules of the River 
Re;sta' of the~ Soviet Fedarated Repdc with 
class "P9 or"* the rules of other classlftcation aocie
ies. 
lls tul length is 62.00 m. 
• breadll O.L • 13.40 m 
· td br9adlh • 13.00 m 
• daplh O.L • 12.60 m 
• depth • 3.i'O m 
• draught • 1.90 m 
It Is made of concrete M300. The concrete td Is mono-· 
lhic. 

the metal euperatructure la conventional carbon 11181. 
The llne 88CUf88 the produotlon of 8 tons of bread In 18 
houra, Inducing vatlou8 kinda of buns, ranging from 
0.250 to 1 kg. 
Customer's programme can be best satisfied If the di
aired articlal are brought to the deslgrw'1 knowledge. 
1lu ·an optimal number of shapes and carts for the 
·bread can be proyidelj. At customer's wl8h the produc
tion rate can be Increased to 7.5 t/18hoursorto1 o t/18 · 
~which 18 achlev«I tp/ lncreaalng the number of the 
kneading machines, the fermentation chambers, the 
Mnl, the lhape8 and the carta. 
The technologlcal Hne compr'l888 an the neceaary 
machines, equipment and spaces, Including apace for 
the P'Qduct storage, the tlour and dough prOC8111ng till 
bread 18 baked, and Its preiervation In roller stacka. 
The workers needed are about 25. · ·. 
The needed accommodallon 8PIC8I are provided, In
~ 4 cabins •. 

The Ylall'• equipment ii epdcalty dlllgned for the 
purpoee. 
For the normal operation and the safety of the floating 
blklry the dlllgner hu provided: 
• anchor gear 
• mooring and towing gear 
• swinging davit of 0.5 t cargo llftlrig capacity 
• platform for approach of the eleclrlc truck to the deck. 
40 x 2.0 m, with ~ly cttven winch 
·draining sylt8m 
·water fire-proof system 
• foam ft18-proof apparatus 
·water providing system for everyday and·technologlcal 
needs 
·sewage water system 
• ventilation system 
• heating ayetam 
• provlalon cooHng syatem 
The engine boiler room ii eqUA*I with: 

The clack and bottom taminG Is longitudinal, 1hl aide 
taming is trlnMIS8. The watarllght transvne bulk· 
heads of the fanocoocrat8 tul are eigtd. The material of • two • _,, main dllHI generan of 180 • 200 kW 

(300HP) 
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SHORT HXSTORV OF KORBSO C0- 9 

-rowN OF BOURGAS 

PAST PRESEN"T- FLJTLIRE 
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THE FAVOURABLE LOCATION OF TllE TOWN or BOURGAS Cll'I THE BLAC•~ 
SEA COAST CREATES ADEQUATE CONDITIOUS roR SHirDUILDING, SHIP
MAINTENANCE AUD NAVIGATION. 

41 

JOHN STAIN}.(ECI:: SAID: 'tJEARLY ran EVFf.:·{ llll!-IAf.I BFThn THE RHJP IS 
NUCM MORE VALUABLE THAN Al1h' TOOL MAOE BY IHH. I l IS INCAHNATIOt~ 
OF HIS Df<EAH WllICH OBSESSED TllE MEr-.1 sn MllCH lltA'. HIFRE IS NOTHHm 
ELSE IN THIS "JORLD CREATED ~oJJ TH SUCM LLEAUL I MESS OF· THE THOUGl-ITS~ 
THE RIBS RIGIDITY y f::"F.:EL f>lfllHllTY. cnr-:RECT SELECTION AIU> DO~RD 
STRENGTH ING DEPENDS ON THE HEAf.:T HF F·UTS It I l Ii G O~Jt-1 WORK' •.• 
SHIPBlJILDING IS ONE OF TllE OLJ:JEST occur·Al IOI-JS HI Bour.:GAS WELL 
KUOWN FOR MANY YEARS. AT THE El·m or THE LAST CDITUHr' THE REQU:JRE
MENTS OF THE COASTAL UAVlGATIOU ANJl FISIUMG t:-IERE 8Ai ISFIED BY 
SHALL SHIPDUIDING COHPANH?S. l I IEY FHGDUCED t-!AIMLY SMALL BOATS 
DECAUGE OF TllE MANUAL PR(lDUC.l ION ACI l'·Ji ! H::.S. THE FIRS"! SHIP-
REPA IR SllOP WAS ESTABLISHED l N 1905. 0 iE: EOU I F'HEJH H tERE WAS Vt:T:'I 
Pl'Ut11TIVE AUD Llf11 IED SltH··-REPAll\ f1l-lll !:;tlll·'l"!Ull DING AC I I'..JJl IES 
WERE CARRIED our. MAN•( PIHVATE SltUPS FOi< LtUlLUINO or- \JmODEN lt0/\l5 
WEHE ESTABLISHED IN THE FOLLOWING 3~.i lb:iRS. 
I~ 1938 A COOPEF..-.TIVE SOCIElY FOR SlHPUUILDiilG l:tND NA'v'IGAllOI! 
'BULGARIAN LLOYD' wr ... s ESlABLISHED. llHS liHiS i-"i" GEEAT STEP FORWAR!J 
THE SHIPBUILDIN6 INDUSl R'; .. 
HI 1948 A MAIUlENANCE SHOP WAS E.SlOBLlSHED Ar.ID I! CAN BE CONSI-
DERED AS FOUNDATION UF IHE FUTURE SllIPHUILING COMPANY ~N THE TO"Jt~ 
OF BUURGAS. BUIL.DH.!l.J OF 80 lONS f 1S41N8 SHJF'S~ BlJA.lS FOR THE EDU·
CAT IONAL PURPOSES, ROW SAILING BOATS, YACl-lfS AND SHIP REPAIRS ACCOl1 
lJll.iG TU HIE HULES OF THE BULGAR!AN ~EGISlEH "JAS STARlED THEF:E. 
IN THIS PERIOD or· 1 U1E THE PLANT IS EQUIPFD "HTH p LOT OF NEl:I 
11ACHU.IES AND F?\C:;.L.I l IE.S. ALL TlfE SPE.CH\L t>EPAf-:"lVE.N IS REQUH<E.D Hlf< 
PROPER SHIPDUILOING AND SHIP M?HNTEtlAMCE \sjEP.l:. CHEAlED. PROCESS 
AMD DESIGN DEPAR:Tl1ENTS i,JEHE ESTABLISllED ON A UHER STAGE AND 
TJIEIR DU"lY IS TO COVEH COtlf'LElELY TllE Pf.:ODUCrim' ACTIVITIES, 
MATERIALS Al'ID PAJH~3 PROVlSlUM. ~IEW fll.JtL[ltl·l!:i HE lllOitS IMPLEl-IEUT" 
TI ON' DOCUMEMl Ar I ON ISSUE r cm MUf<E. cu1-1r·L I Cf• I CD f1MD n I [j m:::r·A In 
WORKS. THIS IS CONSIDERED AS A lJE.Gl!HUG or Tl IC DESIGN wom.:. 
A REl'IARl<f:tBLE C:VEM1" IM HIE Ii I STORY or Tl IE s T A"I E SH I r·r:u I LD I NG 
COMPANY IS [;\JILDIUG or.:- lllE r1nsr SllJP Willi {>, MClAL SlRUCTURE HI 
1960. Ttl Is WAS A RI VCf< TIJGDoA·r :7Cu) II. p. At-ID Tl IEM Tl n:~ F Jr"?ST 
f- ISHll\IG VESSEL NAS DUlLT (-\LSQ. 
TllE F'ROUIJCT ION LIS r or 11 IE COM~'AU'' cr.1vE:ns 1"1r1Hll .. 'i 11.!UlJU~d"S 1 :.::;~' 
300 A!m :.6() ll.P. ,UO!-SELF MO"·lllm om~ .. ncn::.H J:Anrn;·; lJF ~~1)0,~c)f>,5(1(1 

AND 1 ~(JO TOMS' I f'{IJf:CflUr;c::s w ! Tll J. 51.1 SE A 1 s 't.:;EL.F. -rlO'v' r NG [)RE nGER ltAR(;,p; 
DREDGES• FLOAT I hlG f'UMP Sl t'H lfJM8, Tt1'\r<rlFS Al ID Ol llERS. 
I MPLEt1ENT A"l I OH UF n iE l 10:.•EHM sr.:cT l 01-l SH T 1··rn1 J l fl l MG l"lf"TI IOD CAl·J f:E 
COMSIUEf"O:EO l\S THF HtGGF~il SllCCE.S::J. 1111'.1 l"IF llliJll Al .l lll<IS CRfAI llllJ 
OF COF"<HECT SiHPflUILOJNG F'Lt1N3 Di\Sf::D OH rliF l'~'v'AllJilJLE DE51Gt.I 



42 

DOCUMENTATION. IN THIS WAY ALL DEPARTMENTS CAN PLAN AND COORDI
NATE THE OUTSTANDING WORK. 
IN ORDER TO ENLARGE THE PRODUCTION ADlLITIES FOR DUILDING OF 
FISHI~ AND TECHNICAL VESSELS IN 1969-1?70 THE COMF'ANY IS HCVED 
TU TtE NOWADAYS LOCATION OF 800 000 50.H. WHICH JS A GP.EAT CHANGF. 
COt1PARED TO THE OLD 15 COO SQ.M. AREA A\JAlLABt.F. IN THE PORT REGION. 

THE YEARS FCLLOWINB 1970 MARt< NEl., STAGE OF DEVELOPMENT OF THE 
SHIPBUILDH..SS lNUUSTRY. NEW, HOOE:RN VESSELS ARE BUil T - 300 T 
F 1 SH I NG VESS'='.l S , 5CiOM SELF -MP\.' I NG DREDGER RARGES, 1 !'500 T CJlAL -· 
CARRIERS. PUSHERS WJTll HIGl-I DEb."1FE OF HOBlLITY AND FLOA.f ING FERHO·
CONCRETE WORK SHOPS WHICH IS THE BIGGEST Nl.Jt1BER OF SHIPS BlJILf 
IN TIE YARb. 

TWC: NEW DESI~'S ~RE IMPLEMENTED IN 1977 - 2 000 l SECTION Af'ID 
MODIFiED FERRO-C\JtllCRETE WORK SHOP. IN lHE MEANTIME SELF-
110 ING DREDGER IcARGES, ~ERRY-BOAT, FLOATING CRANE, GRAPPLES WERE 
PRODUCED. 
THE FIRST ~ 000 TONS TANKER T't"PE 'KASPIA. WAS ltUIL l IN 1980. 
THIS IS THE START OF NEW PRODUCTION BRAND - MEDIUM - TONNAGE 
VESSELS. 
THE FIRST STME OF PLAtH E~ECTION AND t10DERtH 7ATION IS l·.IEARLY 
COHPLETED IN THE PERIOD OF 1981 - 1987. THE LETTER OF CREDIT r-oR 
THE SECOND STAGE IS ALREADY OPEt-.IED. 
"THE DIGSEST ACHIVEMENT IS COl1MISSIONihlG OF THE LJNJOUE HOISTING-LAUH 
CHING SYl'JCHRO-LIFT UNIT WIIH A CAPACITY or 7300 T LAUNCHING WEIGHT 
OR 2:5 000 TONS DEAl>~WEGHT. THOSE NElrJ UN I TS AND EOU I PMENT ALLOWS 
E<UIL.DING uF THE: MEDIUN-TONNA.GE VESSEL~ SUCH AS TANKERS. CARGO 
HtJLYIPURPOSE VESSELS, SHIPS ·rype: ·Ro-RO., CONTAJtJER CARRIERS 
AND SPECIAL SHIPS. A POSSIBILITY FOR •.;rsSF.LS hAINTEtJANCE AND f<E· 
PAIRS IS ALSO GIVEN. THIS INCLUDES REPAIR OF HIE HULL, SHIP DEVI
CES·, FURNITURE, MECHANICAL Ln\llTS. PIPING SYSTEMS AND ELECfRICAL 
SYSTF.M. 
SPECIF I TV AND DEVELOPMEUT OF Tl£ rRODUCTlOl·J PROCESSCS It.I KORBSO CO. 
DURING THE LAST TWENTY YEARS IS DETERMINED BY TllE FOLLOWING 
CIRCUMSTANCES: 
FIRST - BUlLDltm OF NEW PRODUCT IOU FACILITIES Al·m COlHINUOUS 
WORK OF THE EXIST ING ONE WAS DONE: SIMUL lAl·JEUllSL'(; 
SECOND - GREAT VAr<lETY or UIE VESSELS, r-LOATING CRAFTS AMO OTHER 
EQUIPMENT JN TllIS PERIOD OF lJME; 
TlllRD ··· DEVELOr-ti[JH Of HIE SI IJPBUILUHIO IE.CI INIJUJl3'1· l:.llJHLDWJ DE. 
TllE GREAT VARIETY !Jf 1;!E Pf.:OCES~ H~l:li-lHlUS IS EHP~Cli-'LLY E\JIDFl-H 
JN DUILDING OF THE HULL. • 
IN THE BEGlNlNB lHi:ATMENI OF TUE MAlEfdAL roR HULL ·s BUILDING WAS 
DONE BV CHEM I C~L CLEAN I NG WI l HOUT Pl;oEL 1 MI NARY STRA J GHTEM l NB. THEN 
BLAST SHOT CLEAi·! I NG 11F ll IF. SHEET ~tJn Pnnr l L F STEE.L \iJAS J MPI .EMEN·
TED TOGETHER WI1H ti PAUfl JNG CHi:\t1BEH ror~ SMDP F'Hil1HJ8 wnH A 
PURPOSE OF "fEMPORAfn' PROTFCTIClN, STRfHl1HTENF.RS FOR SHEET MATE:"HAL. 
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THESE UNITS FORM A HODF.Rt..i DEPARTMEIH FIJR PRELil1lNAF:Y TREATME~ 
OF THE HULL MATERIAL. 
IN THE REGINING THE SHEET MATERIAL l·JAS CUTTFD HECHt'INICALLY B'f' 6A1E. 
SHEARS AND MANUALLY BY OXYGEN CUTTING or HIE CURVED AREAS.CUTTING 
DATA WERE BASED ON llULL Df~A"JillG IU i;)CI IJAL SIZE OIJ A MOULD LOFT, 

RY ME"ANS OF "JOODEN TEMPLElS. THE OXYGEl,J CUTTHJG MACHit"E 'ODESA' 
WI TH AN OPTIC COIHROL FROM 1 HE ClJl l I Nl-i CHARr 1 N A SCALE OF 1 : l 0 
WAS COMMISSIONED ON A LATER STAGE. 
THIS WAS FOLLO~JED BY H1PLEMEtHA1 IOU OF OXYGFhl CIJTTlNrl HACHI~E 
'l·~RISTAL'. THIS MACHINE ALLOWE[I USE OF .. FORAfl • SYSTEM FOR DESIBH 
DRALlllNG OF THE HULL ON A COMF·IJTFR. THF A~JAil _{)fll .E MACHINES OF THF. 
CENTRE FOR 'NAVIGATION r.YFcERMEl ICS ItJ THF Tm·JU [lF VARMI\ ARE USED 
FOR THE A[IOVEt:1ENT 1 ONC:D Pl mr·osr::s. 

BENDING DEPARTMENT HAS A 315 I FLANGING PHESS, S•X• l llYL~AULIC 

PRESS. THREE-ROLLERS MASUIUE AND 'HU SMITH' FHO'l=ILE BENDING 
MACH I NE. THESE EQU I PMEtH TOGETHER LtJl 111 THE ACCEf-·1 El> MEHIOD OF 
nDOITIONAL Ot-J-SJTE BHmlUG TllHUUml llF.i)l llJll f\Ll.llWS BHllHNG 01-
NEARL y ALL THE DETAILS OF utE HULL. r .. c I W."\LLY UML -,· SOME SPEC u · 1 c 
DElAILS ARE BENl BY OTllER EQUIPMENI. 
COMPARATIVELY INlEUSIVE PROGRt"-1M WITH HIGH E!UALI T ·t OF 11-IE WORK IS 
REACHED IN FI ELD WELD I 1"8 SECTORS EVUH I IOUUt I THE "i ARE t-JOT COMPL.E -
TED YET BECAUSE OF THE LfiCK OF HIE t10J"{E EXi-iCl EHECTILJM LINES. 
AUfOMATIC FLUX lrJELDHJG f)tm SHIFLDED ARC l:JELJ!JUIJ r1F:E TllE l'JFl.DING 
MEl HODS f.1PPL I CABLE IN 1 J IESE SEC r ORS. 
WE ~iRE-.: COMM I SS I ON I MG IJOW .~ s r 1-tND For-: ft ll U31 .E Pl ll·J ~JEL.D I UG or HIE 
PANELS. 
THE SL I Pl•Jffr' Is ONE OF TUE SECTnns tall Tl I r1tiVAl-ICED DE'.,'ELOF"l-IENT 
DUR I NG THE Pf\ST 'ff f'iRS. , 
IN THE BEGIIHt-JG TllE SLIPl>Jf,Y C.::-1PACI1 \' f;I. LO"l[[t f:LllLDIMG llF VEC:rF..L 
llULLS HA\! HJG A LAUtJCllING LtJEIGI IT UP Hl 4(11) lDI IS. 
SECTION ~1E1HOD IS APPLIC:D l•ll-IDJ TllC llULLS f1r.:E Llf<Al·n-J UH IJIE 
T ACl<LE Wl\ Y UP TO TJIE LAUl-JCI 111._,G UM IT AND H IEM LAUtlCllED IN TllE 
WATER nv l-IEAl-.JG or SIDC::: Ul-ICUIHHUL.Lr1J~LE Li1Ul-ICllU!G. 111r: HIPI EllEM. 
TATIOM OF TJIE t-IEl-t! LAUMCHHIG UNIT f1!!D II :rz SLinJA'i" ti 1 CHl'tNGFO 
co11r·LElEL"f lllE PHUCTBS or ':1Llf"l#Yi l:.mTI HJll nr lllF '-JJ"SSFI.. 
"I I IE L{)LIMCl I I NG uu I 1 ALI lllllS I .f'll 11-Jl.l 1TI111 (11 m f 1"'11 . f I IC; fll 11 I· 1 IR tll\ 1M1r1-1r.1 ~Cf 
I.IF TI-IE ~..'ESSELS mm EDU Ir"l IEl.JT HAV HJH '' L.t1lll.IU 1111!1 ME J Iii" u1: 7 2(11_1 I • 
"i: IESE r:.n.E TllF.: L HII Tril HlMS nm 'v'ESSEL s HIJ Ju:· 1 MG l-iMIJ t1,-1l M 1 ENANCE. OF 
1:·onDSO co. lllE SI ff•WY;' Ff,11.JJPllf::IH HJf'.1 .. llDrs ·11.1n-·un1 P.l1RS LJFTFll [t"r 

11.'0f.:AUL.TC TROLLF:-.·s. 11115 FOIHPM~Tll 1nl.l.tll·l~ 111 (jf..I: 11r 111111> l\PPLlCIHJllH 
IM flU T Ln 11-JG OF 1111.: lllll. L. I Ill: liJ!(.J')H IHI I I lll II· 11 fll 1111.11.J 11.IUL 1 HFn w J 11i 
HIE Dt-J-L HJE Lf~DUIJH CJHG(.'1!-H ZIH 1 ot I l·U\S ·1 ~'.:II E IJ t11"10 ~\liOP T EIJ HJ DU l I.. 0 HJG 
OF 5 000 rnr.ts lf\l\ll:"EHS nTF. , l<l1SP I{\ .• 
HIE EXPERIEHCE GfHUElJ IM lllF. F"ERIUlJ OF l·ltdlHF.:Nt1!1CE flF lllJS SI. IPl·lf,, 
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IT IS WELL KNOWN THAT BUILDING OF THE FLOATING CRAFTS AND 
SOME TYPES OF THE TRANSPORT VESSELS OF FERRO-CONCRETE IS 
ECONOCMIC AND REASONABLE. MORE THAN bO~ OF THE STEEL IS SAvcD 
WHEN FERRO-CONCRETE IS USED AS CONSTRUCTION MATERIAL IN 
BUILDING TH~ VESSELS HULLS AND FLOATING DEVICES. FERRO-CON
CRETE VESSELS LIFE TIME EXCEEDS THE ONE OF THE WOODEN AND STEEL 
VESSELS 2-'3 TIMES Afllb THE ""-INTENANCE EXPENSES OF THE FERRO
COt>ICRETE VESSELS ARE b-8 TIMES SMALLER THAN THE ONE MADE FOR 
THE STEEL VESSELS. 
BULGARIA IS ON ONE OF THE FIRST PLACES IN THE WORLD LIST OF THE 
MANUFACTURERS OF FERRO-CONCRETE FLOATING CRAFTS. 
EVENTHOUGH THERE IS SOME SUCCESS IN THE FIELD OF n£ TECHNOLOGY, 
MHCHINES PROVISION AND ORGANIZATION OF THE PRODUCTION, THE 
PRODUCTICN TECHNl~ LEVEL OF THE MANUFACTURERS OF THE FERRO
CONCRETE VESSELS, THEIR CULTURE AND ECONOMIC FEATURES ARE 
SERIOUSLY BEHIND THE INDUSTRIAL Ht~D CIVIL FERRO-CONCRETE BUILDING. 
IN TECHNOLOSICAL ASPECT THE FERRO-CONCRETE SHIPBUILDING HAS 
NUM.EROUS SERIOUS OPEN PROBLEMS. THE BASI·S FOR SH"IPBUILD.ING DEVE
LOPMENT IS IMPROVEMENT OF.THE:TECHNOLOGY AND PRODUCTION.ORliANIZA
~lOt:, IMPLEMENTATION OF THE COMPLEX MACHINES, USE OF NEW F.FFICIENT 
MATERIALS, DESIGN OF THE QUALITATIVE TECHNOLOGICAL STRUCTURES. 
BUILDING OF THE FERRO-CONCRETE VESSELS AND FLOATING CRAFTS HAS 
M~NY COMMON FEATURES WITH BUILDING OF THE INDUSTRIAL FERRO
Cat·JCRETE UNITS THAT IS WHY IN THE BEGINING THE MONOLITHIC METHOD 
WAS APPLIED IN SHIPBUILDING Ar.ao ON A LATER STAGE WHEN PREFABRICA
TION AND PREFABRICATION-MONOLITHIC COMPLEX METHOD WERE APPLIED 
IN THE INDUSTRH~L AND CIVIL BUILDING THEY WERE ACCEPTED IN SHIP
BUILDING AS WELL. 
THE MONCL I TH IC METHOD WAS APPL I ED FOR BU I LD I NG OF DIFFERENT 'JESSELS 
WORLDWIDE SUCH AS: ffiNKEBS. SUBMARINES. PONTOON CRANES, L..:.NDING 
ST.::.GES. BARGES. FISH PLANTS! FLOATING HOTELS, FLOATING DOC¥.S WITH 
LIFT!f-.IG ABii:rTIES HI THE RANGE OF o 'JOO TO 8 000 TONS ETC. 
•!IHEN TH!S METHOD IS APPLIED ALL THE WORK STEPS CONNECTED WITH 
DUILDING OF THE FERRC-COt~CRETE HULLS STi-tRTING WITH BUILDING BERTH 
SUPPORTS. FLOOR COVER I NG' SHUTTER I NG' RE I NFORCEMErn INSTALLATION 
AND cor.aCRETE APPLICATION IS DONE AT THE BUILDING BERTH. T~NKS TO 
THE SIMPLICITY .DF THE MONOLITHIC METHOD BUILDING OF THE FERRO
CONCRETE VESSELS IS EASIL·1' ADOP!ED BV WORY.:ERS k'ITH LOW DEGREE)lF 
QUALIFICATION. • 
EVEN TODAY MONOLITHIC METHOD REMAINS THE BASIC METHOD FOR BUILDING 
A FEW NUMBER OF VESELS. THE MONOLITHIC METHOD DfJES NOT ~DUiRE 
EXPENSIVE ~ND COMPLICATED PROCESS EQllIPMENT' N HAS COKERATIVELV 
SIMPLE BUILDING ORGANIZATION. IT IS AN EFFICIENT METHOD AND HAS 
WIDE APPL I CATION AL THOUGH ITS BIO DISADVANTAGES .ARE WELL l<NOWNs 
LONG TERM OF THE_B~JLOIMG BERTH~E OF THE VESSEL, DEPENDANCE 
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FROM THE SEASON. GREAT LABOUR CONSU!".PTIOl'j QF THE BUILDING BERTH 
WORKS. DIFFICULTIES !N MACHINES AEr1 "•-riTICN AT VARIO:.JS BUILDH-16 
STAGES. 
AT THE END OF THE FIFTIES A 7ENDENC"-:· TOWARDS ELIMINATION rn= THE 
OISADVAtffAGES OF THE MONOLITr-HC MET'.-100 BY MEANS OF THE i=·ROCES3 
INDUSTRI.:OLIZATICN WAS E'.JIDEiH. THIS PROBLEM WAS SOLVE:-i APPLiHJG 
PREFABRICAT!ON AND PREFABRICAiION-i"1CNOL::_ITHIC_tiETHOD. AT FIRST 
FR"MEWOF:l<.:S. BARS <KEELSONS, CARLHIS5 AND LOCAL REINFORCEMENT> 

AND BULKHEADS WERE APPLIED.THESE OF COURSE WERE TRIALS T8 IMPROVE 
THE MCNGL I TH IC METHOD. PREF ~BR I CAT I ON OF THE HULL I tJTERi"AL ELEl-IENTS 
AND OF THE EXTERNAL ELEMENTS WAS IMFLEMENTED ON A LATER STAGE. 
AROUND SIXTIES PURE PREFABRICATION 11ETHODS WEHE AF·PLIED FQR SOME 
T'(PES OF HULLS ALLOWING THIS - RIBLESS SECTIONS FOR SMALLER VESSELS 
WHICH _SP.OUGHT TO 90-95~~ INDUSTf.:IAL!ZATION ESPECIALL.": HJ BATCH 
PRODUCtION. 
FREPARATIOtJ AND PROVISION GF THE i=;EQUIRED PROCESS EQUIPMENT AND 
UNITS SHOULD PRECEDE THE AF"PLICATISN OF THE PREFABRICATION AND 
110NOLITHIC-PREFEBRICATION METHOD. THAT MEANS AVAILAFIL!TY OF 

.INERT -MATERIALS ·TREATMENT UNIT, COtJCRETE PRODUCTION UNIT, PF:E-
F..:.BRIC~TION SHOP. MOULDING SHOP, STEAMING BOATS AND ADEQUATE 

CRANES PROVISION AT BUILDING BERTH STAGES AND HULL LAUMCHitlG 
DEVICES. 
THE M~TERIALS USED FOR FEF:F:J-CONCRETE :3HIPBUILDING DO ;.JiJT DIFFER 
CONS 1 DEnABL Y FROM THOSE REJ~ I RED F JR HIGH-RI SE BU I LD .i: i-iS 2-U T S0i1E 
SF·ECI.::.L C~U~LITY '.=-EATURES E;.!-iiJULD BE COMSIDERED DErEMD.i.NG Ot-i IHE 
MULLS ;;PF·LICATION LOCATION. 
WAT~R TIGHTNESS AND FROST ~S3ISTANCi:: SHOULD BE CONSIDEF:ED FGR 
CONCF:ETE USED FOR SHIP HULL·5 WORKHiG IN LJW TEMPER.:.:.TURE .:.REAS. S~H 
~JATEF F:ESISTAl'ICE rs REACHED o';' USH~G 3ULFHATE-RESIST?.MCE PCRTLi;No 
CE:'!EtH. 

SFSCii-=tL EEGlUIF:EMENT5 DO NC7 EiIST i='OF THE REir~FORC:='.i·~Ei-lT E'.<~P; 

USING ,:.I:...LEL OF: 3Ern-t<ILLE;:) STEEL JEF:::J·lulNG :...:;~-! fHE ..:.F:E . .:. CF 
.:OPF'LI :;:. TI OM. 
;MODTH i-1f·JD WEL:... TIGHTEN£!) :HUTTE;:;.!;tG IS 5TR1CTL·t EEC:..::F.EJ ;::"QR 
Et.:.CH CF THE CHSE3 HJ OF:DEF ':"O A'./0 I: CSl1EtH OUTFL;JW ;.1·H:. T;J i;;'.i-~SUF:E 

SMOOTH ,:ONCRETE SURFACE. 

At-JD SHOULD COVER THE REQUIRED GR~lrJ SIZE. GRAVEL GRt:t~i~ SI :;:E SHOULD 
NOT EXC!::ED L'S UP TO 1i4 :.:= THE THIC:<NESS OF THE HUL~ -:OMSTRUCTION 
MATEr.:I.:.LS. 
THE CONCRETE SHOULD BE DES::GNED FOR DOSit"G OF THE REi..E'~'ANT COMF'OUNii 
MATERIALS ff( WEIGHT AND OF THE WATER rN LITRES AND THIS SHuULD BE 
STRICTL"f FOLLOWED IN ORDER TO F'RO'Jl[)E THE REQUIRED C:JMSISTENC'( OF 
THE CONCRETE. THE CONSISTEi-.ICY OF ;HE CONCHETE USED FOR THE HORIZON
TAL CONSTRUCTION ELEMENTS SHOULD SE !N THE LIMITS OF SL = 9-12 CM 
Arm OF THE ONE USED FDR THE: ';EF:TlCAL ELEMENTS - SL = !6-1.9 CM. 
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POTABLE WATER SHOULD BE USED FOR CONCRETE PREPARATION. 
FERRO-CONCRETE SHIPBUILDING DEVELOPMENT DESCRIBES THE ADVHNTM3£5 
OF THE FERRO-CONCRETE VESSELS OVER THE STEEL ONE AS FOLLOWS: 
1. METAL SAVING USING CONCRETE FOLLOWING THE RELEVANT POSITIONING 

OF THE STEEL IN THE VESSEL CONSTRUCTION ELEMENTS: FERRO
CONCRETE HULL BUILDING REQUIRES 1,5 - 3 TIMES LESS STEEL THAN 
Tl;IE ONE REQUIRED FOR THE SIMILAR STEEL VESSEL. 
REPAIR WORKS ALSO REQUIRE LESS STEEL. AS A.RESULT OF THIS THE 
TOTAL STEEL CONSUMPTION IS 2 TO 4 TIMES LESS THAN THE ct.IE 
REQUIRED FOR THE STEEL VESSELS. FERRO-CONCRETE SHIP-
BUILDING REQUIRES CHEAPER STEEL COMPARED TO THE NOT READILY 
AVAILABLE SHEET STEEL AND SHAPED IRON USED FOR THE STEEL VESSELS 

~. THE CONCRETE USED IN THE SH I PBUI LD I NG DUR UIG THE SH IP LI FE IS 
NOT DESTRUCTED FF:OM THE CORROSION AS IT IS DONE WITH THE STEEL, 
THE STRENGHT AND THE OTHER PROPERTIES ARE NOT INFLUENCE!> ALSO. 
THANKS TO THIS THE FERRQ-CONCRETE VESSELS DO NOT REQUIRE l'IAINTE
t~ AT REGULAR INTERVALS, LONG STAY ON DcJtKS, LIFTING DR 
SYNCHRONIZED LIFT FOR PAINTING ~I~ IS- REQUIRED FOR THE STEEL 
VESSELS. 

~. THE LONG LIFE 1lF THE VESSELS <Ht.LLS> WHICH IS 1,~ TO 2 TlMES 
LONGER AND THE ABOVEMENTIOt.J£D PROPERTIES AT NORMAL OPERATING 
CONDITIONS IS A GUARANTEE THAT THE VESSELS AGE MUCH MCF:E MORALLY 
THAN PHYSICALLY. IT IS ACCEPTED THAT THE LIFE OF THOSE VESSELS 
IS 70 - 80 YEARS I.E. 1.~ OR ~.s TIMES LONGER THAN THE ONE OF 
THE STEEL VESSELS. 

4. SIMPLICITY OF THE REPAIR WORKS. REPAIRS CAN BE EASILY DONE BY 
THE CREW ITSELF WHICH ls NOT ALWAYS F·oss IBLE w I TH THE STEEL 
VESSELS. 

5. BUILDING QRGANIZAIIOti._QF THE FERRO-CONCRETE VESSELS IS COMPA
RATIVEL'{ .SIMf!'t.E AND CHEAP ESPECIALLY IN CASE OF PRODUCT:ON IN 
SERIES • 

. o. 'HIGH HEATRESISTANCE WHICH IN THE MOST OF. THE CASES IS BETTER 
THAN THE ONE OF THE STEEL '.JESSELS.!T 1:5 IMPORTANT TO l<l'JCW THAT 
THER~ IS MUCH BETTER RESISTANC~ AT THE INFLUENCE OF SOME OF THE 
HARMFUL CHEMICALS ALSO. 

IN 7HE SriHE TIME THE DISAD'v'ANTAGES OF THE FERRO-CONCRETE VESSEL~ 
OVER T)iE STEEL ONE ARE AS FOLLOWS: 
1. THt 1~5 TO 2,5 TIMES BIGGER WEIGHr:oF THE FERRO-CONCRETE VESSEL 

THAN THE ONE OF THE STEEL VESSEL RESULTS IN BIGGER DRAFT OR IN 
CASE OF EQUAL DRAFT IT RESULTS IN BIGGER OVERALL DIMENSIONS. 

:. REDUCED RE..SISTANCf OF IHE . .IHIN.-wal.L.S OF THE FERRO-CONCRETE 

' 

....... 
,.,./4~ 
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STF:!JCTURES TO THE: DYt~A:-:rc .:.ND E3PECIHLLY cm~CENTRATED C~RGOS. 
THIS IS OF GREAT I:1PORT;:.,t-iCE FOR PLATHIG CF THE VESSEL BOARD 
;.:;;m TRAl··ISCM. FOR THE BOTTOM :.ND LOAD AREA DECKit~G WHICH ARE 
UNDEP KNflCKS AND SHCCl:~S r N CASE o:= SHEET-ANCHCR I NG. I CE L.OAD ' 
SLUuGE STRANDIUG. DRIFT SHCD=:s ETC. THOSE LOADS t~.:.·.- c;.us~ 

FORtH NG CF THt:: CRACKS, '-.Q~;.L DESTRUCTIONS AMO E:REACHES, 
WATER TIGHTNESS 3P.EAl<DO~lil AND SOMETIMES IT W r LL RESULT H.I 
HULL STRENGHT LOSS. IN THIS CASE THE REGUIRED VESSEL' RELIA
BILITY WILL. BE REACHED BY iNCREASHm THE WEIGHT OF THE HULL 
AND MAI< I NG I TS STRUCTURE MORE COMPLICATED AND BY APPLY! t.16 
THE REQUIRED ADDITIONAL PROTECTION DEVICES. 

3. LACK OF ADAPT I ON ABILITIES FOR FUTURE MODERN I ~AT I Oj-J OF THE 
HULL OR F:::'.INFORCE!'1Ern ,:.ti.ii) CHANGING OF ITS PARTS. THIS IS 
BECAUSE SIMPLE .::.rm RELIABLE METHODS OF ATTACHMENT OF NEW STRUC
TURES TO THE FERF:O-CONCR£TE DO NOT EXIST. 

4. RATHER HIGH CRITERIA FOR £b_QODAB IL I TY PROVIS I ON 5 I l·JCE THE 
STP.ENGHT OF THE CUTEr-:: SiiEATHING IS LOWER THkU THE ONE CF THE 
STEEL HULL. PRO'./:i:SICN OF TkE REQUinED FLuOD~BILITY OFTEi~ RESULTS 
IN I: JCREA3 I NG OF THE W.:O 7EF:T: GHT BULi<.HE.:4DS AND THEF:EFOF:E iHE 
ROOMS USE IS OETER:i:CRATED. 

5. WEAT!~ER CONDITIO:'JS Ir-~FL!..iET-ICE ON THE F·Ri~GRESS CF EcUILDI~JG WORK. 
HI CASE OF TEMPEF:AfURE ?ELGW o0 c THE WOR~~ GETS VER'r' COMFLICATED 
..iND SOMETIMES IT IS JUS~ !!1POSSIBLE TO WORK. 

THE AE.G\.'EMEtJT!ONED PECULIAR!~!E-3 OF THE FERRO-CONCRETE VES3EL.S DO 
H.1' ... E: :3F:E .:., T HJFLUEtJCE Ol'J T .:·.:: : r!G ;. DEC Is I GN For: RES r ON;.t;LE !.--:PLC:
itEi!T ri TI Oil OF THE FERRO-COt·~CF.ETE AS SH IF BU l'. LD I NS MATE;;: I AL. 
SH IP SU T LD U'JG I NOUS TR 't' NORf"l~LL ; USES MOF::";AL FERHO-COUCRETE ;:CNS IS T
IrlG CF rlCRMt'.11... CONCF:ETE <WIT:·-i ;·it:.TURAL FILLERS> ..:.i'ID REINFOP.CHJG STEEL 
3.:.:=::s OF :.. GH .:1UD r:tvE::;.AGE s Tr.=:: lGj IT AND AS A r:ESUL T CF TH~ s Ti-!E HULLS 
p;.i:;;E HE . .'.:1·}·. ;:.ur, 5TEEL CCNSU;1:nG. THE APF:.....~c;.Tror.1 QF LIGHT c:NCREiE 
~~L~ GF ~~T:~tC~IL F:L~EfiS ; SUCH AS ~~?ANDED CL~Y ~GGF:EG~TE ETC> 
~EDUCES fHE HULL WEIGHT QF lS - 20% ANO USE OF HIGH RE315T~NCE 
~TEE~ TOGETHER WITH FREST2E:SEr REINFORCED CONCRETE ~EDUCE~ fHE 
·:-:-EC:i... c:::;rasur1PTIGU ·JF :;;-; -· :=-~~ AND CONCRETE CJNSL.:MPT:i:Oi'J CF ~') - 207. 
:J!'!;:·,.:.~:E:J lG THE IJQF:~riL 1-.=n.::=ET~ .4ND STE~L AFPL:CATICN. AW::THER 
..:,r;•.:;-l~i'AGE GF fHE ?F.E37!=:E5SE:. RE!tJFOF.CE:i CONCRETE IS THE rt.:REASED 
3 I t-=:E~ IGHT OF THE SHE.:. TH I NG. 
;.;SE OF THE LIGHT cm~CEETE ,:.;·J[· ESPECIALL. r PRESTRESSED RE!NFCRCED 
cor~::.RE7C: r;·.lCREASES -: HE HUL ... ..:OST. 
,;:,r PL! C.:. T ! ON 'JF THE FERROCEi"lEi ;T .:.tJD FI Bf::ECEMENT (WI TH GLASS i=' I SPE i 
lS ESFEC.:..:.LL.; AD'./ANTEGEOUS :N SM~LL '·.'E5SELS SUCH AS FISHING BOATS 
.::.rm ·f AC Hi s e~CAUSE THE s TEEL CONSUMPTION Is REDUCED BUT THE ,COST 
OF iHE HULL IS INCREASED. 
EXCEPT FGR THE HULL BUILDH!G FERRO-CONCRETE CAN BE USED FOR THE 
SUPERSTRUCTURES WHERE THE R:JUIF:Et1ENT'3 FOF: F .1.RE RESISTANC~ 
:s ML:CH :1QRE STRICT. 
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FERRO-CONCRETE APPLICATION HELPS CREATING A PERFECT ARCHITECTLRE 
AND LONG LIFE AND THE HULL DRAFT INCREASES WITH S TO 10 Ct'I IN CASE 
OF SUf·Ef'<STRUCTURE OF 1 OR 2 FLOORS. 
BUILDING OF SMALL Nlll'IBER OF FERRO-CONCRETE HULLS IN THE COUNTRIES 
WHERE SPECIAL LAUNCHING DEVICES ARE 11ISSUIG CAN BE DONE IN BASINS 
DIGGED FOR THAT PURPOSE SURROUNDED BY DYKES. THE BASIN IS FILLED 
WITH WATER WHEN THE HULL IS READY AND THEN IT IS TAl<."EN OUT OF IT. 
ANCTHER ALTERNATIVE IS USING THE DRY PERIOD AND THE LOW RIVER 
LEVEL FOR BUILDING AND WHEN THE HIGH WATER COt1ES THE Ht.LL IS 
TAKEN OUT. 

' 



THE '·H'IF:IET"i OF TH~ FERRO-CONCP:ET~ '·JESSELS DEPENDING ON THEIR 
APPLICATION IS AS FOLLOWS: 

1 • '.'ESSELS FOH PL~NTS 

1.1 SCFT DRINKS FRODUCTION PLANT 
t.:: ERE~D MAKING PLANT 
1.3 PROCESSING DAIRY 
1.~ MEAT PROCESSING PLANT 
1. ~ 
1. 6 

METAL ARTICLES PRODUCTION PLAl"H 
WOOD PROC~SSING PLANT 

1. 7 FLOATING POWER STATION 
1.8 FLOATING PUMP STATION 
1.9 FLOATING DOCKS 
1.lOFLOATING CRANES 
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1.llFLOATING PREFABRICATION SHOP FOR FERRO-CONCRETE ELEMENTS AND 
CTHEF:S • 

..;.. 'JE35ELS FOR PUBLIC SERVICES 

2.1 FLOATING PARKING PLACES 
~.2 FLOATING SCHOOL 

FUJAT I NG HOSP IT ''\L 
~-~FLOATING HOTEL 
::. 5 FLCATING !=;ESTf\URANT 
~. c Fi..OA TI ;o>JG HOSTEL 
-· - :=LOATING :~HOP 
:.5 FLO~T!NG ENTERTAINMENT ISL~NDS 
.:..:. ~ FLOATir.iG '.::;T~RAGES FOR IHERT MATERIALS. CEMENT, CGRP ;::.ii-. 

i='L'JAT!NG EQUIFMEl'H 

- rL.JA r ING ;:: IERS ·-·. ;, 

FL~JAT ! r·.iG :2.EIDGES 
._,. _, FL•J.:;;. TING TRANSPORT BRIDGES 
:::. 4 FLJATtt~G F'OF:TS 
- -= i=i..OATING MOLES AND OTHERS. ._,. _, 
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LIST OF THE FERRO-CONCRETE HULLS FOR THE VESSELS AND EQUIPMENT 
BUILT FROM 1942 UP TO 1991 

NO DESCRIPTION QUANTITY <PCS> DIMENSIONS <METERS> 
1 320•) T TANKERS 3 L=96 B=14 H=S 
2 BARGES 20 L=42 B=9,0 H=2 1 8 
~ FISH PROCESSING PLANlS 15 L=42 B=9,0 H=2.,8 .... 
4 FLOATING HOTELS<lOO BEDS> 20 L=b7 8=13 H=4,3 
5 PANELS FOR PIERS WALLS 12 L=20 8=10 H=ll,S 
6 FLOATING RcPAIR SHOPS 215 L=b2 B=13 H=3,70 
7 BATHY-WALL 2 L=44,0 B=1C H=11,5 

L=32 B=9 H=9,5 
3 FLOATING PEDESTRIANS L=63 B=!5,S H=2,10 

BRIDGE MADE OF 3 BLOCKS L=58 B=5,5 H=2, 10 
L=30 B=S,5 H=2, 10 

9 FLOATING PUMP STATION 1 L=44 8=13 H=3,70 

TOTAL LENBHT OF to,92 KILO~ETERS OF 291 HULLS BUILT IN THE TOWN OF 
VARNA WILL BE REACHED IF THEY ARE PUTTED ONE AFTER THE OTHER. 
TECHNICAL PROPERTIES AND ECONOMIC INDEXES ARE ESPECIALLY VALUABLE 
AS DESIGN BASIS FOR CHOOSING THE MAIN DIMENSIONS (l B H> OF THE 
FERRO-CONCRETE HULLS: 
1. WEIGHT MODULE FOR lM~ LBH OF THE VESSEL 

2. WEIGHT MODULE FOR 1M.s LBH OF THE HULL 

3. CONSUMPTION OF CONCRETE FOR 1MI LBH OF 
THE HULL 

4. CONSL!MFTION OF ~.Eit.IFORC2MENT STEEL i=OR 
l t1' ~!3H OF THE HULL 

5. CONSUMPTICN OF CEMENT FOR 1M3 LBH CF 
THE HULL 

CONSUMPTION = 
v,20 o.47 TONS 
CONSUMPTIOU = 
0,19 0,28 TONS 
CONSUMPT:CN = 
C,07 0,::.0 M 
CONSU:1F'TimJ = 
0,02 0,03 TONS 
:-".ONSUMPT I ON -= 
o,u4 <J .•)5 TONS 



ATTACHMENTS 
ATTACHMENT 1 - DIAGRAM OF THE FERF:O-·CONCRETE HULLS E:UIL. T 

BY DIF'FEf;Ei!T MEii-:ODS HJ THE WORLD UP TO 1983 

ATTACHMENT 2 - DIAGRAM GF THE FEF~RO-CONCRETE HULLS D~FINED 
B'i NUMBEP.S ~;ND LEUGHT UP TO 1983 

ATTACHMENT 3 L.I3T OF THE COUNTFIES BUILDING FERRO-CONCRETE 
VESSELS AND EQUIPMENT UF· TO 1983 
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THE FERRO-CONCRETE VESSELS ARE CONSIDERED SPECIFIC BECAUSE 
THEIR HULL IS NOT l"IADE OF THE CONVENTIONAL STEEL AND WOOD 
MATERIALS. THE SUBJECT OF THE PRESENT STUDY CONCERNS THE 
MORE SPECIFIC FERRO - CONCRETE VESSELS WHICH DURING THE 
MAINTEt.IANCE PERIOD ARE FIXED, NOT SELF-MOVING. 

S9 

THE ABOVEMENTIONED IS A GCOD REASON TO CALL THEM FLOATING CRAFTS 
IN ORDER TO OISTU.IGUISH THEM FROM THE WIDE CONCEPT 'VESSELS' AND 
TO BRING THE DISCUSSION TO ITS MORE SPECIFIC LIMITS. 
THE FLOATING CRAFTS MAY HAVE VARIETY OF PROPEP.TIES DEPENDING ON 
FUNCTIONAL ABILITIES, SERVICE CONDITIONS, EQUIPMENT PROVISION, 
BUILDING METHODS, DESIGN SOLUTIONS ETC. 
THE PRESENT STUDY OF THE FERRO-CONCRETE CRAFTS WILL COVER IN 
DETAILS SOME MORE SPECIFIC QUESTIONS. 
WITHOUT CALLING IT CLASSIFICATION WE WILL ALLOW OURSELVS TO FORM 
TWO GROUPS OF FLOATING CRAFTS FOR WHICH WE HAVE DONE SOME STUDIES 
AND WE CAN ILLUSTRATE THEM. THE GROUPS ARE AS FOLLOWS: 
- FLOATING FERRO-CONCRETE .CRAFTS FOR PUBLIC SERVICES; 
- FLOATING FERRO-CONCRETE CRAFTS FOR PLANTS. 
REFERING TO THE FIRST GROUP HEREABOVE WE CAN PRESENT DESIGNS FOR 
A HOTEL. RESTAURANT, HOSPITAL, HOSTEL, PUBLIC SERVICES, GARAGES. 
THE SECOND GROUP IS ILLUSTRATED BY DAIRY PLANT, BREAD MAKING PLANT, 
SOFT DRINKS MANUFACTURING F'LANT, WATER DESALINATim~ PLANT, POWER 
STATION, MECHANICAL SHOP. 
iHE FLOATU.IG CRAFTS OF BOTH GROUPS HAVE SUCH CHARACTER!STICS THAT 
MAKE THEM ATTRACTIVE FOR SOLVING MORE SPECIFIC REGIONAL, 30CIAL, 
ECOt-.IOMIC. COMMUNICATION. URBANIZATION, EN'JlRONMENT AND OTHER 
PROBLEMS. 
DIFFERENT REGIONS WORLDWl~E ARE CHARACTERIZED av DIFFERENT NATURE 
SPOTS L-JHERE THE SOC I AL AND ECONOMIC NEEDS ARE IMPEDED BECAUSE OF 
7HE LAO< OF ACCESSAB IL I TY. 
OUR INTEREST IS DI REC TED ~ 0 THE REGIONS l.rJHERE ~I '.JERS • LAKES • 
CHANNELS EXIST AND THE EXPENSIVE DOCK EOUIPMEtH IS NOT 11\/AlLABL~. 

WE ARE NOT GOING TO GO IN ~ETAILS WHERE AND HOW THE FLOATING CRAFTS 
CAN BE USED BUT WE WOULD LZKE TO MEHTION THAT THE SPECIFIC CON
DITION5 RAISE SPECIFIC PROBLEMS AND ThAT THE COMMON PROBLEMS REFE~ 

TO THE .:.:.VAILABILITY OF SMAL~ OR BIG HUMAN SOCIETY, ECONOMIC .:1ND . 
SOCIAL STATE POLICY ETC. WHEN A REGION IS NOT ACCESSIBLE BY LAND 
OR GREAT INVESTMENT IS REQUIRED TO ESTABLISH SUCH AHD IF WATER 
COMMUNICATION IS AVAILABLE IT IS JUST NATURAL TO USE IT FOR SOL'Jit.IG 
THE COMMUNICATION PROBLEM EVEN IF IT IS A TEMPORARY SOLUTION. 
A GOOD E~AMPLE OF THE ABOVEMENTIONED IS BRAZIL WHERE GREAT REpIONS 
INSIDE THE COUNTRY ARE ACCESSIBLE MAINLY B'Y WATER. 
WHEN FERRO-CONCRETE FLOATING CRAFTS ARE USED THEN CERTAIN REGIONS 
BECOME NOT ONLY ACCESSIBLE .:.\ND WELL SERVICED BUT THEY CAN TURN INTO 
CENTRES FOR THE SURROUNDINGS. 
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THERE ARE UNLIMITED POSSIBILITIES FOR INSTALLING EQUIPl'1ENT 
DIFFE!=:ENT BY SIZE, VOLUME ~ND T'.'PE ON THE FLOATING CRAFTS SINCE 
THIS CAN BE DOME IN THE I!,U:,USTRIAL COt.JDITIONS ~HERE H:;'.Gl-t 
!UDUSTF:I~L LE'·.'~L AMD HUMO:,~.i F:ESCURCES P.F:E AVAIL.;BLE. TH£ Il'":i-'ORTANT 
AD\.'ANT;:.GE CF THE FLOATING FERRO-coucr:;:ETE CRAFTS :::s TH;.T WHEN 
THEIR SER'·.'ICES Af.:E NOT REQUIRED ANYMORE THEY CAN BE MOVED IN THE 
OTi-IEK REGIQt.JS WITHOUT CHANGING THE BASIC IN'JESTHC:NT AS IT !S 
REQUIF:ED WITH THE ON LAND DE'·..'ICES. Tl IIS ALTEF:NATIVE FOR QUICK 
MOVE IN THE OTHER REGION c;;u BE FOR LONG PERIOD OF TIME OR IN 
CASE OF DISASTER, EPIDEMIC, CREATING PROP~R LIVING CONDIT!ONS ETC. 
THE AGGRESSIVE ENVIRONMEtJT CREATED BY THE WATER IS THE REASON FOR 
MAKING PERIODIC MAINTENANCE AND REPAIR toJORKS OF THIS PART OF THE 
FLOATING CRAFT WHICH IS UNDER ~JATER. IT IS WELL :=:t..:OWN THAT 
THE FEF:F:O-CONCF:ETE STRUCTl.;F:E DOES UOT NEED SUCH MAINTENANCE OPE
RATIONS WHICH MAKES IT VEr.:Y SUITABLE FOR THE QU:lTED CASES. 
FLOATIUG CRAFTS STUDY FROM THE TECHNICAL POINT OF VIEW DEPENDS ON 
THEIF: SPE=IFIC PECULIARITIES. fIEL,.D OF APf:'LICATION, .PROVISION OF 
EQUIFi1~NT •:AREA .AND MAINTEi~ANCf: CONDITIONS. -
TECHNICAL AND ECONOMIC FACTORS ARE MUCH MORE COMPLEX BECAUSE THEY 
DEPEND ON DETAIL PROBLEM E-/ALUATICN. THIS PROBLEM iS NOT A SUBJECT 
OF THE PRESENT STUUY. 
WHAT ARE THE MOF:E IMPORT;.:;t-H GENERAL fECHNICAL PECULIARITIES CON
NECTEC WITH THE DESIGN At·lG STRUCTURE GF THE FLOATING FERRG-COU-
CRETE CEAFTS. 
THE QUEST I OMS CONCERN I NG ";"i-iE CHi::tRACTEF~ I ST IC OF THE STFUCTURE At.ID 
MATERIALS OF THE FEF:RO-CQ~iCRETE HULLS MAY BE STUDIED SC:FARArELi 
BECAUSE OF THEIF~ SPECIF:;:C ;-iATURE. BUT THEIR COUPLING TO THE RE
MAHHtiG '3ECTiilNS ;JF fHE CEAFT BRINGS tJUMEROUS QUESTIONS RE~UIRiiJG 
GEi·iE~:;;.L SGLUT I OM OF THE PF OBLEMS. 
THE EXFER1ENCE GAINED WITH THE ABOVEMENTIONED PRELIMINAR~ ~ESIGNS 
ALLOWS US MAKING THE FOLL.:i.'JIMG GENERAL SOLUTIONS: 
- IN OhDER ro 1MPRO'..'E THE .. ECHi'JlCAL ..:.I.JD ECOt-JOMIC ?RCFERT:i.~S WHEN 
SEVE?~L FLOATING CRAFTS ~FE BUILT IT IS RE~SCNABLE THE H~LLS 
STt-:UC~i UF:E re BE .JF ur.i.c: ,...;JD THE ":5HME r·,·pE I. 2:. rr-~ GEi·JE;:;:HL 7HE 
SIM!L~F:fri SHOULD BE· Hi :.IMEtlSIOtJS, FOF:M. LONGITUDINAL .:.r.m 
TF;A;JS\:Er:SE ELE:~'1EfJT3. Bt.;L:-.nE;:DS E"TC. IT I3 r:.c:EPTADLE TC ::A'·./E :ll 
FFERE:H DECK OPENINGS. FJUt.IDATrONS FOR EQUIPMENT AND MACHINES .:.ND 
OTHE:=: BUIL T-IU EF:ECT rm~ :-tA rERIALS ETC. 
ANOTHER IMFOFHANT QUESTISN IS THE DETo;IL STUD .. ( OF THE STRENGHT 
CHAf':ACTEEISTIC OF THE HCLL t-;ND THE SUPERSTRUCTUF:E. IN CASE OF 
SIMULTANEOUS :..JORK CN THE HULi.. AND SUF'ERSTRUCTURE IT IS VEFfY 
IMPORTANl 10 REACH A MONOLITHIC CONNECTION BETWEEN THEM CONSI
DERING THAT THIS IS DEF:~JETELl INFLUENCING THE TQT.:.L CONSTRUCT re:-: 
STRENGHT. THE SUPERSTRUCT:.JF:E IN TH IS CASE IS OF CONVENT I Qt JAL T';.PE 
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MADE OF STEEL. HERE WE SHALL ALLOW OURSELVES TO DISCUSS ANOTHER 
i DESIGN SOLUTION WHERE THE STEEL HULL IS DESIGNED AS A SEPARATE 

CONSTRUCTION ELEMENT WHICH CARRIES THE SUPERSTRUCTu-=·~. AS AN 
ADDITIONAL r-ACTOR WE HAVE TO CONSIDER THE METHOD OF TRANSPORT 
FROM THE MANUFACTURER TO THE PLACE O~ WORK ~ND WHETHER THIS IS 
DONE BY TOWBOAT AN~ WHAT ARE SEA TRANSPORT LIMITATIONS. 
IN ANY CASE THE ALTERNATIVE STUDIED HEREIN WILL BRING TO 
INCREASED BUI~DING COST OF THE Ht.LL. THEN IT IS NATURAL TO ASK 
WHY IT IS NECESSARY TO STUDY SUCH ALTERNATIVE. 

AS IT IS WELL KNOWN THE TECHNICAL AND ECONOMIC CONDITIONS SONE
TIMES REQUIRE THE APPLICATION OF THE COMPLEX INSTALLATION METHODS 
IN THE COMPLETION CONSTRUCTION WORKS. THEREFORE A POSSIBILITY 
FOR APPLICATION OF CONSTRUCTION AND VOLU1ETRIC MODULES IN THE 
COMPLETION ERECTION WORKS IS AVAILABLE. 
THE SOLUTION WHETHER MONOLITHIC METHOD /HULL WITH SUPERSTRUCTURE/ 
OR COMPLEX INSTALLATION METHOD IS CHOOSEO DEPENDS Ot~ MANY 
FACTGP.S. BUT THIS IS A SUBJECT OF THE SEPARATE STUDY WHERE THE 
COMMON FEATURES OF THE INDUSTRIAL BUILDING AND SHIPBU~LDING 
CAN .BE '-:JSED. WE CAN ONLY .MENTim~ .. AN ESSENTIAL PECULIARITY 
WH l CH DI ST·! NGU I SH THE FERRRO-CONCRETE CRAFTS FROM THE CON'JEN
T I ONAL SHIP STRUCTURES. 
CON'.'ENTIONAL SUPERSTRUCTURES COVER THE REQUIREMENTS OF THE 
CL~SSIFICATION ORGANIZATIONS ~HILE THE SUPERSTRUCTURE OF THE 
FLOATING FERRO-CONCRETE CRAFTS SHOULD BE IN ACCORDAiJCE WITH 
THE riPPLICABLE CIVIL STANDARDS. THE EXPERIENCE GAINED IN SHIP
BUILDING AND IN THE INDUSTRY IN GENERAL CAN HELP TO A GREAT 
EXTEtH TO SUPERSTRUCTURE CONSTRUCTION AND BUILDING. THE POSSI
BILITY FOR APPLICATION OF DIFFERENT BUILDING SYSTEMS AND 
TECHNOLOGIES RESULTS IN QUALITY IMPROVEMENT Ai·Ui COST REDUCTION. 
THE ;·1EAN1NG OF 'BUILDING SYSTEMS. SHOULD NOT BE LIMITED TO ITS 
SIMPLIEST UNDERSTANDIUG BUT HAS TO INCLUDE THE ::ilSiHFICANT 
ACHI' ... 'MENTS OF Tl-IE INDUSTRIAL AND PUBLIC BUILDING. HI ORDER TO 
AVOID ANY MISUNDERSTANDI!'m WE HAVE TO REMIND THE SPECIFIC t-iND 
COMMC~~ FEATURES FOR ALL FLOA1 ING CRAFTS. A REQUIREMENT FOR 
SHAL:_ WEIGHT OF THE STRUCTURES AND MATEHIAL.5 USED :=oR COMPLE-
T IOM ;,.JORt<S CAN BE CONSlDERED AS A GENERAL SHIP RULE. T!-tE ABOVE 
ME;!T'!ONED C.:.N APPL'r' TO THE SAME EXTENT TO THE FLOATING FERRO-· 
CONCRETE CRAFTS. 
DESIGN OF THE FLOATING FERRO-CONCRE"fE CRAFTS REQUIRES APPLICA
TION OF THE NORMAL SHIPBUILDING PRACTICE WHAT CONCEF:NS THE LO
CAL AND TOTAL STRENGHT. LOADING,HULL DRAFT, CARGOS JISTRI~UTION, 
WINO LOAOING ETC. , 
EXTREl1EL't F'RECISE COORIHNATION IS REQUIRED BETWEEN THE ELEMENTS 
FIXED ON THE FERRO-CONCRETE HULL AND THE ONE BUILT-IN IT. 
THE DESIGN COORDINATION ON VERY HIGH LEVEL IS THE BEST GUARAt.ITEE 
FO~ :U OH QUALITY .AND F ~UL TLEE:>S BU I LO I NG OF THE FLOAT I NG CRAFT. 

• 
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THIS IS ESPECIALLY VALID WHEN DIFFERENT ELEMENTS, SYSTEMS, FUR
NISHHIG IS BUILD-IN THE HULL. 
THE BEST RESULT IS ATTAIUED BY EXPERIENCED ENGINEERS 
AND THEIR WORK TOGETHER, UNIFICATION OF THE 1)ESI6N SOLUTIONS, 
APPLICATION Or THE STANSARD ARTICLES, AVAILABILITY OF MANY 
MACHIUES AND EQUIPHENT AND HIGH DEGREE OF BUIDING METHODS INDUS
TRIALl ZATION. WE CAN ALSO ADD THE USE OF MODULES PREFABRICATED 
IN THE RELEVANT SHOPS • 

... 
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~<O::::BSO CO. IM THE TOll!N OF BOURGAS HAS LONG EXPERIENCE IN THE 
FIELD OF DESIGN Ai·JD DUILD!tlG OF THE FLOATIMG CRAFTS ;JN FEfiRO
CONCRETE MODULE WI "TH THE D: MENS IONS CF: i.:. M LENGl-17. l 3. 40 1'"1 
l-.IIDIH. :::::. 7(1 H BOAF:D HEIGHT ;.uo DF:;:.FT IU T:-iE RANGE OF 1.90 -
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::. ~5 M. THIS REPORT GI'-.'ES BRIEF EXFLAtJATION CF SOME OF THE BA
SIC ;.r:::CHITECTURAL CH~RACT;::r::ISTICS OF THE CRAFT ALREr-:iDY BUILT OR 
TO BE Z:UI~C- CN THE FERRO-CONCRETE MODULE. . 
THE PL.:.~-ITS AND SERVICES LISTED HEREABO'-.'E /MECHANICAL SHOP• HOS
PIT.f.L, HOSTEL, HOTEL, RESTAURANT, SHOPS, BREAD-MAKffi~NT ,- . 

ri_.s_ti f1...8t:.JT, SOFT DRINKS' MANUFACTURii"JG PLA'fJT ETC. I ARE INTENDED 
FtlR ! NLAr-m WATERWAYS OR LOCATION t i'l CLOSED LAKES OR 
SEA AREt-iS. AFTER ADEQUATE PREPARATION THEY CAN BE MOVED BY TOWBOATS 
It.I CASE OF UNLIMITED SAILING AREA OR TO BE CARRIED BY SUITABLE 
SHIP TO THE RELE'v'ANT POINT OF THE WORLD. 
THE STRUCTURE OF THE HULL LISTED ABOVE IS MONGLITHIC, FERRO-CON
CRETE AND THE TYPE OF THE COr·JCRETE IS M300 AND THE RE I NFOPCEMEUT 
BARS T"fPE IS BCI 3cn 4, ::5r-2c, 35r c. THIS MATERIAL ALLOWS VERY 
LOl'JG /NEARLY UNLIMITED/ LIFE WlTHOUT DOC•-~ MAitJTEl"JriNCE AND EASY 
uECI< 3ErN I CE. BOTTOM AND DEC•~ SYSTEM SET Is LONG I TUD I f~AL ~i·.l[; 

TF:ANSVERSE Ol'J BOARDS. IT IS DIVIDED IlJ 8 l:JATERTIGHT COMPARTi1ENTS 
wH I CH PP.O'J I DE SI NGLE-COMPARTl1ENT FLOODA& IL IT'.'. THE PI CK ::DMPART
MENTS ;.;F:E WITH STRENGHTF.NED SET A~JD INTENSIFIED OUTER SHE.;THING. 
THE HU~i... FLEXIBILITY ALLCWS QUIC•< CHANGE OF THE LOCATION AND E::.s··t 
SOL".'HiS OF THE COMr-:u1·uc.;T!G~\I PROBLEMS BETWEE!-! TViE HULL ITSELF AM:J 
7;1E SLFEF~TRUCTURE IN ANY wF THE i4LTERtJATI 1.'ES. THE SUPERSTRUCTURES 
.:.RE 11;;.[:E iJF STEEL .:.rm AS ,::,F.CHITECTURAL T'iPE THE"{ ARE :vPIC~L S~I? 
STRUCiURE~ ~JITH MIX::'.D SYST::·1 OF THE SET OH PILL.AR JECr~ STRUSTUF:ES 
WITli w..;.LL3 GF COF:RUG~TED Si <EET METAL THEY AF:E CGHPLETEL .. i :..JEL.DEL. 
r:EF·ENC- I l !G ON THE CL r ENT . s ::;:EQU I REMEtHS FOR THE CLASS IF I c.~ TI Ol"l 
~i1t"!~ P~ET OF THE DES I GNS J :3 AC::ORD ItJG TO THE ::;; : '·.'EE r.:EG I STcF. :JF THE 
;JS2.F c ... -<SS '<='' FCF: !NLAND i;wATE~:WAYS OF: Tu U .. J\'D'S EEG::'.ST~r:: - ;=;;iJL;:5 
~JD RE~;LAT!ONS FOR T}~ CL~ss:~IC~TICN OF INL~ND W~TERWA~S SHIPS -
:JUE :. 
-r:iE·; : . .:.~-J WOE!:.: It-I i·i:JDEf<ATE '::..IM.::OTE AREAS AS WEi..L AS i::tT THE ;-JORTH 
;.~JD "5:Jw7!i .JcQGF.AFHICAL LATITUDE. THE FIELD OF .:iPPL..ICA1TJN JEFINE3 
7HE :IE:3rE::: OF IM[1EFENDANC~ JF THE FU.JATING CF:.::.FT. FOF EXAr·IPLE. 
~ HGTEL ~F 140 BEDS ANO A RESTAURANT WITH 60 AVAILABLE SEATS HA9 
5?~RE FUEL. SEWAGE AND POTABLE WATER FOR 3 DAYS AND FOOD 3TOCK 
FOR 2 DAYS. 
IULAMD ;.:·owE:R SUPPL·; Is CONSIDERED FCf".: i=:sLL AL TEF<NAT I '·.'ES AUD C~N 
EE USED ::'.F THAT IS FEASIBLE. 
WE BF~Ii-lG TO \'OUF; ATTENTIOtJ SOME OF THE PROPERTIES OF THE FLliiATING 
CF;AFTS: 
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FLOATING FERRO-CONCRETE WORK SHOP 

FIELD OF APPLICATION OF THIS SHOP IS REPAIR AND MAINTENANCE OF THE 
SHIPS, FLOATING CRAFTS AND DIFFERENT MACHINES /TRANSPORT, WOOD PRO
CESSING. MINE MACHIENS AND OTHERS! IN AREAS WHERE RESEARCH AND 
PRODUCTION ACTIVITIES PRECEDE THE PROVISION OF REPAIR AND MAINTE
NANCE MACHINES. SHOP HIGH EFFICIENC't IS DEFINED BY ITS COMPLETE 
INDEPENDANCE, HIGH PRODUCTION CAPACITY AND EASY MOVE. IT IS 
EQUIPED WITH TWO DISEL GENERATORS· OF 1~0 KW /380V, 50HZ/ EACH AHD 
WITH A FIXED GENERATOR OF 25 KW /~BOV, 50HZ/, A STEAM BOILER WITH 
A CAPACITY OF 1 000 KGiH, TWO WATER BOILERS /USED FOR HEATING/ 
WITH A CAPACITY OF 200 000 KKAL/H, COMPRESSORS. 
THE FOLLOWING PRODUCTION FACILITIES ARE LOCATED IN THE TWO-STORY 
SUPERSTRUCTURE AND IN THE HOLD: 
- IN THE HOLD - A FORGERY, ELECTRICAL REPAIR FACILITIES, BATTERY 

AND PAINTING FACILITIES; 
- ON THE MAIN DECK - MECHANICAL FACILITIES AND PIPE FITTING FACILI

TIES; 
- ON .. THE UPPER DECK - WOODPROCESSING AREA, RADIO REPAIR SHOP, REF

RIGERATIOl'J EQUIPMENT REPAIR SHOP, FUEL SYSTEM REPAIR AREA AND 
A MECHANICAL LABORATORY; 

THE ADMINISTRATION AND LIVING PREMISES INCLUDE: OFFICES, STORES, 
ONE SINGLE AND TWO DOUBLE CABINS, A DINING-ROOM, BATHROOMS, DOC
TOR'S CABIN ETC • 
.:.:.LL OF THE REQUIRED SHIP SYSTEMS t-:iND DEVICES ARE AVAILABLE AND SOME 
MORE SPECIFIC ARE PROVIDED AS WELL. 

A FLOATING HOSTEL 
THE FLOATING HOSTEL ON A FERRO-CONCRETE HULL PROVIDES THE 
F:EOUIRED LIVING CONDITIONS IN DISTANT PLACES OR IN AREAS WHERE 
POWEE :3UFPLY. WATER SUF'PLr' AND SEWAGE SYSTEMS ARE PROVIDED. 
ITS Ii.iDEPENDANCE IS ENSURED BY FUEL AND FOOD STOCK FOR 7 DAYS 
AND POTABLE, WASH AND SEl>iHGE WATERS FOf:: 1 DAY OR UNLH1ITED WATER 
SUPPL·r IF WATER TREATMENT UNIT IS PROVIDED. THERE ARE THREE DECl:".S 
WITH ;.:.r:EOUATE LI'JING PREMISES. THE ~VAILABLE SEATS ON THE MAIN 
DEC•·-: kRE 29 AND ON THE UPFER TWO DECKS - 67 EACH. THE LIVING 
PREMISE3 ARE AS FOLLOWS: AN APARTMENT FOR 4 PERSONS CONSISTING . 
OF- "1 oEDf::OOM, A NURSERY, A HALL AND A BATHROOM AND AN AF'ARTMEi·ff 
FOR 3 PERSONS CONSISTING OF A HALL, THREE-BED CABIN AND A BATH
ROOM. THE FOLi..OWING ROOMS ARE CONSIDERED ON THE DECKS: A MEDICAL 
ISOLATION ROOM. OFFICE, ADMINISTRATION OFFICE, CONTROL OFFICE. 
KITCHEM, CANTEEt~ FOR 80 PERSONS, LAUNDRY, IRONING ROOM, STORE, 
BREAD MAKING SHOP AND FOOD PREPARATION ROOM • 

. 
" 
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THEF:i: ARE T!.:JC DISEL GEl~ER,:rrcr:s WITH ;. CAPACIT'l OF 249 KW EACH AND 
A FIXED GEt.:ERATOR WITH .; CAPACIT"i OF 48 l<W. 
THE F:EOUIF:ED SHIP l)E'-.'ICES ;.un S'.'STEMS ARE PROVIDED. 

FLO;:.TING HOSPITAL 

THE FLOATING H8SPITAL ON A FERRO-CONCRETE HULL PRO'.JIDES MEDICAL 
SERVICES IN THE DISTANT AREAS, COVERS THE LACK OF MEDICAL SUPPLIES, 
PRO'.-' I DES H l GHL ( QUALIFIED PERSQi\iNEL AND SPECIFIC DEV ICES I U 
THOSE AREAS AND HELPS DE\IELOPING THE INFRASTRUCTURE IN OTHER 
DISTRICTS. 
THE HOSPITAL HAS A CREW OF 10 PERSONS. NO BEDS ARE PROVIDED FOR THE 
CREttJ. THE HOSPITAL BEDS AF:E AS FOLLOWS: 3 BEDS IN THE lSOLATIOi~ 

WARD, REANIMATION ROOM BEDS FOR 5 PERSONS, SURGICAL DE?ARTMENT FOR 
14 PEF:SONS • THERAPEUT I C~~L DEPARTMENT FOR 21 PERSONS. THE SPARE 
SUPPLIES OF FUEL CAN LAST FOR 7 DA'tS, POTABLE WATER FOR 3 DAYS, 
WASH AND SEWAGE WATER FOR 5 DAYS. 
THEF:E ARE TWO MAIN DISEL GENERATORS CF 264 ~.::W EACH, A FIXED :)ISEL 
GEIJE::~ATOF: WIT~ A CAPACITY OF 50 KW. AND A 3TEAM ·BOILER W!TH A PRO
DUCTIOM CAF·ACIT'{ OF 630 KGiH. THE AIR CONDITIONING s·tsTEM C:i'..'EF:S 
3•)~~ OF THE PREM I SES INCLUDING THE STER IL IT'/ WARDS. Ii ;JPER.::. TES AT 
4(: C AMBIENT TEMPEi:;:AT:JEE AND A F:ELATIVE HUMIDITY CF 7(1~~. 

THE HEIGHT GF THE F:OQMS IS 2. 8 MEiF:ES AND THE METAL SwFERSTRUCTURE 
IS LGC.; TED Di-I THE FOL:...O~ll MG AREAS: MA IM DEC:< 45 X 1 (. 55 M , FI ~ST 
DEC~ 37 ~ 11.55 M, SECOND DECK 39 ~ 10.55 M. LIFTS ~RE PROV~DED 
FOR THE CREW AND FOR THE PATIENTS. 
SCME DF 1HE BASIC CHARACTERISTICS OF THE DEFHF:TMENiS .:.RE LI3iED 
HE;:;·E BELOW: 
- ISOL~TlON W~FD - ~~TIENrs REQUIRING SPECIAL LIVING ~ND :1,GIENIC 
co no I r IONS ..... ~E ACCOMCDA TE;:; HERE. CONDI 7: :JtJS FD~: A'..'C I~ I NG 71-!E 
111 :'.ED !rtFECi :OONS, :~F"::.::I~L FOOD .;ir-.10 ff:SATi-IENT • PF:Ep;:.;:;:.:.T10iJ .:.:..a.::; 
STCR~GE OF ;hE DISINFECTION ~Ec:c:NES ARE ALSO PRG~ID~~-

- BLOULJ TRt.:.t-J2.FUS lON SE-:;cr:: - IT Is USED rOF: BLOOD TR.:;.:3FU5 l:Ji~ '7" :J 
THE rAT1ENTS IN L~BCRATOR~ OR HOSPITAL CONDITIONS. 

- HQ:;;·:-:-;;.:;L - '"°'.OMSISTS OF SUF:GICAL .:;uD THEf.;.=tF~UTI·.:~L .:-E:=·Hr; ;-ME:-iTS 
;JH~F·E fHF.: REC'U !RED i_ I /I NG CONDI; I CUS AND F-ROPE::R TF:E;;. Tt-1ErlT : S 
f'EC'-'~:iF.I:. ;;LL THE t:Oi"!DITIGNS FQr;: GEMERt-1L c.=isES TRE.::.~MEn ..:.ND F'OR 
Fu::.1·-l:·.JE~ CR URGENT SURGICAL INTER.'.,.'ENTIOt·i A~:E Et4SUR£I:"I. THERE :s 
A RES~PTION HALL AS WELL. 

- ~QL;:~I:4IC - THE FOLLOWING CONSULTING ROOMS A~E PROVIDED: 
RECEF"l :J~I HALL. ADMI~ISTRATION, DENTISTRY, OBSTETRICIAN'S ROOM, 
DEEMATOLOG'1·. LJPHTHAUllC ROOM, THRAPEUTIC ROOM, SURGICAL ROOM 
FC1 URGENT ItJTER'-JE~HICN AND SUF:GICAL ROOl1, t10RTUAF:Y, PATHCLOG'/, 
X-RAY DIAGNOSTICS, LABORATORY FOR CLINIC, BIOCHEMICAL ANC PARA
S I TOLOG 1 CAL TESTS• F·HARMACY AND THE PELEVANT STOREa, BLOOD AND 
BLJOD PRODUCTS STORE. 

- ME:JTC;.L SEF:','!CE ltlC~UDE f:"ITCHEtl. t_,;1JNDR·1. STER!LIZ ... T!Ol·J SECTOR, 
RE?~IP SHOPS AND STORES. 

MODF:=·:J -~EDIC.1L '=ACIL:~-~2:::6 ..:.~:E r-·F:C'.~jjED F,Jr: ..:iL:.. :JF Th~ ::::JMSUL~·rrm 

Ft:QO;·l'S ~t.~D SEF ·., I ;:E ARE~3. 



67 

ALL THE ALTERNATIVES OF FERRO-CONCRETE HULL LISTED ABOVE COVER 
THE REQUIREMENTS FOR FIRE PROTECTION. THERE ARE HORIZONT~L FIRE 
PROTECTION AREAS, FIREPROOF STRUCTURES ARE SELECTED ANO ALL 
INTERNAL BULt<HEADS ARE FIRE RETARDANT T'!PE. THE FLOATING CRAFT LOCA 
TION WILL DEFINE THE TYPE OF THE HEAT INSULATION, THE FiRE PROTEC
TION. ANTIVIBRATION AND OTHER INSULATION ON SOME SPOTS OF THE CRAFT 
CLIENT"S REQUIREMENTS, PROBLEMS DETAIL STUDY AND MAINTENANCE CONDI
TIONS DEFINE THE SPECIFIC FEATURES OF EACH OF THE ALTERNATIVES 
LISTED ABOVE. 
IT IS ILLUSTRATED THAT DESIGN SOLUTION FOR DIFFERENT TYPES OF THE 
FERRO-CONCRETE CRAFTS CAN BE FOUND~ IT IS EVIDENT THAT ONE AND THE 
SAME HULL IS USED. SPACF. DISTRIBUTION BY THE HULL TRANSVERSE BEAMS 
IS ONE AND THE ·SAME FOR ALL THE DESIGl'JS. THIS PROVES THE POSSIBI
LIT-.' FOR HIGH DEGREE OF UNIFICATluN OF THE HULLS OF THE FLOATING 
CRAFTS. HULL'S AREA IS MAINLY USED FOR SERVICE D~VICES, TANKS, 
STORES AND OTHER SIMILAR FACILITIES. 
THE ACCESSIBILITY TO THE COl"IPARTMENTS THROUGH THE FERRO-CONCRETE 
DECl·: IS A SUBJECT OF THE· DETAIL DESLGN CO~IOERING. THAT COMl'IU
NICATION PASSAGES IN THE MAIN HULL BULKHEADS:ARE NOT ALLOWED. 
THE PASSAGES THROUGH THE FERRO-CONCRETE DECJ~ HAS TO BE ST1JD I ED 
SEPARETELY. SOLUTION FOR THE DECK STRUCTURE HAS TO BE ~ADE BY 
CALCULATION METHODS WHEN IT IS REQUIRED. 
SMALLER OR BIGGER NUMBER OF FACILITIES , WORKSHOPS AND TANKS ON THE 
DECK DEPENDS ON FLOATING CR~FT DEGREE OF INDEPENDANCE. 
THE AIM OF THE DESIGN ENGINEER IS TO REVEAL THE NATURE OF THE RELE
VANT CRAFT, ITS PROPERTIES AND FIELD OF APPLICATION THROUGH ~HE 
ARCHITECTURE. 
THE ARCHITECTURE CAN BE ENRICHED BY ADDITIONAL PLASTIC SHAPING 
BRlt.fGING THE VIVID STYLE AND REMARKABLE ARCHITECTURAL DETAILS. -
THE FLOriTiNG CRAFTS TOGETHER WITH THE WATER AREAS, LAND FACILITIES 
AND CO "!MUN I CAT I ON ARE GIVING A GOOD C:-iANCE FOR UN I QUE SOL UT I CNS 
Mt..TCH!NG TO THE NATURAL AMD URBAN CHARACTER OF THE DlST~ICT. 

' 
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We are happy with the organisation of -chis meetiag and.that the 
representatives of the countries from Asia,Africa and Sou'tll America 
show their interest to our experience on ferro-concrete technology. 
Our contritution to this meeting is that we were the housts country 
and together with you to assist developing countries 1r. this field. 
This meeting is our :!Jlrst, but not the last one· and w& can maintain 
our activity in this field.This is just the first step ef these bila
teral activities. 

We understood that not all of the participant's countrie~ are 
interested in this technology but from offered speeches we juat bettE 

understand local conditions in these countries.Although there are 
specific conditions and environment in every country,we believe tha1 
this technology could be beneficial and practically introduce4 in a 
country ,concerned with the benefit of its population.In this respe•:i; 
we would be happy and fully prepared to provide further assistance 
in cooperation with UNIIX> or on some bilateral basis.we feel that 
the activity of the participants is going to do the best,so to under
stand needa of their countries.Our good will _is ·to help the countrief 
e~d to contribute our bigh technolog~cal achievements to them. 

Also we are fully prepared to send our experts and to provide 
the follcwinga 

1.To study the local market,the demands and app~icability of 
f erroeoncrete structure. 

2.To adYise on the location of proposed facili tie.a. 
3.To advise a type of floating unit most suitable for the local 

condition aud to ·prepare design of such floating units. 
4.To assist introduction of our technology. 

5.To recommend the equipment and instrumentation for this tech
nology and w~ ar~ ready to deliver this equipment. 

6.To provide in plant training for the local personel. 
7.To accept your spccialistD at IOkBSO !or. training • 

. ' 
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So,why did we organise this •eeting,what is ita 9arpoae? . 
I:t.. is not only to meet each other, which is also a pleasure ~or as• 
but to giva also a practical as~istpc~ .This ae«ting mt 1laTe ecae 
results - a coope~ation between our countries,exchan.ge of te.cbnology, 
:tnow-how, train.ing .. of specialists. and so on. 

Perhaps we should organise another •eeting too - it is al.80 the 
o.pi:cion of the participarits,and we think that this ~ooperation ~eween 
us u:ider the gu.ldance of UBIDO,the international supportiDg org&nisa
t.ion,will be salutary for 1118 beth. 

If you desire you can send some writ.ten recommendat.1.ons for .future 

cooperation. to UHIDO as a joint Tenture,transfer of '\eclmology,mow
how or specialist~. 

D.TEUIEV 
;n .DillCTOll · 
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