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BBEJEHHUE

JlaHHble ~ METOIMYECKME  yKa3aHWsi  NpeAHa3HauyeHbl IS CTYJIEHTOB
cnenuansHocTu  «KopaOnectpoenue» 2-ro Kypca, MTPOJOJDKAIOIIMX H3yYEHHE
AHTJIMMCKOTO A3bIKa Ha 0a3e 3HaHWM, IPUOOPETEHHBIX UMHU B YHUBEPCUTETE Ha 1-0M
Kypce.

Llenpi0 JaHHBIX MPAKTUYECKUX 3aHSTUMU SIBISETCS pa3BUTHE HABBIKOB UTCHUS U
NOHUMAaHHUS JIUTEPATyphl MO CIEUHAIBHOCTH, YMEHHS BeCcTH Oeceqy MO JaHHOU
CIEIHUATLHOCTH B COOTBETCTBUHU C ITPOTPaMMOM.

B  ykazaHusix UCHOJB30BaHBl MaTepUalibl OPUTMHAIBLHOM  TEXHUYECKOU
JUTEpaTyphl Ha aHTJIMHUCKOM SI3bIKE, B YaCTHOCTH, >KypHauibl Shipbuilding 1989-1998
IT.

Meroauueckue yKazaHUsl COCTOAT U3 O-U YPOKOB, KOTOpPbIE OXBaThIBAIOT
cnenyromne TeMbl: Types of Ships and Boats, Tonnage of Ships, Dimension of a
Ship, Strength of Ships, Stability, Building Systems and Their Characteristics.

THUIIOBOM YPOK UMEET CIEAYIOLIYIO CTPYKTYPY:

- TEKCT, HECYIIUHU TpodeccuoHanbHy0 HH(OpMAIHIO;

- IOYPOYHBIN CIIOBApPH;

- YIpaKHEHHUS;

- KJIIOY.

bonpioe BHHMMaHue yAensieTcss paboTe ¢ YIPaKHEHUSAMH, BKIIOYAIOUIUMU
AKTUBHYIO JICKCUKY MPO(HECCUOHATILHOTO COACPKaHMSI, CIIOBA NMPUBEICHBI B MOPSIAKE
UX CJIEIOBaHMs B TEKCTE. BOMPOCHI K TEKCTY CIY>KAT OCHOBOM [ BCECTOPOHHETO U
CHUCTEMATU3UPOBAHHOTO OOCYXKICHUS u3ydaeMou Tembl. MX 1ens — mpoBepuTh
NOHUMaHUE cojepKaHusi TekcTa. KOHTpOJIb OCYIIECTBISIETCS TPHU BBINOJHEHUU
YIPAKHEHU Ha MEPeBOJI C PYCCKOTO HAa AHTMVIMMCKUW SI3bIKM U COCTaBIICHUU
JIMAJIOTOB TI0 U3y4aeMOU TEME.
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1. UNIT 1. Types of Ships and Boats

The broadest classification of ships by use distinguishes them as Men of War
or Warships and Merchant Ships. Any list of warships by types uses soon becomes
obsolete because during every war and between wars to a lesser extent, certain types
of ships tend to disappear while new types are built as the result of the invention of
new weapons or the development of new tactics.

Sea-going merchant ships can be classified according to different criteria, as
for example by the trade of service in which they are engaged, the kind of cargo they
carry, the type of machinery they use, the building system they use, the tonnages
etc.

Sea-going ships are generally built with their for and aft line perpendicular to
the shore line, i.c. they are built and launched endwise while river boats are usually
built parallel to the water, i.e. they are built broadside and launched sideways.

Considering the service in which merchant ships are engaged, they may be
further subdivided into passenger ships for the transportation of passengers and
cargo ships or freighters which are used for the carriage of different kinds of cargo,
such as bulk cargo, liquid cargo, containers, etc. In addition to these, there exist
special types of ships as for example ferry boats, tugs, dredgers, icebreakers, yachts
and many others.

Classification of cargo ships. Cargo ships are classified according to the kind
of cargo they carry. The following list gives the names of those which are most
commonly built today.

1.General Cargo Ships 8. Container Ships

2.Bulk Carriers 9. O1l Tankers

3.0re Carriers a) Crude Oil Carriers

4.Bulk Ore Carriers b) Product Carriers

5.Dry Cargo Ships 10. Liquified Gas Carriers

6.0BO Ships (ore, bulk, oil) 11. LNG Carriers (liquid natural gas)

7.Refrigerated Cargo Ships

Those cargo ships or passenger ships that keep a definite route on their
voyage may also be called liners, and those engaged in service or trade along the
coast — coasters. Cargo ships are spoken of as cargo-passenger ships if they are
provided with some accommodation for passengers.

Lloyd’s Register of Shipping issues an annual report for every year which
besides other information and technical data gives a task of propulsion analysis of
world tonnage. According to this criteria ships may be classified into steamships
and motorships. Steamships may be propelled by:

a) Reciprocating Steam Engines

b) Reciprocating and LP Turbine (Low Pressure Turbine)

c) Steam Turbine Engines

d) Turbo Electric Drive (Turbo Generators)

Motorships may be propelled by:

a) Diesel Engines (Marine Diesels)

b) Diesel Electric Drive (Diesel Generators)

Some new ships specially designed for gas turbine propulsion are now in
service. A ship, which represented a spectacular new development in container
transport, was EUROLINER, which was the world’s first container ship propelled
by a gas turbine.

Some nuclear ships propelled by a nuclear power plant have also been built
in recent years.

Types of Boats. Boats are vessels of small size usually made of wood or
some kind of plastics, for example fiberglass. They may be propelled by a petrol or
diesel engine, or they may be provided with sails which use the force of wind for
their forward motion. The simplest and smallest boats are only provided with oars
and they use manpower for going ahead or astern. The following types of boats are
in common use: rowing boats, sailing boats of different types, fishing boats,
motorboats, life boats, etc.

Words and Phrases
warship — BoeHHbIN KOpaOJib
tonnage — TOHHAX, TPY30BMECTUMOCTh
shore line — ype3 Bojibl
cargo ship — rpy3oBoe CcyaHO
ore carrier — py/10Bo3
bulk carrier — Oankep (HaBaJIO4YHOE CYIHO); CYXOIpy3
refrigerated cargo ship — pedpmwxeparopHoe cyaHo
container ship — KOHTeHEpHOE CyIHO, KOHTEUHEPOBO3
oil tanker — Tankep, HeTEHATUBHOE CYTHO
freighter — rpy3oBoe MOpCKO€ CyHO
liquid cargo — Tankep
ferry boat — mapom
tug — Oykcup || OykcupoBaTh
dredger — yctpudHO€ CyJTHO
icebreaker — nemokon
crude oil — cbIpasi, HeouuieHHAst HEPTh
LNG (Liquified Natural Gas) — cxkuKeHHBIN NpUPOAHBINA ra3
route — IMyTh; MapIIPyT; Tpacca || MpOKIaapIBaTh MAPIIPYT
propulsion — X0AKOCTh (CyaHA)
coaster — CyHO Mayioro (IpuOPEKHOr0) MIaBaHUS
to issue — BBIMTyCKaTh, U371aBaTh (Ta3eThl, KHUTH U T.JI. )
steamship — mapoxon
propel — MPUBOUTH B IBUKCHHE
reciprocating engine — HOPIUTHEBOM JBUTATENb
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turbo electric drive — 1) TypOosnekTpudeckuid  mpuBom;  2)
TypOOdIeKTpUUECcKasi rpeOHasi yCTaHOBKA
nuclear ship (NS) — atromHO€ cyaHO, aTOMOXO]T
fiberglass — cTek10BOIIOKHO
life boat — cnacarenpHas nuIONKa
rowing boat — rpeOHasi LTIONKa

Exercises

1. TlepeBemuTe cieayrouMe TEPMHUHBI K CJIOBOCOUYCTAHUS, BBITUIINATE
HE3HAKOMBIE CIIOBA.

To a lesser extent; tend to disappear; sea-going merchant ships; fore and aft
line; built and launched endwise; built broadside and launched sideways; OBO
ships; a definite route; engaged in service or trade; accommodation for passengers;
issues an annual report; a spectacular new development; use manpower.

2. Haiigure SKBUBaJICHTHI CIACAYIOIMIMX COYCTAHUIN B TEKCTE.

[lepeyeHr BOCHHBIX KoOpaOJie IO THITY; CTAaHOBUTCS YCTapEBIIHM,
NEPISHANKYIISIPHO YpPe3y BOJBI; B 3aBUCHMOCTH OT YCIYT MPEI0CTaBISAEMbIX
TOPrOBBIMH  CyJaMH, JUISI TIEPEBO3KHM PA3IMYHBIX BHJIOB TIPY30B; JcpiKar
ONpeIeTICHHBI KypCc BO BpeMs CBOEIro InIaBaHWs (peiica); Tpy30macCakKupCKhin
KOpalJib; MOPCKOE CYIHO; CYIAOBOM peructp JImoimaa; TEeXHHUECKUE TaHHBIC, MOTYT
OPUBOAWTECA B JIBIDKCHHE,  HCIIOJNB30BaTh  CHIIy  BETpa;  SBISIFOTCS
00111eyITOTpEeOUTEeTbHBIMH.

3. [lepeBenure crneayronive NpeaioKeHusl.

1) Ships can be classified by use to Men of War or Warships and Merchant ships.

2) Sea-going merchant ships may be classified according to the kind of cargo
they carry.

3) Sea-going ships are generally built with their fore and aft line perpendicular to
the shore line.

4) According to type of propulsion ships may be classified into steamships and
motorships.

5) EUROLINER was the world’s first container ship propelled by a gas turbine.

4. BINOJHUTE CaMOCTOSTEIbHBIA NEPEBOJT MPEAJIOKEHUN C PYCCKOTO SI3bIKA
Ha aHTJIMHCKUU.

1) MopexoaHbsie TOProBbie Cyaa MOTYT KJIaCCH(PHUIIMPOBATHCS MO PA3TUIHBIM
KPUTEPHSM, B 3aBUCUMOCTH OT C(epbl, B KOTOPOH OHU HUCIIOJIL3YIOTCS, HAIpUMeEp,
chepa TOProBJIM WU YCIIYT.

2) B cdepe ycayr ToproBeie cyaHa MOTYT MOAPA3ETATHCS HA MACCAXUPCKUE U
IPYy30BbIe KOpadIu.

3) I'py3oBbie KopaOjiu MOTIYT CUMTAThCS TPY30MACCAKUPCKUMHU, €CIU
MIPEOCTABIISIOT HEOOXOIUMBIC YI00CTBA JIJIs IEPEBO30K MACCAKUPOB.

4) Jlonku MOTyT MPUBOAUTHCS B JBMXKCHHE IPH IMOMOIIM MOTOpa Ha OEH3MHE
WU JU3esie, WK K€ OHM JBUTAlOTCA Ojlarogaps Iapycam, HCIOIb3YIOIIUM CHITY
BETpA.

5) CynoBoit peructp JInmoiga Kaxaplid roj BbIAAET OTYET C aHAJIU30M XOJKOCTH
CYyZI0B MUPOBOI'0O TOHHAXA.

5. JlaitTe pa3BepHYTHIM OTBET HA BOIIPOC.
1) How can ships in general be classified by their use?
2) Why do certain types of warships tend to become obsolete or even
disappear?
3) According to what criteria may ships be classified?
4) A ship may be built perpendicular or parallel to the water.
a)How are sea-going ships built?
06)How are river boats built?
5) Explain the following terms: liners, coasters.
6) The ship propelling machinery may be of different types. Specify the types
of ship propelling engines.
7) Which propelling machinery is most recent?
8) What types of boats you can name?

6. O0cyauTe TEKCT B UAJIOTax, ONMUPAsCh HA BOMPOCHI U3 yIpaKHEHUs 4.
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2. UNIT 2. Tonnage of Ships

Displacement. The quantity of volume of water displaced by a ship is called
its displacement. It is equal to the weight of the ship. It can be expressed in either
cubic feet or tons.

Displacement tonnage. Displacement tonnage usually refers to the weight of
the ship at its normal full load.

Deadweight tonnage. Deadweight tonnage is the designation of the number
of tons a vessel may carry in cargo, stores, water, fuel, passengers and crew.

Gross register tonnage. Gross register tonnage 1s a measure of volume in
units of 100 cubic feet of a ship’s total closed-in space minus certain exempted
areas such as ballast tanks and galleys.

Net register tonnage is gross tonnage minus spaces allotted for machinery,
engine room, officers’ and crew’s quarters, alley spaces, spaces used in steering
etc.

In general, passenger liners are described in terms of gross tonnage; naval
ships in displacement tons; freighters and tankers in deadweight tones.

Net register tonnage is generally used in charging harbour dues, canal tolls,
and similar charges to which merchant ships are liable.

Words and Phrases
displacement — Bojiou3MeleHUE
displacement tonnage — BecoBo€ BOJOU3MEIICHUE
deadweight tonnage — moiHas rpy30n0bEMHOCTD CYIHA, TE/IBEHT
designation — o003HaYeHNE, HAUMEHOBAHHUE
gross register tonnage — BajioBasi BMECTUMOCTh, BaJIOBOM PETrUCTPOBBIN
TOHHAX
exempt — U3bIMaTh; OCBOOOXK1aTh
ballast tank — 6annacTHas nuucrepHa (MOPCKOTro OCHOBAHMS)
galley — kam0y3
net register tonnage — yucTas perucTpoBas BMECTUMOCTD,
YUCTBIN/PETUCTPOBBIN TOHHAXK, HETTO-TOHHAXK
allot — pactipefensiTh; BEIACISTD
crew quarters — >KHJIble OTCEKH, KatOThI
harbour dues — mopToBsIit cOop
toll — momMHAa, cOOp
charge — Hasnor

Exercises

1. TlepeBemute creayronMe TEPMUHBI M CIOBOCOYETAHUS, BBIMUIIKUTE
HE3HAKOMBIE CJIOBA.

Displacement; cubic feet; displacement tonnage; deadweight tonnage;
designation of the number; a ship’s total closed-in space; gross register tonnage;

10
spaces allotted for machinery; charging harbour dues; net register tonnage;
merchant ships are liable.

2. 3amojHUTE TPONMYCKH B TPEIJIOKEHUSIX, HCIONB3Ys] HHPOPMAIUI0 W3

TEKCTa:

1) The quantity of volume of water displaced by a ship is called ...

2) Displacement tonnage usually refers to ... at its normal full load.

3) Deadweight tonnage is ... a vessel may carry in cargo, stores, water, fuel,
passengers and crew.

4) Gross register tonnage is a measure of volume in units of 100 cubic feet of a
ship’s total closed-in space minus ... such as ballast tanks and galleys.

5) Net register tonnage is gross tonnage minus ... engine room, officers’ and
crew’s quarters, alley spaces, spaces used in steering etc.

3. BBINOJHUTE CaMOCTOSITENILHBIN MEPEBOJ MPEIJIOKECHUN C PYCCKOTO SI3bIKA
Ha aHTJIMHCKUU.

1. Bomousmeriienrue paBHO Becy Kopabiisa. 2. BecoBoe BojgousmerieHne 0ObIYHO
paBHSETCS BeCy KOpaOJjisi MpH ero HOpMaJIbHOM TOJHOM 3arpyske. 3. Ilpu pacuere
BaJIOBOI'0 PETMCTPOBOTO TOHHAKA MCKJIIOUAIOTCS 0asIacTOBBIE IMCTEPHBI U KaMOy3.
4. I'py30NOJbEMHOCTh MACCAKUPCKUX JTAWHEPOB MPEACTABISCTCS B €AUHUIIAX
BAJIOBOM BMECTUMOCTH;, MOPCKHX CYJOB — B TOHHAaX BOJIOM3MEILICHUS; TPY30BBIX
MOpPCKMX CYJIOB M TaHKEpOB — B JEIBEUT-TOHHAaX. 5. Ywucras perucrposas
BMECTUMOCTh OOBIYHO YUYMTBHIBACTCS IIPHU pacyeTax MOPTOBOTO cOOpa, MOIUIMHBI 3a
nepernpaBy yepe3 KaHall U IPYTUX HAJIOTOB, KOTOPBIM 00JIaratoTcsi TOPrOBBIE CY/Ia.

4. JlaitTe pa3BEpHYTHI OTBET HA BOITPOC.
1) What is the displacement of a ship?
2) How can the displacement of a ship be expressed?
3) What kinds of tonnage can you name, and how they applied?
4) What spaces are deducted from the gross register tonnage to obtain the net
register tonnage?

5. Ilepeckaxxure TEKCT.
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3. UNIT 3. Dimension of a Ship

Length between perpendiculars is the designer’s length. It is the distance
measured parallel to the base line, between forward and after perpendiculars.

Length over all is the length from the extreme point of stem to the extreme
point of stern.

Breadth moulded is the breadth measured to the outside surface of fenders or
plating. Depth is the vertical distance from the keel at the centerline to the top of the
deck beam of the highest complete watertight deck at the side.

Freeboard is the vertical distance from the water to the weather deck edge
at any point in the length of the ship, i.e. the amount the ship may sink before water
begins to come on the deck at that point. The freeboard at bow, stern and amidships
is usually indicated or stated.

Draught at any point is the vertical distance from the surface of the water to
the bottom of the ship, at that point. When measured at or near the steam it is
denoted as draught forward and when measured at or near the sternpost as draught
aft. The mean draught is the mean value of draughts forward and aft. Most ships are
designed to have the same draught forward and aft. Such a ship is called an even
keel ship because the keel line is horizontal when it is floating at its designed
draught. When a ship has a difference between draughts forward and aft it is said to
be out of trim.

The maximum draught to which merchant ships may be loaded is indicated
by a mark on the side of the ship at the midship section. This is known as the
Plimsoll mark.

Words and Phrases

dimension — u3MepeHue, pa3MEpEeHHOCTD; IJIaBHbIE pa3MepeHus (Cy1Ha)

stem — HoC, (popIITEeBEHD

stern — kopma

aft(er) perpendicular — kopmMoBoO#i nieprieH IUKYISAP

fore [forward] perpendicular — HOCOBO MEepHIEHIUKYIISP

mould — ¢popmupoBars, nenaTh Mo MAOIOHY

frame — mmanroyt

fender — kpanel1; HapyXHbII TpUBATBHBINA OpycC

plating — oOmnBKa

beam — Opyc, Oanka; Oumc

watertight — BoioHenIpOHUIIaEMBbIH

freeboard — HagBOTHBII OOPT

weather deck — oTkpsiTas many6a; BepxHsisi nanyoa

bow — HOC, HOCOBas 4acThb

amidships — nocepeaune Kopadis

draught — ocanka

trim — npaBWJIbHOE pa3MellleHne OaacTa

Plimsoll mark — rpy3oBas mapka

12
Exercises

1. TlepeBeaute ciemyrolue TEPMUHBI M  CJIOBOCOYETAHUS, BBITUIINTE
HE3HAKOMBIE CJIOBA.

Designer’s length; the base line; from the extreme point of stem to the
extreme point of stern; breadth moulded; the highest complete watertight deck; the
weather deck edge; draught forward; draught aft; an even keel ship; to be out of
trim; Plimsoll mark.

2. 3anoyHUTE NPOIYCKU, UCTIOIb3Ysl MHPOPMALIUIO U3 TEKCTa:

1) Length over all is the length from the extreme point of ... to the extreme point
of ...

2) Breadth moulded is the breadth measured to the outside surface of ...

3) ... is the vertical distance from the keel at the centerline to the top of the deck
beam of the highest complete watertight deck at the side.

4) ... 1s the vertical distance from the water to the weather deck edge at any
point in the length of the ship.

5) ... 1s the vertical distance from the surface of the water to the bottom of the
ship, at that point.

6) The mean draught is the mean value of draughts ... .

3. BpInosHUTE CaMOCTOSITENIbHBIN MEPEBOJ MPEAI0KEHUN C PYCCKOTrO sA3bIKa Ha
AHTIUHCKUM.

1) KoucrpykTOpckasi JjMHa — 3TO PACCTOSHUE, H3MEpseMOe IMapaijieIbHO
0a30BOM JINHUU MEX]Ty HOCOBBIM M KOPMOBBIM TEPIIECHIUKYJISIPAMHU.

2) IlpenenpHas MMpUHA — 3TO IIUPUHA, U3MEpsieMas 110 BHEIIHEH MOBEPXHOCTH
OOIIIMBKH.

3) OGbIMHO TTOMEYAIOT WJIM YKa3bIBAIOT HAJBOJHBIA OOPT Ha HOCY, HA KOpME H
nocepeauHe KopaoJis.

4) BOoJBIIMHCTBO CYJOB, TaK Ha3bIBAEMBIX IUIOCKOJOHHBIX KOpaOJiel, MMEIOT
OIVMHAKOBYIO OCAJKy HOCOM U KOPMOH.

5) MakcumanpHas ocajka, Mo KOTOPYK MOXKHO 3arpy3uTh CYJHO, MOMEUYEHa
3HAKOM B CPEIMHHOM OTCEKE KOpaoJis.

4. JlaitTe pa3BepHYTHI OTBET HA BOIPOC.
1) Which length is called the designer’s length and what is its abbreviation?
2) What do you call the length from the extreme point of the stem to the extreme
point of the stern?

3) What measurements of the ship’s breadth are used?

4) Which distance is called the depth of the ship?

5) What do you call the vertical distance from the water to the weather deck

edge?
6) What is the draught of a ship?
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7) What do you call the draught measured
a) at or near the stem?
0) at or near the sternpost?
8) Give the definition of the mean draught.
9) What do you call a ship designed to have the same draught forward and aft?
10) Explain the statement: The ship is out of trim.
11) Where is indicated the maximum draught to which merchant ships may be
loaded?
12) What is the name of the mark which indicates the maximum draught?

5. Ilepeckaxure Tekct. COCTaBbTE AHHOTALUIO.
4. UNIT 4. Strength of Ships

A ship structure 1s sufficiently strong if it can support all the fixed loads of
its machinery, fittings and equipment and all the cargo loads, and if it can
withstand without permanent change of shape, cracking and fracture all the
hydrostatic and hydrodynamic loads which can be imposed upon it in calm water or
in any kind of seaway in which it is supposed to operate. It is sufficiently stiff if,
under any of these service loads, it does not flex or deform unduly.

The arrangement and disposition of the structural material in a hull and the
proportions of the structure, all known as the configuration, are the most important
features. Structural material in the form of a closed box, like a ship hull with a deck,
resists vertical and lateral bending and twisting all at the same time. Since some
part of this box is in compression for bending loads, and much of it is in shear for
twisting loads, the relatively thin shell — bottom, sides and deck — must be
prevented from being deformed when it is strained. This is done by stiffening with
members of some convenient type.

The structural material must be so disposed and proportioned that the hull has
the minimum weight — and can be built for the minimum cost — to perform all its
functions acceptably. A knowledge of how the various parts are stressed, of how
applied loads are distributed among the various members and how all of them work
together is essential in order to place and proportion them in the most effective
manner.

Words and Phrases

strength of ships — mpounocTs cyaoB

fixed load — mocTositHHas Harpy3Ka

sufficiently — qocrarouno

fittings, equipment — 000pyIOBaHUE

withstand —BbIIEpKUBATH

stiff — kpenkuii
service load — paGouas Harpyska
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configuration — KOHCTPYKIIUS
lateral — monepeunsbIit
bending load — kpensas Harpy3ka
shear — nedopmarnus casura
twisting load — ckpyuuBaromas (KpyTsiias) Harpy3ka
to be strained — moaBepraThCs HANMPSIKEHUIO
member — 30. 3JIEeMEHT KOHCTPYKIIUU
applied load — mpunoxennas Harpy3ka

Exercises

1. TlepeBemute creayronMe TEPMUHBI M CIOBOCOYETAHUS, BBIMUIIUTE
HE3HAKOMBIE CJIOBA.

Ship structure, fittings and equipment, hydrostatic and hydrodynamic loads,
service loads, the proportions of the structure, vertical and lateral bending and
twisting, relatively thin shell, stiffening with members, to perform functions, in the
most effective manner.

2. Haliure 5KBUBAJICHTHI CAEAYIOIIUX COYETAHUN B TEKCTE.

[loaBeprarbecst nedopManiu CcABUra, KOHCTPYKLMS CyAHA, MpU padodeit
Harpy3ke, TOJABEPrarbCcsl HaNpsDKEHUIO0, HE MeEHsIs  (OpMBbl, MPONOPLUU
KOHCTPYKIIMHU, TTOJ00p U PaCIOI0KEHUE MAaTepUaIoB KOHCTPYKIIMH, U3rHOaroIas u
CKpYYMBalOIlasi Harpy3Ku, 3JIEMEHT KOHCTPYKIIUH.

3. [lepeBenure crneayronive NpeaioKeHusl.

1) Configuration of a ship is the arrangement and disposition of the structural
material in a hull and the proportions of the ship’s structure.

2) Ship’s structural material should resist vertical and lateral bending and
twisting all at the same time.

3) The hull of the ship should have the minimum weight to be built for the
minimum cost.

4) The ship’s hull must perform its functions acceptably, that’s why its structural
material must be well disposed and proportioned.

5) The structural material used for hull’s construction must guarantee its strength.

6) The ship’s floodability is directly dependant on its strength.

7)Ship’s damage results in decrease of its strength and stiffness because of
cracking, fracture and destruction of some of its members.

8) General strength can decrease as the result of applied loads changing.

9) Structural material must resists vertical and lateral bending and twisting to
protect the ship from change of shape, cracking and fracture.

10) The ship is sufficiently stiff if it does not flex or deform under any of the
service loads.
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4. BBITIOJIHUTE CaMOCTOATENIbHBIN MEePEBOJ] MPEAJIOKEHUN C PYCCKOTO SI3bIKA Ha
AHTJIMVCKUM.

1) KoHCcTpyKIus Cy/ilHa CUMTAETCsl MPOYHOM, €CJIM OHA BBIJIEPKUBAET HArpy3Ky
BCET0 YCTAHOBJIEHHOTO 000PYI0BaHMS U Ipy3a, KOTOPHIN CyIHO IEPEBO3UT.

2) KoHCTpyKIMs CyJHa CUMTAETCSd KPENKOW, €Clii OHO He M3rubaercs u He
nedhopmupyercs npu padoyeit Harpys3Ke.

3) CyaHo NOHKHO BBIIECPKUBATH BCE THAPOCTATUYECKUE U THIPOJIMHAMUYECKUE
Harpy3Ku, KOTOPbIE OHO MOXKET UCIIBITHIBATD.

4) Msrubaromiass ¥ KpyTdAillas Harpy3Kd BO3JICUCTBYIOT Ha JHUIIE, OOpTa U
nanyOy cyaHa.

5) OTHOCUTENBHO TOHKUM KOPIYC CyAHa HE JOJDKEH AedOpMHpPOBATHCS, KOTJa
OH MOJIBEPraeTCsl HAMPSKEHUIO.

6) CnenuanbHble 3JEMEHTHl KOHCTPYKIMHU CIIyXaT Jisl MPUJAHUS MPOYHOCTH
KOpIyCy Cy/Ha.

7) Marepuan KOHCTPYKIIMU JOJDKEH ObITh MOAOOpaH TakuM 0O0pa3oM, UTOOBI
KOpIyC CyJHa UMeJl MUHUMAJIbHBIN BEC.

8) OueHb BaXXHO 3HATh, KAKOMY HANPsLKEHUIO MOJBEPraroTCs pa3inyHbIe 4acTH
KOpIyca, U KaK pacnpenessaercs NpuiiokeHHasi Harpy3Kka 1o pa3JInyHbIM 3J€MEHTaM
KOHCTPYKIIUHU.

9) UToOb1 1OOUTHCS MMPOUYHOCTU KOPITyCa CyJHA, HEOOXOAMMO TOUYHO PACCUUTAThH
napameTphbl €ro KOHCTPYKIIUH.

10) IlpunoxeHHblE K KOPIYCY Harpy3kd HE JODKHBI TPUBOAUTH K €ro
nedopmaruu.

5. JlaitTe pa3BepHYTHIM OTBET HA BOIIPOC.

1) When is the ship structure said to be sufficiently strong?

2) When is the ship structure said to be sufficiently stiff?

3) To what kind of loads is the ship hull subjected?

4) Why is it important that the structural material be properly disposed and
proportioned?

6. [Tepeckaxkure TekcT «Strength of Shipsy» unu coctaBbTe qUAIOT MO JAHHOU
TeMe
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5. UNIT S. Stability

The original stability of a ship is the business of her designers and builders,
but the basic principles of stability are important to the seaman for his own safety
and that of his ship under the various conditions that may be encountered.

A ship has two kinds of stability, longitudinal and transverse; the first tends
to keep a ship from rolling end over end, the second tends to keep it from capsizing.
Longitudinal stability 1s always good enough to present little danger. The knowledge
of the transverse stability of any ship, on the other hand, is very important to the
seaman in order to gauge the amount of roll allowable without danger of capsizing.

Unless acted upon by some external force a ship that is properly designed and
loaded, remains upon an even keel, that is the centerline of the ship drawn upward
from the keel is at right angles to the surface of the water. The force that keeps the
ship on an even keel and tends to return it to this position when rolled away is called
buoyancy, and is the sum of the vertical components of the hydrostatic pressure on
the underwater body. It is also equal to the weight of the water displaced by the
underwater body. The force of buoyancy also keeps the ship afloat. It may be
overcome, and the ship may sink if too much weight is introduced into the
underwater body, as in the case when too many holds or compartments are flooded.
The force of buoyancy tending to bring the ship back on an even keel may be
overcome and the ship may capsize if too much weight is introduced on one side of
the centerline, as when all compartments on one side are flooded. A ship may also
capsize when it is stranded and the force of buoyancy reduced by the reduction of
the hydrostatic pressure on the underwater body.

The foregoing are examples of static forces tending to capsize a ship. The
effects of wind and waves are dynamic forces. A smaller dynamic force than a
static force may be sufficient to overcome the force of buoyancy and to capsize a
ship because the effect of a dynamic force depends on the speed with which it is
applied as well as on its magnitude.

An elementary idea of the forces tending to prevent a ship from capsizing can
be obtained from Figs. 1 and 2. In Fig. 2, G represents the center of gravity of the
ship. It is the point where the sum of the moments of all weights of the ship with
reference to any axis through this point is equal to zero. Since the loading is usually
the same on both sides of the vertical centerline plane the center of gravity usually
lies in this plane and, in ships of usual form, near the midship section.

B is the center of pressure of the force of buoyancy and lies at the center of
gravity of the volume of displacement. When the ship is on an even keel, B is in the
vertical centerline plane. When the ship lists or rolls B moves to the lower side and a
vertical line drawn from B cuts the vertical plane of the centerline. The point M
where this line cuts for an infinitesimal angle of inclination is called the
metacenter, and the distance GM is called the metacentric height.
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Words and Phrases
Stability — ocToituMBOCTb
longitudinal stability — npogonbHast OCTONYMBOCTH
transverse stability — monepeuHnasi 0CTOHYMBOCTh
to capsize — ONMPOKUIBIBATHCA
to gauge — U3MEPSAThH, IPOU3BOAUTH U3MEPEHHUSI
centerline — oceBast TMHUSA
buoyancy — niaBy4ecTb
force of buoyancy — noanepxuBaroias cuia
afloat — Ha nnaBy
to strand — caguThCA Ha MeJlb
dynamic force — nuHamuydeckas cuiia, AMHAMUYECKasi Harpy3Ka
magnitude — 3HaueHUE
moment of weight — MoMeHT Macchbl
with reference to any axis — 1o OTHOIIEHUIO K JIFOOOM OCH KOOpPIUHAT
volume of displacement — 00bEM BoTOM3MEIIICHHS
to list — KpeHUTHCS, HAKPEHATHCS
infinitesimal — 6ecCKOHEYHO MaJIbIii
metacenter — METalEHTP
metacentric height — BeicoTa MeTarieHTpa

Exercises

1. TlepeBemute creayronMe TEPMUHBI M CIOBOCOYETAHUS, BBIMUIIUTE
HE3HAKOMBIE CJIOBA.

Longitudinal stability, transverse stability, to remain upon an even keel, holds
and compartments, danger of capsizing, to tend to capsize a ship, flooded
compartments, the reduction of the hydrostatic pressure, the effect of a dynamic
force, the center of gravity of the ship.

2. Haliure 5KBUBAJICHTHI CAEAYIOIIUX COYETAHUN B TEKCTE.

N3meputh aMIiuTyay OOpTOBYIO KauKy, MOJI MPSMbBIM YIJIOM K MIOBEPXHOCTH
BOJbI, THUIPOCTATUYECKOE JaBJICHUE, OBITh PAaBHBIM BECy 3aMenlaeMoil BOJIbI,
NOJJIEPKUBATh Ha IJIaBy, KOpabOJib cell Ha MeJib, 1O0CTATOUYHbINA, YTOOBI MPEO0IETh
MOJIEPKUBAIOIIYIO CHITY, CUJIbI, MPETSTCTBYIONINE ONMPOKUJIBIBAHUIO CYJHA, O0BEM
BOZOU3MELICHUS.

3. IlepeBeaute ciaeayromue NpeIoKEHUSI.
1) The center of gravity of the ship is the point where the sum of the moments of
all weights of the ship with reference to any axis is equal to zero.
2) Longitudinal stability tends to keep a ship from rolling end over end and
transverse stability tends to keep it from capsizing.
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3) In order to gauge the amount of roll allowable without danger of capsizing.
The knowledge of the transverse stability of any ship, on the other hand, is very
important to the seaman.

4) The force of buoyancy is the sum of the vertical components of the hydrostatic
pressure on the ship’s underwater body.

5) The force of buoyancy tending to bring the ship back on an even keel may be
overcome and the ship may capsize if too much weight is introduced on one side of
the centerline, as when all compartments on one side are flooded.

6) Damages connected with the flooding of ship’s holds or compartments can
result in decrease of her stability, as well as in listing and rolling.

7) The transverse stability 1s more important than the longitudinal stability.

8) The metacentric height of the ship is the distance between the center of gravity
and the metacenter of the ship.

9) The force of buoyancy keeps the ship afloat.

10) The undamaged ship’s stability requirements are determined by her
floodability requirements.

4. BBINOJHUTE CaMOCTOSTEIbLHBIA NEPEBO/ NMPEAI0KEHNUN C PYCCKOrO fA3bIKa Ha
AHTIUHCKUM.

1) OGecnieueHue OCTOMYMBOCTH CyJHA SIBJIICTCS 3ajaueil ero pa3padOTYMKOB U
KOHCTPYKTOPOB, HO OOIIee MOHATHE OO0 OCTOMYMBOCTH JIOKEH HMETh KaXKIbId
MOPEXO/I.

2) IlognepxkuBaromias CHJIa paBHA Macc€ BOJIbI, BBITECHSIEMOM IOJIBOJIHOM
4acThIO Cy/HA.

3) CynHo MOXET 3aTOHYTh B TOM CJydae, €CJIM €ro IIOJBOJHAas 4YacTh
neperpykeHa, HalpuMmep, €Cu 3aTOIJICHO CIIMIIKOM OOJIBIITOE KOJIMYECTBO TPIOMOB
1 KaloT.

4) JleiicTBUE€ IUHAMUYECKOM CHJIBI 3aBHCUT OT €€ BEJIWYMHBI U CKOPOCTH
BO3JICHCTBHS.

5) CyaHo MOXET OINPOKUHYThCS, KOrjJa CcaauTcsi Ha Melb, TaK Kak
NOJJICPKUBAIOIIAA CHUJIA CHHUYXKAETCA B PE3YJIbTAT€ YMEHBIICHUS JABJICHUS Ha
MOJIBOJIHYIO YacTh Cy/HA.

6) JluHaMMYECKMMHU CHJIaMH Ha3bIBA€TCS BO3ACHCTBHE BHEMIHUX (DaKTOPOB,
TaKUX KaK BETEP U BOJIHBI.

7) OCTOMYMBOCTH TIPOSIBIISIETCS TOJBKO TIPH OTKJOHEHUSIX KOpabdjia OT
MOJI0KEHHST PABHOBECHSL.

8) CraencTBueM TOBPEXKJICHHUM, CBSI3aHHBIX C 3aTOIUICHHMEM 4YacTU OTCEKOB
KOpaodJsi, MOXKET ObITh CHI)KEHHE €ro OCTOMYMBOCTH M MOJYYEHHUE MOBPEKICHHBIM
KopabJieM KpeHa.

9) OcToH4YuBOCT, — CIOCOOHOCTH KOpaOJsi, BBIBEACHHOTO W3 TOJIOKEHUS
pPaBHOBECHUS BO3JCHCTBMEM BHEIIHUX CUJI, BHOBb BO3BpAlIaThCA B MCXOIHOE
MOJIOKEHHUE TTOCIIe MPEKPAILIEHUE IEUCTBUS ATUX CUJL.
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10) B 3aBucuMOCTH OT MJIOCKOCTH HAKJIOHCHMS pa3jindaroT IIOIICPCUYHYIO H
IIpOoaO0JIbHYIO OCTOMYHUBOCTb.

5. [aitTe pa3BepHyTHIi OTBET HA BOIIPOC.

1) What kinds of stability has a ship?

2) Which of these 1s more important?

3) What is the tendency of the longitudinal and what of the transverse stability?

4) What is the name of the force that keeps the ship on an even keel?

5) What is the sum of the vertical components of the hydrostatic pressure equal
to?

6) What force keeps a ship afloat?

7) In which cases is the force of buoyancy reduced?

8) Give the names of the static forces acting upon the ship hull.

9) Give the names of the dynamic forces acting upon the ship hull.

10) The characteristics of a force are its magnitude, line of action, and sense.
Which of these characteristics makes the force a vector quantity? Give some
examples of scalar quantities.

11) What is the centre of gravity of a ship?

12) In what plane does the centre of gravity lie?

13) Where does the centre of pressure of a force of buoyancy lie?

14) Suppose that the ship is on an even keel, i.e. the centerline plane is
perpendicular to the surface of the water. In which plane does the center of
buoyancy lie in that case?

15) Does the center of buoyancy remain in the same plane when the ship lists or
rolls?

16) How is the angle of inclination of a ship designated?

17) How is the point M, the metacenter of the ship, obtained when the ship is
inclined?

18) Which distance is the metacentric height of the ship?

6. [lepeckaxkure TekcT «Stability» unm coctaBbTe IUaJIOT MO JaHHOU TEME.
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6. UNIT 6. Building Systems and Their Characteristics

Introduction. Every ship hull is a kind of a box like carrier which when in
service, whether it is floating or sailing, is subjected to the different kinds of' static
and dynamic forces which act transversely, longitudinally and torsionally upon the
ship hull. Therefore the ship hull must be designed and built in such a way that it can
withstand all the stresses caused by these forces. Which of these forces will be
predominant depends on the size and type of a ship, the cargo it carries, the
distribution of weight, the seaway conditions etc.

A ship hull consists of the transverse members which provide the transverse
strength of the ship, and of the longitudinal members which ensure the longitudinal
strength of the ship. Besides these there are other building members that provide the
watertightness of the ship and finally different kinds of fittings and equipment that
are required to be fitted on a ship. The transverse and longitudinal members of the
ship must be arranged and disposed in such a way that they will ensure the torsional
strength of the ship hull as well.

Every ship hull must be provided with the basic structural members which are
the bearers of the transverse strength (ordinary frames, web frames or side
transverses; ordinary beams, web beams or deck transverses; floors or bottom
transverses) and also with the basic structural members which are the bearers of the
longitudinal strength (the keel plate, the centre girder, side girders, the sheer
strake, the deck stringer plate, and that portion of the plating that is at the farthest
distance from the neutral axis). Some parts of the ship hull, however, may be built
transversely or longitudinally depending upon the size and type of the ship and the
rules of the classification societies to which a ship is built. This primarily refers to
the stiffening system of the side, deck and bottom plating, which together form the
outside plating of the ship hull. The stiffening of the hull plating is closely related to
the stiffening of the transverse and longitudinal bulkheads, the different kinds of
tanks, and also to the inner bottom plating if the ship is provided with a double
bottom.

1. The transverse system of building. The side plating is stiffened by the
transverse frames, the deck plating by the beams, and the bottom plating by the
floors (plate floors or watertight floors).

2. The longitudinal system of building. The side plating is stiffened by the
side longitudinals, the deck plating by the deck longitudinals, and the bottom
plating by the bottom longitudinals.

3. The combination system of building. The side plating is stiffened by the
transverse frames, the deck plating by the deck longitudinals, and the bottom plating
by the bottom longitudinals.
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Building Side Deck Bottom
system stiffening | stiffening | stiffening
transverse | transverse | transverse | transverse
longitudin | longitudin | longitudin | longitudin
al al al al
longitudin | transverse | longitudin | longitudin
al al al

FIG. 1 A TABLE SHOWING THE CHARACTERISTIC FEATURES OF
THE BUILDING SYSTEM

This classification table of the three building systems primarily refers to that
part of the ship hull which extends between the fore and after peak, i.e. it refers to
the parallel middle body of very large ships.

The peaks are generally built in a special transverse system of building
regardless of the system that is used for the remaining part of the hull. This system
has proved to be most convenient for that part of the hull where its form is abruptly
changed, its breadth is suddenly reduced, and where a number of auxiliary units and
equipment must be placed and fitted.

Words and Phrases

torsionally — kpyTsile, TOpPCHOHHO

predominant — npeo061aar0IINiA

transverse member — MONEPEYHbIN 3JIEMEHT KOHCTPYKIIUU
longitudinal member — MpoAOABHBIN 3JIEMEHT KOHCTPYKIIMU
watertightness — BOJJOHENIPOHUIIAEMOCTb, TE€PMETUYHOCTD
torsional strength — npoyHOCTH HpU KpydeHUU

transverse strength — monepednasi npOYHOCTH

transverse — rnornepeyHas oanka

web frame — paMHBIif ITTAHTOYT

web beam — pamHbIil OuMc

longitudinal strength — npogonbHast NpoOYHOCTH

centre girder — eHTpaiabHas Oajnka

strake — nosic (Hapy>KHOM OOIINBKH)

deck stringer plate — mpomoapHas 6ajika HacTHIA

plating — oOmnBKa

bulkhead — nmepebopka

longitudinal — mpo10ABHBIN 3JIEMEHT KOHCTPYKIIMU

parallel middle body — nunuaapuyeckas yactb kopiyca
regardless of — He oOpalas BHUMaHUs; HEB3Upas HA; HE CUYUTASCH C
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Exercises

1. TlepeBemute creayronMe TEPMUHBI M CIOBOCOYETAHUS, BBIMUIIUTE
HE3HAKOMBIE CJIOBA.

To withstand stresses caused by the forces, to be predominant, the transverse
strength of the ship, the longitudinal strength of the ship, to be arranged and
disposed in a certain way, watertightness, classification society, the outside plating
of the ship hull, to be stiffened by, to extend between the fore and after peak.

2. Haliiure 5KBUBAJICHTHI CAEAYIOIIUX COYETAHUN B TEKCTE.

CynHo mogBepraercsi pa3iiMYHBIM ~ CTATUYECKMM W JUHAMUYECKHM
Harpy3kaMm, MnpeooOianamolias cuja, 3aBUCETh OT pa3Mepa M TUIa CYJIHA,
HEOOXOAMMOE Ha CyJaHE 00OpyAoBaHHE, OoOecleurMBaTh MPOYHOCTH KOpIyca Mpu
KPYYEHUHU, HOCUTEIMU IONEPEYHOM MPOYHOCTH, PAMHBIA IIMAHTOYT, IOMNEPEYHbIC
OaJIku IepeOOPOK U JHUIIA, KOMOMHUPOBAHHAS CUCTEMA CTPOCHUSI.

3. [lepeBenure crneayronive NpeaoKeHusl.

1) A ship hull consists of the transverse members which provide the transverse
strength of the ship, and of the longitudinal members which ensure the longitudinal
strength of the ship.

2) The bearers of the longitudinal strength are the keel plate, the centre girder,
side girders, the sheer strake, the deck stringer plate, and that portion of the plating
that is at the farthest distance from the neutral axis.

3) The stiffening of the hull plating is closely related to the stiffening of the
transverse and longitudinal bulkheads, the different kinds of tanks, and also to the
inner bottom plating if the ship is provided with a double bottom.

4) The peaks are generally built in a special transverse system of building
regardless of the system that is used for the remaining part of the hull.

5) At the peaks the hull form is abruptly changed because the ship breadth is
suddenly reduced.

6) A ship hull consists of the transverse members, longitudinal members and
building members that provide the watertightness of the ship and, finally, of
different kinds of fittings and equipment that are required to be fitted on a ship.

7) Whether it is floating or sailing, the ship hull is always subjected to the
different kinds of' static and dynamic forces which act transversely, longitudinally
and torsionally upon the ship hull.

8) The watertightness of the ship is provided by different building members of the
hull.

9) The side, deck and bottom plating form together the outside plating of the ship
hull.

10) If the ship is provided with a double bottom, the inner bottom plating should
be closely considered.
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4. BpINOJHUTE CaMOCTOATENILHBIN MEPEBO/I MPEATIOKEHHUM C PYCCKOTO S3bIKa
Ha AHTJIMUCKUU.

1) To, xakue u3 cuii, BO3ACHCTBYIONIUX Ha CyIHO, OyIyT mpeoOaagaTh, 3aBUCUT
OT pa3Mepa U THUIA CyJHa, IEPEBO3UMOI0 UM Ipy3a, paclpeeeHus: Beca, MOroIHbIX
YCJIOBUM U T.[I.

2) PaznuuHble 37€MEHTHl KOHCTPYKIIMM OOECIEUMBAIOT BOJOHENPOHUIIAEMOCTh
CyJHa.

3) IlpomonbHble W MOMEpPEYHBIE DSJIEMEHThl KOHCTPYKLIUM JIOJDKHBI OBIThH
paccuMTaHbl TakuM oOOpa3oM, 4YTOOBI OOecreYuBaTh MNPOYHOCTH KOpIyca MIpH
KPY4ECHUH.

4) K HocurensM MONEPEYHOW MPOYHOCTU OTHOCATCS: OOBIUHBIC IIIMAHTOYTHI,
paMHBbIE IIMAHTOyThl (OOPTOBBIE MOIEpPEYHbIe Oayku), OOBIYHBIE OUMCHI, paMHBIC
OuMCHI (MamyOHbIe MONepeUHble 0aIKM), MoNnepeyHbie 0anku nepedopoK U THUIIA.

5) BHemnsst oOIMBKa KOpIyca CyJHa COCTOUT M3 OOIIMBOK OOPTOB, MayObl U
THUIIA.

6) Eciu cynHo mmeeT KOMOMHHUPOBAHHYIO CHCTEMY CTPOEHHS, TO OOpTOBas
OOIlIMBKa YyKpEIUIeHa TMONEpPEYHbIMM  IIMAHrOyTaMH, OOIIMBKAa MamyObl —
IPOJIOBHBIMU 3JIEMEHTAMHU KOHCTPYKIIMM, a OOIIMBKA JTHUIIA — MPOJOJIbHBIMU
AJIeMEHTaMU KOHCTPYKIIMU JTHUIIA.

7) TlomepeuHasi cucreMa CTPOCHHUSI CUYUTAETCS MAKCHUMaJIbHO MOAXOMISIICH yis
ATOM YacTu Cy/aHa.

8) Kopmyc cyaHa nomkeH ObITh CIPOEKTUPOBAH M MOCTPOCH TaKUM 00pa3oM,
4YTOOBI BBIACPKUBATh HATPY3KH, BBI3BAHHBIC BO3/ICUCTBYIOIIMMHU HA HETO CUJIAMH.

9) Kaxnplii kopnyc CyqHa JIOJKEH UMETh OCHOBHBIE CTPYKTYPHBIE DJIEMEHTHI,
o0ecreunBarolre ero MonepevyHyro 1 NpoAOJIbHYIO MPOYHOCTb.

10) Ot pazmepa u TUNA CyJIHA, & TAKXKE OT yCTaBa KJIaCCU(PUKAIIMOHHBIX OOIIECTB,
COTJIACHO KOTOPOMY CTPOUTCSI CYIHO, 3aBUCHUT TO, KaKyl0 CHUCTEMY HEOOXOJUMO
UCIIOJIB30BATH JIJIs1 TOCTPOEHUS TOTO UM UHOTO CY/HA.

5. JlaitTe pa3BepHYTHIN OTBET HA BOIPOC.

1) To what kind of forces is the ship hull subjected?

2) In what direction do the forces act upon the ship hull?

3) What are the basic structural members that provide the transverse strength of
the ship?

4) What are the basic structural members that ensure the longitudinal strength of
the ship?

5) Explain the table which shows the characteristic features of the three building
systems.

6) What system of building is generally used for the fore and after peaks?

7) What is the characteristic form of the peaks?

6. Ilepeckaxure Tekct «Building Systems and Their Characteristicsy wumu
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7. KEYS

Unit 1. Type of Ships and Boats

1) How can ships in general can be classified by their use?
They can be classified by their use as Men of War or Warships and Merchant hips.

2) Why do certain types of warships tend to become obsolete or even don’t

appear?

Because of the invention of new weapons or the development of new tactics.

3) According to what criteria may the ships be classified?
They may be classified according to the following criteria:

a) If they are used for the trade, they are merchant ships and if they are used for
belligerent purposes, they are warships.

b)If they are intended for the service on the sea, they are sea-going ships, and if
they are intended for the service on the rivers, they are river boats.

c)If they carry the cargo, they are cargo ships, and if they transport passengers,
they are passenger ships.

d)The type of cargo ships, they carry, such as: general cargo ships, bulk carriers,
ore carriers, bulk/ore carriers, dry cargo ships, OBO ships, refrigerated cargo ships,
containerships, oil tankers, liquefied gas carriers, LNG carriers etc.

e)The type of machinery they use for their propulsion, such as steamships,
motorships and nuclear ships.

4)The ship may be built perpendicular or parallel to the water.

a)How are sea-going ships built?

b)How are river boats built?

a)Sea-going ships are built perpendicular to the water, i.e. their fore an aft line is
perpendicular to the water, they are built and launched endwise.

b)The river boats are built parallel to the water, i.e. they are built broad-side and
launched sideways.

5)Explain the following terms: the liners, the coasters.

The liners are the ships which keep a definite route.

The coasters are the ships whose route is along a coast.

6)The ship propelling machinery may be of different type.

Specify the types of ship propelling engines.
They are:

a)reciprocating steam engines,

b)steam turbines,

c)marine diesels (diesel engines),

d)gas turbines.

7)Which propelling machinery is of recent years?

It is the nuclear power plant.

8)What types of boats do you know?

I know the following types of boats: rowing boats, sailing boats, fishing boats, s,
motorboats, life boats etc.

g

N3
HHEEYEL B

MILChE A

Create PDF files without this message by purchasing novaPDF printer (http://www.no



http://www.novapdf.com
http://www.novapdf.com

25
Unit 2. Tonnage of Ships

1)What is the displacement of a ship?

It the quantity or volume of water displaced by a ship.

It is equal to the weight of the ship.

2)How can the displacement of a ship be expressed?

It may be expressed either in cubic feet or in tons.

3)What kinds of tonnage do you know, and how they are applied?

I know deadweight tonnage, gross register tonnage and register tonnage. The
deadweight tonnage is used for cargo ships and the gross and net register tonnage
are used for passenger ships.

4)What spaces are deducted from the gross register tonnage to obtain the net
register tonnage?

From the gross register tonnage are deducted such spaces, as may have no
earning capacity, such as: machinery spaces, engine rooms, officers and crew’s
quarters, alley spaces, spaces used in steering, etc.

Unit 3. Dimensions of a Ship

1) Which length is called the designer’s length and what is its abbreviation?
The designer’s length is the length between perpendiculars. Its abbreviation 1s Lpp.

2) What do you call the length from the extreme point of the stem to the
extreme point of the stern?

It is the length over all.

3)What measurements are used for the breadth of the ship?

There are two measurements:

a)Breadth moulded which is the breadth of the ship at its widest point measured
to the outside surface of the frames.

b)Breadth extreme which is the breadth measured to the outside surface of
fenders or plating.

4)Which distance is called the depth of the ship?

It is the vertical distance from the keel at the centreline to the top of the deck
beams of the highest complete watertight deck measured at the side.

5)What do you call the vertical distance from the water to the weather deck
edge?

It the freeboard.

6)What is the draught of a ship?

It is the vertical distance from the surface of the water to the bottom of the ship.

7)What do you call the draught measured

a)at or near the stem?

b)At or near the sternpost?

a)The draught measured at or near the stem is called the draught forward.

b)The draught measured at or near the sternpost is called the draught aft.

8)Give a definition of the mean draught.
The mean draught is the mean value of the draught forward and aft.
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9)What do you call a ship designed to have the same forward and aft?

It is an even keel ship.

10)Explain the statement: The ship is out of trim.

The hip is said to be out of trim when the draught forward and draught aft are
not equal.

11)Where do we indicate the maximum draught to which merchant ships may be
loaded?

It is indicated on the side of the ship at the midship section.

12)What is the name of the mark which indicates the maximum draught?

Its name is the Plimsoll mark.

Unit 4. Strength of Ships

1) When is a ship’s structure said to be sufficiently strong?

It is said to be sufficiently strong if it can support all the fixed loads of its
machinery, fittings and equipment and all the cargo loads, and if it can withstand all
the hydrostatic and hydrodynamic loads which can be imposed upon it.

2) When is a ship’s structure said to be sufficiently stiff?

It s said to be sufficiently stiff if, under any of the service loads, it does not flex
or deform unduly.

3) To what kind of loads is a ship hull subjected?

It is subjected to vertical and lateral bending and twisting all at the same time.

4) Why is it so important that the structural material be well disposed and
proportioned?

It i1s so important because the following requirements in building a ship must be
satisfied:

— the ship hull must have minimum weight;

— the ship must be built at minimum cost, and

— the ship must perform all its functions acceptably.

Unit 5. Stability

1) What kinds of stability has a ship?

A ship has two kinds of stability, longitudinal and transverse.

2) Which of them is more important?

The transverse stability is more important than the longitudinal stability.

3) What is the tendency of the longitudinal and what of the transverse stability?

The longitudinal stability tends to keep a ship from rolling end over end. The
transverse stability tends to keep the ship from capsizing.

4) What is the name of the force that keeps the ship on an even keel?

Its name 1s the force of buoyancy.

5) To what is the sum of the vertical components of the hydrostatic pressure
equal?

The sum of the vertical components of the hydrostatic pressure is equal to the g,
weight of the water displaced by the underwater body. g
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6) What force keeps the ship afloat?

The force of buoyancy keeps the ship afloat.

7) In which cases is the force of buoyancy reduced?

It is reduced if too much weight is introduced into the underwater body or on
one side of the centerline as well as if the ship is stranded and the force of buoyancy
is reduced by the reduction of the hydrostatic pressure acting on the underwater
body.

8) Give the names of the static forces acting upon the ship hull.

They are the force of buoyancy and the weights on the ship.

9) Give the names of the dynamic forces acting upon the ship hull.

They are the force of wind and waves.

10) The characteristics of a force are its magnitude, line of action and sense.
Which of these factors makes the force a vector quantity? Give some examples of
scalar quantities.

A force is a vector quantity because besides its magnitude it has a line of action
and a sense. Scalar quantities are: mass, time, numbers, etc.

11) What is the center of gravity of a ship?

The center of gravity of a ship is the point where the sum of the moments of all
the weights of the ship with reference to any axis through this point is equal to zero.

12) In what plane does the center of gravity lie?

It lies in the longitudinal vertical centerline plane.

13) Where does the center of pressure of the force of buoyancy lie?

It lies at the center of gravity of the volume of displacement.

14) Suppose that the ship is on an even keel, i.e. the centerline plane is
perpendicular to the surface of the water. In which plane does the center of
buoyancy lie in that case?

It lies in the vertical longitudinal centerline plane.

15) Does the center of buoyancy remain in the same plane when the ship lists or

rolls?

No, 1t doesn't.

16) How is the angle of inclination of a ship designated?

It is designated by the Greek letter phi.

17) How is the point M, the metacenter of the ship, obtained when the ship is
inclined?

It is obtained by drawing a vertical line from B1 which cuts the vertical plane of
the centerline.

18. Which distance is the metacentric height of the ship?

It is the distance between the center of gravity and the metacenter of the ship.

Unit 6. Building Systems and Their Characteristics
1) To what kind of forces is a ship hull subjected?
It is subjected to the different kinds of static and dynamic forces.
2)In what direction do these forces act upon the ship hull?
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They act transversely, longitudinally and torsionally.

3)What are the basic structural members that provide the transverse strength of
the ship?

They are ordinary frames, web frames or side transverses; beams, web beams or
deck transverses; and floors or bottom transverses.

4.What are the basic structural members that ensure the longitudinal strength of
the ship?

They are the keel plate, the centre girder, side girders, the sheer strake, the deck
stringer plate, and that portion of the plating that is at the farthest distance from the
neutral axis.

5)Explain the table which shows the characteristic features of the three kinds of
building systems?

The table shows the characteristic feature of the three kinds of building systems.
When the ship is built according to the transverse system, the side plating is
stiffened by the transverse frames, the deck plating by the beams, and the bottom
plating by the floors which may be plate floors or watertight floors. If the
longitudinal system of building is applied the side, deck and bottom plating are
stiffened by the side, deck and bottom longitudinals. In case of the combination
system of building the bottom and deck plating are stiffened by the bottom and deck
longitudinals while the side plating is stiffened by the transverse frames which may
be ordinary or web frames.

6)What system of building is generally used for the fore and after peak?

A special transverse system is used for the peaks.

7) What is the characteristic form of the peaks?

At the peaks the hull form is abruptly changed because the ship breadth is
suddenly reduced.
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