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inspection for Owners/Operators

INTRODUCTION

This paper is based in a booklet prepared to give a brief
guindance for on-board inspection to obtain usefull
informations for bulk carriers’ hull maintenance based on
the Society’s knowledge and experience.

The first two chapters are *“Definition and Terminology”
and "Safety Notes” which will give the readers the
necessary knowledge for carrying out on-board inspection.

For those who are interested in structural features of bulk
carriers, explanatory descriptions are available in the last
chapter.

1 DEFINITION AND TERMINOLOGY

Bulk Carrier:

A Bulk Carrier is a cargo ship intended for carriage of dry
bulk cargoes such as grain, coal, ore, etc., provided with
topside tanks at both shoulders and bilge hoppers in both
double bottom wings in cargo space.

Typical Midship Section and General Arrangement are
shown below respectively.
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Topside Tank:

Tanks provided in cargo spaces of both shoulders as the
space (1) shown inthe drawing above.

Bilge Hopper:

A conventional bulk carrder has hopper structures at the
both bottom wings in cargo holds. This part of cargo hold
is called “bilge hopper . Double bottom tanks in way of
bilge hopper are often called “bilge hopper tank”. In the
picture above, the space is shown as (2)

Girder and Floor In double bottom:

Provided in double bottom tanks, “Girder” usually indi-
cates a strong frame usually with the full depth provided in
ship's longitudinal direction. The girder fitted on the center
fine is called “center girder”, while the others are called
"side girders”.

“Floor” means strong framing in ship’s tranverse direction
provided in double bottom. In double bottom beneath cargo
holds, floor plates are usually solid ones with full depth of
the tank. In this regard, solid one is calied “solid floor”
distinctively from the others.

Transverse Web in topside tanks:

Strong framing provided in topside tanks in transverse
direction, also called “transversé ring”, Of a transverse
ring in a topside tank, the part supporting the upper deck is
called deck trans, the part attached to the side shell is
called side trans and the part attached to the boftom is
called (topside) bottom trans.
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[image: image2.png]Transverse Web in bilge hopper tanks:

Strong framing provided in transverse direction in bilge
hopper tank. The parts of a transverse web are cafled
“blige hopper trans®, “side trans” and "bottom trans” in
accordance with the name of the hull members to which
they are attached.

Framings of various kinds:

Of a usual bulk cander, framings are designed as longhtu-
dinal system in topside and double bottom tanks and as

transverse system at cargo hold side shell framings,

Framings fitted in ship’s longitudinal direction are cafled
“longitudinals”. To identify them in details, the name of the
plate they are attached to Is added such as “deck longitu-
dinals®, "side longitudinals”, “bottom longhludinals” etc.

Framings provided to side shells in cargo holds are called
*hold frames”, “side frames®, “main frames”, “shell
frames” etc.

2 SAFETY NOTES

Though there is not a particular danger on inspecting hull
structures which are easily accessible without any special
preparations, some safety standards are to be respected

Side Trans
Deck Trans.

Trans. Ring in Topside Tank

for safe operation of on-board inspections. In addition,
inspections in cargo holds and ballast tanks are accompa-
nied with danger caused by bad footings, darkness,
insufficlent oxygen content and height of the location of

inspection.

2.1 Gears

Even at the time of the easiest inspeciion, following Rems
are necessary for the safety of those in charge of inepec-
fon,

Helmet (with straps for securing)
Safety Shoes (of proper size)
Working Clothes (of proper size)
Gloves

When Inspections are done in some closed space,
some height needing appropriate stagings and where
some particular considerations are required, gears as
follows are needed according to the nature and extent of
danger estimated to exist,

Flash Light against darkness (with battery fully charged)

Mask and Eye Protection in dusty air or when scaling is
done nearby

Ear Plugs in loud noises
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2.2.1 Steps

Aftention is fo be paid to hnid steps and tank access
ladders. Some of hold steps might be damaged being hit
by grab buckets during cargo handling or wasted in old
ships. Also in ballast tanks of old ships, access ladder
steps might be corroded out in corrosive environment
caused by sea water ballast.

2.2.2 Heights

When inspections are needed at structures in some heights
such as hold frames, appropriate assistance is desirable
such as staging or a portable ladder. An inspector is
expected to pay attention to his footing against the danger
of fall. When a portable ladder is used for this purpose, it is
{o be appropriately supported not to slip on steel surface.

2.2.3 Tank Bottom

Ballast tank bottom, when wet and muddy, is very slippery.
Particularly, sloped bottom plates of topside tanks and aft
peak tank are very dangerous for those in charge of
inspection to make turnover.

2.3 Entry Into Closed Spaces

On entering into a closed space, oxygen content check
and gas detection are to be carried out as deemed

3.1 On-Deck and Easily Accessible Compartments

3.1.1 On-Deck Inspection

necessary. Usually, topside and double bottom tanks have
two or more rnanholes at fore and aft ends of the space
each. Both fore and aft manholes should be kept open
during the inspection.

In prior to inspection in void space or cofferdam, necessary
airing is to be done well to ensure sufficient oxygen
content,

2.4 Lightings

Necessary lightings are to be arranged in cargo holds and
tank spaces. In day time, cargo holds can be fighted by
opening the hatch covers. A flash fight with sufficiently
charged battery and spare bulb is to be held by each
person,

3 CHECKLIST

This Chapter can be used as a check list and manuat for
inspection of bulk carriers on their soundness. Users,
following the list, can obtain necessary informations about
the ship they are on board, concerned and interested in.

If there is an answer as “yes" in the fist, the location
and the feature of the defect had better be written in the
fist, When some corrosion or waste is recognized, the
thickness of the steél plate is desired to be measured and
the minimum value is to be grasped. The measurement
can be done by the crew or some other contractors but is
to be done in a right manner with a well calibrated tool.

UPPER DECK PLATINGS

FORWARD : corroded or wasted 7 ...ooivriiiiiiiiniiiiiiiiie e YES 7/ NO
/ if yes, how is the plate thickness 7 ...  mm
bent, buckled or deformed 7 ......ooiiiiiiiiii YES /7 NO
cracked or fractured 7 ..o verees YES / NO

AMIDSHIP : corroded or Wasted 7 .orviiriniiriciiseasiiincnsisirirtnisriesnsnesinesneenss YES / NO
/ if yes, how is the plate thickness 7 ..., mm
bent, buckled or deformed 7 ...coiiiiiiiiiiniii YES 7/ NO
cracked or fractured 7 . ..ooiiiiiiiiiii YES / NO

AFT s corroded or wasted 7 .o YES / NO
/ if yes, how is the plate thickness ? ... min
bent, buckled or deformed 7 ... YES 7/ NO
cracked or fractured 7 .o YES / NO

%k %k %k %kt CHECK POINTS 3k sk 3 3 3k
around the foundations of deck fittings — apt to be corroded and/or cracked

cross deck strips — apt to be corroded and wasted, often seen in aged bulk carriers of 10 years
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deck plates at hatchway corners and at the toes of hatchside coaming end brackets and stay brack-

ets of hatchend coamings — crackings liable to be found.
in case of a handy sized or smaller bulk carrier provided with bulwarks for crew protection, at

the toes of bulwark stay gussets especially at expansion joints — liable to be cracked

ON-DECK STRUCTURES, FITTINGS AND EQUIPMENTS
AIR ESCAPE, VENTILATION AND SOUNDING PIPE STANDS :

pipes corroded 7 ......ceiiiiiiiiiiiiiiiiiiiniii et seneenns YES / NO

pipe heads corroded, broken and/or stuck ........cccovvvervinniiinnriniinninn, YES / NO
HATCH COAMINGS AND THEIR FITTINGS :

coaming plate corroded or wasted'? ......ccoveuiiniiiiiiiiiiiii . YES / NO

coaming plate cracked or fractured ? .......coieiiiiiiiiiiiiiiinin e YES / NO

end/stay brackets corroded or wasted 7 ........coccoiiiiiiiiiiiniiiin . YES / NO

end/stay brackets cracked or fractured 7 ..........cciciiiiiiiiiiiiiininineneenn, YES / NO
HATCH COVERS :

corroded or wasted ? .......coeuvnees eaeetssesiereeesieibrreeneenneeeesesrrserseensrns YES / NO

bent, buckled or deformed ? .......... crreesecterrernsnerannre ceereas crerreeseenannnns YES / NO

cracked or fractured 7 ......cccoviiiiriineniniiiiiinnennen vesesesrsrerssnsesaracress YES / NO
BULWARKS OR HAND RAILS :

bulwark stay gusset plates cracked or fractured ? .......cceevuiiiiniininrannen. YES / NO

hand rails Broken 7 ...coeveiiiiiiieiiiiiiiieienriririiiisnssrssinsrercessssenssessssses YES / NO
SUPERSTRUCTURE AND DECK HOUSE WALLS :

steel wall corroded or wasted 7 ......cccccvieeiiinirecrnniienicrsinnsiencrncerneennrenns YES / NO

steel wall cracked or fractured 7 .....ccoveiiviruiiniiiiiniiniiiincienre.. YES / NO
ON-DECK PIPINGS :

corroded OF WaSted 7 ....cciiuiiuriucrnninnsriiierinirreieieiesnicasrnsenstsesnonnernes YES / NO

% % % % %k CHECK POINTS * % % % %
air escape, ventilation and sounding pipes are apt to be corroded at their connections to the upper
deck. self-closing appliances of air escape pipes having been stuck often invites excssive pressure
in the tanks causing damages of hull structures.
bulwarks — crackings are often observed at the stay gussets at the expansion joints.
superstructure and deck house walls — apt to be corroded particularly at the lower ends.
on-deck pipings — apt to be corroded especially on aged ships. corrosion and waste of the fire
main is considered to be serious affecting the fire extinguishing feature.

3.1.2 BOS’N STORE AND F’CLE SPACES
HULL STRUCTURES COMPOSING THE SPACES

TANKTOP OF FORE PEAK TANK :
COrroded OF WASIEA T ..vvvvvviiiierrrvirienreecirsstoracseessnsssnssessssnssssossssnsses YES / NO





[image: image5.png]/ if yes, how is the plate thickness ? ........cccocenncrnncanns crsrssersssersarsensacas mm

bent, buckled or deformed ? .......covcvnvnennenne ceerecnrees ceesesnsssssnssessnssesess YES / NO
cracked or fractured 7 .......cccceceviecerrasresssressisassesens cresncsrsresecssssssescsss YEBS / NO
SIDE PLATINGS :
corroded Or Wasted ? .....ccccreernrreerercecssesrncenssessaensans ceseseesssasssnssncsecss  YES / NO
/ if yés, how is the plate thickness ? ........cccoivieeiinnciennienceaiancenarcacense mm
bent, buckled or deformed 7 ......ccceuvenees eeensvrensseeresnssans essansursense weee YES / NO
cracked or fractured 7 .......coviveinnnnnnes covereas teessecroersrersssssassessnsssennnces YES / NO
F’CLE DECK PLATINGS TOGETHER WITH THE STIFFENINGS :
corroded or wasted ?7 .....ccccciniiernoraseniiracenns Cesebeeesarsestassansassaserrasionas YES / NO
/ if yes, how is the plate thickness ? .......cccoovviriiimiririmiiininniiiin, mm
bent, buckled or deformed ? .....cccooviiviiiiiiiiiiiiiii YES / NO
cracked Of fractured 7 ...oceveiieerierineiiernneaisvriierccrnreoessnreorseernensseanens YES / NO
AFT WALL OF THE SPACE TOGETHER WITH ITS STIFFENINGS :
corroded or wasted ? ....ccoevveiniiiiiiiireennnne, eeeertnrieretere e riraaeaaeaans YES / NO
/ if yes, how is the plate thickness 7 ......coovviiiriiniiiiinnniniirenneinnnnennnn, mm
bent, buckled or deformed ? ........ccvvviiiiriiiiinininiinn eersetrrertenitensenarans YES / NO
cracked or fractured 7 .....ccociiieiiiiiiiiiiiiiiiiiiiiiiieisisataiisesnns eesasesees YES / NO

% %k %k % sk CHECK POINTS 3 3k 3k % %
“‘corrosion and waste’’ and ‘‘bucklings and deformations’’ are to be watched more carefully than
“crackings’’.
in bos’n store and f’cle spaces corrosion and waste are often observed in the bottom part of the
spaces because of humidities and residual bilge in the spaces. fore peak tanktop and aft wall in
the spaces are liable to be corroded around their conjunctions.
deformations may be seen at side platings of the spaces due to rough seas or contact with some
other objects such as quay, buoy or other vessels.

FITTINGS AND EQUIPMENTS
HAWSE PIPES :

corroded or wasted ? ........cooviniiniiniannes eeereseeisssasresaransnes cereasasrevenensnns YES / NO
AIR ESCAPE PIPES PENETRATING THE SPACES :

corroded or wasted 7 ......ccciieiieniiniieiiiiiinieereninissessnssrsrestneenass veeeraecnes YES / NO
OTHER PIPINGS RUNNING IN THE SPACES :

corroded Or Wasted ? .....cciiiiiiiiiiiiiiiiiiiii st ss e sasarraerrens YES / NO

DOORS AND DOORWAYS INCLUDING CLOSING DEVICES SECURING THE SPACES
WEATHERTIGHT :
door panels corroded or wasted ? .........cciciiiviniiiiiriieniii e, YES /7 NO
dogs and wedges MiSSING 7 ..oc.vvviiiiiiieiriiiiniii e YES / NO
sills and gaskets corroded, missing or deteriorated 7 .........coviieiiniininnnn. YES / NO
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HOUSE
ENGINE ROOM :
FRONT BULKHEAD IN ENGINE ROOM TOGETHER WITH ITS STIFFENINGS :
corroded or wasted ? ........oeiiiiiiiiiiiinineinneinnnn. e eran, YES / NO
/ if yes, how is the plate thickness 7 .........ococviiiiiiiveiiiiiiiiici e mm
bent, buckled or deformed 7 .....covivevineresnirrenrciirierccrerireeiririscessnsennses YES / NO
cracked or fractured ? .....c.coviieenens eetrrerhaetteraentesettasatarsrraaeetnrerararans YES / NO
SIDE SHELL PLATINGS AND STIFFENINGS :
corroded Or Wasted 7 ....ccciviiieiiiniiiniiiiirioiineitesterenrernsurionensercnsnanansons YES / NO
/ if yes, how is the plate thickness 7 ...cvciviveinrriiirirrcverireroriecesserecesenes mm
bent, buckled or deformed ? .....cccvvveviiirniirenrertarerasiarecersnriesecnrsssaseses YES / NO
cracked OF frACUTEd 7 ...eevriiiniriierereeresrnreenrosescesssensnsconssonsesnssansonnsnns YES / NO
TANKTOP AREA OF ENGINE ROOM DOUBLE BOTTOM :
corroded OF Wasted 7 ..iiviieiniiiiiiiriiieeinerninreesnrinrecresararercesasrareasarsasnnes YES / NO
/ if yes, how is the plate thickness 7 ...c.occeiviiiiiiiiiiininineneniennns erereares mm
bent, buckled or deformed 7 ...vvvieiririiiiiiiiiiiriirer e rce v e eaee YES 7/ NO
cracked or fractured ? ...cciiiiiiiiiiiiiii i rteecr e s e sasaenane YES / NO

¥ %k % %k % CHECK POINTS 3 % % % s
in the engine room, tanktop area of the double bottom is to be checked if corrosion may exist,

STEERING ENGINE ROOM

SIDE SHELL PLATINGS AND STIFFENINGS :
corroded or wasted ?7 ....cccciiiiiininiriiiinenceniirecneaens eesvesreensens cerseserarernse YES / NO
/ if yes, how is the plate thickness ? .......ccceeienreirnencecrenees crereesene veersene mm
bent, buckled or deformed ? .....ccoevnveriennrunnnnen Ceererssrecenssusersresserersonees YES / NO
cracked or fractured ?7 .......cccverernrinrnens cereerere crrerense crevearansranenens wesese YES / NO

TANKTOP OF AFT PEAK TANK :
corroded or wasted 7 .....cccevviierennnns eessatsiecsesusatartrentnerasacasnene vesssnnses YES / NO
/ if yes, how is the plate thickness ? ........cccciiiiiiiienreiinnencrirnreneeesecnens . mm
bent, buckled or deformed ? ........... Cereresavestesesararserasetrrsrcncnsarans «seees YES / NO
cracked or fractured ? .....ccciiiieiiieniiiiiiieiiiiireeniieinrnrntieensatasenensnenssnans YES / NO

ACCOMMODATION DECK HOUSE

WALLS :
COTTOAEA OF WASLEA 7 vvvreiriiririnieissiiiieenisssassssssosessssersosersssvancenonsessnns YES / NO
bent, buckled or deformed 7 ..ccovnirriiiiiiii e e e saeas YES / NO
cracked of fractured ? .....oeovvrvriiiiiininiiiiiiniiieniiseenns Creeeersrrsnenensannenes YES / NO
DECKS :

corroded or wasted ? ......... eereacnenensranseararateentatararaenessnantnstesrnrsransnns YES / NO
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cracked oF fractured 7 .....cecvveververnsecnrensvcirnocrorsssencnsseseans veseesenseserens YES / NO
% % %k % %k CHECK POINTS *****

in the accommodation deck house, steel surfaces cannot be inspected from the inside because walls
and decks are covered with linings and ceilings. inspections can be done from the outside of the space.

3.2 CARGO HOLDS

Cargo hold structures are very important parts in term of the hull integrity of a bulk carreir.
Inspection can be done with less difficulty in cargo holds rather than in ballast tanks paying neces-
sary attention to safety of persons in charge of inspection.

CROSS DECK STRIP
DECK PLATE :
deck plate corroded or wasted ? ........... verseernsransianens vevsssrnssnnsesecnnceness YES / NO
/ if yes, how is the plate thickness.? .......ccccceeiiiniiniiiiiiiiincicisiieniene. mm
deck plate bent, buckled or deformed 7 ......ccevcviiniiinricriincrinennisann .. YES/NO
deck plate cracked or fractured ? ......c.cveiiriinienieniniiiiesissaiiisisiiiecesnens YES / NO
STIFFENINGS :
corroded Or wasted 7 ......cicevrveirieriinsiirncsccncsnsrrcasineesions estreceteierisenne YES / NO
/ if yes, how is the plate thickness 7 .............. eerenns mm
bent, buckled or deformed ? ...ccocviiiiiiiiiiiiiiiniiiiiiiiiiiiicsenerenene YES / NO
cracked or fractured 7 .....cviiiiiiiiiiiiiiiiiiiiniiiienn, reeetaserateserearssacsresnes YES / NO
TRANSVERSE BULKHEAD
BULKHEAD PLATES :
bulkhead plate corroded or wasted 7 ....ccccoruviniiriiiiiiiiiii . YES / NO
/ if yes, how is the plate thickness ? .......coovvennnnnen. Cereressasesesssrnirensanes mm
bulkhead plate bent, buckled or deformed ?7 .. .cccccviiiiiiiiininiiniiiniinen. YES / NO
bulkhead plate cracked or fractured ? ....ccccciviiiiiiiiiiiiniiinn e, YES / NO
BULKHEAD STIFFENINGS :
stiffenings corroded or wasted 7 .....ciiiviiiiiiiiiiiiiieiitinereererenenraerreeres YES / NO
/ if yes, how is the plate thickness 7 ......cciiviiiiiiiiinricniieniereneeneenennns mm
stiffenings bent, buckled or deformed 7 .....coevvvreirienererenieccesiencsesnrosanes YES / NO
stiffenings cracked or fractured ? .......cciciiiiiiiiiiiieniniiireiecriieirreneneneaes YES / NO

TANKTOP (of double bottom) in CARGO HOLD
TANKTOP PLATE (in general) :

COTTOACA OF WASLEA 7 .ivviererirreeirsursscessrrassssssnrassssnsersnssorsonsassassnsnsnsens YES / NO
/ if yes, how is the plate thickness 7 .......ccocoveiruirocenrnene veereatreasacarases . mm
dent, buckled or deformed ? .....c..covvvveirrreenirirerecncnnens vesoerensens veeeseesee YES / NO

cracked OF fractured 7 ....oeccevevvscrreriecncsecusencassorsovsnssaveraenne veeeessvenenses YES / NO
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cracked or fractured 7 ....cccccvveieiecececerrsnceceeencncicrcsssssrrassnsesosececesases YES / NO
TANKTOP PLATE (along the knuckle line to bilge hopper) :

cracked or fractured ? ..........coiiiiiiiiiieteieiiceiiiiticntatesesatecarassasasnsasenes YES / NO
TANKTOP PLATE (at bilge well in cargo hold) :

corroded Or Wasted ? .....ccoeeeieierireiiieiiiacetetereinieiinteteserssetetsssasnsesnens YES 7/ NO

/ if yes, how is the plate thickness 7 .......cccceviiiiiiniiiinriniirenieeteieeennenes mm

dent, buckled or deformed ? ........ccocciiiiiiiiiiiiiinini e e YES / NO

cracked OF fTaCtUIEd ? ....ccevvveerrinrerennerecnneeernnerresneessersessennsesesnessenes YES / NO
BILGE HOPPER PLATE :

corroded or wasted 7 ..ocociiiiiiiiiiiniiiiiiiiienaae. rreeiessasertacrarstttessrsetareens YES / NO

/ if yes, how is the plate thickness ? ......ccooviviiiiiiiiiiiiiienniinnnnnnn, mm

dent, buckled or deformed 7 .......coovviiiiiiiiiiiiiiiiiriiii e e YES / NO

cracked or fractured 7 .....cociiiviiieiiciiieiinieiiisiienriesaiasscesassinrieniorsioasanes YES / NO

SIDE SHELL AND ITS FRAMINGS
SIDE SHELL PLATE :

. corroded or wasted ? .....ccoieiiiiiiiiiniiininenianen Ceeresaensestecesnerereresnresasanes YES / NO
/ if yes, how is the plate thickness ? ........ccovviiiiiiiniiiiiiiiin, mm
dent, buckled or deformed ? ......coiiiiiiiiiiiiiiiiiiiii YES / NO
cracked or fractured 7 ...cocoiiiiiiiiiieiiiiiiiiiiitiiiiiiiriettitiieisstitterencanses YES / NO
HOLD FRAME :
corroded Or Wasted ? .....ccoviiieiiiiiniirniniiiiiieiisiiiiitiiisatetasntesntttssirsacnses YES / NO
/ if yes, how is the plate thickness ? .......ccoeviiirniiiiiiiiiiicaninniiinienenenns mm
bent, buckled or deformed ? .....ccoviiiiiiiiiiniiiiiiiiiiiiiiiie e YES /7 NO
cracked or fractured ? ......cceiiiiiiiniiinnnn, eererentetiesecttteeatntatenitaotirncnns YES / NO

% %k %k %k k CHECK POINTS *
side shell and hold frames are most essential to a ship’s soundness in various hull members com-
posing cargo hold structure. among them, web plates of hold frames are most liable to be in seri-
aus condition due to corrosion and waste.
connecting parts of the bulkhead’s lower end and the tanktop is to be carefully checked.

TOPSIDE TANK BOTTOM
BOTTOM PLATE :

any signs of leakage found 7 .....cccoevviiiiiiininiininiiecniinrreceeeniernrecacecnaees YES / NO
corroded OF Wasted ? .....cccoiuiuiiiiniiiiiiiiiiieeeiirerreesecnreeecsnsnsnsnsocsannnns YES / NO
/ if yes, how is the plate thickness 7 ........ccccveriiireiinieernreecncenenreesncesses mm
bent, buckled or deformed ? .......ccceeuviiiiniierineiiiiiirniiiieiieriseeseessesnes YES / NO

Cracked OF fTACLUrEd 7 ....cccveverieiereivrrnrneeeesesesesncsnsessoresnasnsssersrasasesses YES / NO




[image: image9.png]EQUIPMENTS

AIR ESCAPE OR BALLAST PIPING passing through cargo holds :
corroded or wasted through ? .......cceeveeerereruecrenecrennenns eveeseneeareesensens YES /'NO

3.3 BALLAST TANKS

Inspecting in ballast tanks is a tough racket and not recommendable for those on board to carry
out in the ocean because they cannot always expect good footing, calm sea condition and any help
on emergency. When ballast tanks are going to be inspected inside, the inspection is to be done
in drydock or at least in still water area where some help can be expected nearby at the time of
emergency and on calm sea condition. The tanks are to be deballasted in prior to inspection. Oxy-
gen content is to be checked and gas is to be detected as necessary and necessary lightings are to
be provided.

3.3.1 PEAK TANKS

FORE PEAK TANK
TANKTOP PLATE AND STIFFENINGS : ,
corroded OF WaSted 7 .....ceeevverernererctorarrsrssseasasssisscssssrssasssasassssssosasas YES / NO
/ if yes, how is the plate thickness ? .......cccccoiirmuinrenciiiinneiniiininnnnnn, mm
bent, buckled or deformed ? ....ccccirreririiniinininiiiiiiciiieiienee. ervesrrcnnense YES / NO
cracked OF fractured 7 ...occvevvivrnnnisncnnressissciorionssosnsstssessescecrassseses YES / NO
HORIZONTAL GIRDER (PANTING STRINGER) :
corroded or wasted ? ......cceiiiniiniiniienens ceeaes treecersarsrnsrasrrerasressans veeeres YES / NO
/ if yes, how is the plate thickness 7 .......ccccoieeeens cerasasresaracssesresesnansas mm
bent, buckled or deformed ? ....cc.cccrviieirniiiiiviniiiniinicenieneiennan. vereans YES / NO
cracked or fractured ? ........ ererreenrtnerettnesertatsasserseneresrnsrnes ereessavencans YES / NO
TRANSVERSE (VERTICAL) WEB :
corroded or wasted ? .....cciiiiiiiniiiiiniciniiiiiniiieeninee. cesesnsesnareness vevesess YES / NO
/ if yes, how is the plate thickness ? ........... carrenes veecsoes reeeererrtersusteseres mm
Bent, buckled or deformed ? ........cccovvveveennne ceveerese ceeenee vesssesesararsesssese YES / NO
cracked or fractured ? .......ccoceneees crrrecesasens Cerercerasrsensenasnene veesesenanses .. YES/NO
COLLISION BULKHEAD PLATE AND STIFFENINGS :
corroded or wasted ? ....ccocenveeiininnnnenn eereeerneeeenreranen creerrernseneennes «.. YES/NO
/ if yes, how is the plate thickness ? ........cccovuneeen ceeeesesecanes cerecesesones . mm
bent, buckled or deformed ? ........coenerreurenes rereeerrereeasesrersrens veevenenes YES / NO
cracked or fractured 7 .....ccvciiiiiiiiiiiinciiivesiierisnsennciieresecnenesrsnsessrnsnses YES / NO
SHELL PLATE AND STIFFENINGS :
corroded Or Wasted 7 .....ccccceiiiinieiiniinieniiniiiinisiiiisnireeiscnsraseseisrssesaans YES /7 NO
/ if yes, how is the plate thickness ? ...... beetereeseusarsnsansesatressatnnenransee mm
bent, buckled or deformed ? ............... cerenens eseareersresarsenssnsriseroseransas .- YES / NO

Cracked OF fraCtUured T ..o.cccvrerinrsersrciecnrsnsesensesesssesasasnssasnscncrssrsnses - YES 7/ NO




[image: image10.png]AFT PEAK TANK
TANKTOP PLATE AND STIFFENINGS :

corroded OF Wasted 7 ....cvvvivuirucecnrnisrncnssrsrmecsnirnessssassnsssrerersessessessosne YES / NO
/ if yes, how is the plate thickness 7 .....cccciviiniiiiieiiiiiinniiiicncnicencnne. . mm
bent, buckled or deformed ? .........co.eenvne rererrereensnnes tevesereresecsecnnenses YES / NO
cracked or fractured 7 .....ceoeieirvernieiicssaioceresersresersenses creesesnseseerienase . YES/ NO
BOTTOM AND SIDE PLATING :
corroded Or Wasted ? ......ceerirnieiiiiiiniitenisiniseisirnsnsannes ceeans ceesnsneenese YES / NO
/ if yes, how is the plate thickness 7 .....cccooviiiiiiiiiiniecniicennennens mm
bent, buckled or deformed ? ......coiviiriiieiiniiiinnenn. veresesresatensancs weeses YES / NO
cracked Or fractured 7 .....occoveveirreiieriererieeeisessesiessacenionnes resessresanennes YES / NO
FLOORS AND GIRDERS :
corroded or Wasted 7 .....cevriiininiiiiiriiiiiisniiiiiiciirsisesasssasas vesererrenanes .. YES / NO
/ if yes, how is the plate thickness ? ............. verrenerares evavereusasenes crresran . mm
bent, buckled or deformed 7 ......c.ciiiiiiiiiiiiiiiiiii e ceeneee YES / NO
cracked or fractured 7 ...ccveceivriieiiiiiiiiiiiiisrsitesesiiecasssrsesssasesnsossiesses YES / NO
FRONT BULKHEAD PLATE AND STIFFENINGS :
COrroded OF WASLEd 7 ..ovueverrnireiruieniernienrrocrscocsesrassnssersenssossissassnssnes . YES/ NO
/ if yes, how is the plate thickness 7 .........ccovviviniiiiiiniiniiiniinnicen. mm
bent, buckled or deformed 7 ....ccceeniiiiiiiiiniiiniiinens eerecastnsietataseasians « YES/NO
cracked or fractured 7 ....cccoiviiiiiiiiniininiennn creensens ceteerereseeriretncntaseanens YES / NO

3.3.2 TOPSIDE TANK

TOPSIDE TANK

TANKTOP PLATE AND DECK LONGITUDINALS :
corroded or wasted 7 .......ccciiiriiiiiiniencirninrenens resetasreesnretstntittsnonsinanane YES / NO
/ if yes, how is the plate thickness ? ..... Cevesecnrrrnens veensees Ceeesivereessesnsares mm
bent, buckled or deformed ? ....cooiviiiiiiiiiiiciiiiiiiiiiiniiicserce s reenene e YES / NO
cracked or fractured ? .............. etecesusesesntntttensireretrretnrerratstararnonsares YES / NO

TRANSVERSE WEBS : ‘
corroded OF WAStEd 7 .....ccuerevrriiiiniernnerriienrnnsernecieresceenecrnssrenessasesennes YES / NO
/ if yes, how is the plate thickness 7 ......ccceiviiiiriiericnirininsericesionnecenes mm
bent, buckled or deformed ? .......ccveiiiiiininiiiiiiiciiiirriceereresrriercersnases YES / NO
cracked or fractured 7 ....c.oevvviivereriienreriernenenerecnssirssersecsnssraseonssossncss . YES / NO

TRANSVERSE BULKHEAD AND STIFFENINGS :

corroded Or WASted 7 ...covevveeriirnreciciersincnissisrocestsresesesssesesssassosasacssne YES / NO
/ if yes, how is the plate thickness 7 .......ccociviiiiiiiiiiiiminiiiiin, . mm
bent, buckled or deformed ? ........ccoivrviiiiiiiiiiiiiieiiiinic e, .. YES/ NO

cracked OF fraCtUIed 7 ...ceieiveiirreireiinstorurecrusseresrnstecessnsarsacrssnsersssases YES./ NO




[image: image11.png]SIDE SHELL AND SIDE LONGITUDINALS :

corroded OF Wasted 7 .....cceceruinreiiiiniecncniincrersnrerasssescsssrneesencanencanes YES / NO
/ if yes, how is the plate thickness 7 ......cccveiiviiiieiiininiiiiiiniinnsneenn, , mm
bent, buckled or deformed ? .....ceiiieiiiiiiiiiiiiiiiiiiiriiirresecse s craneenas YES / NO
cracked or fractured 7 ...ccciciiiiiiiiiiiieiiiiinineiiiiiierisnttierisiiirsissintnsacesnss YES / NO
SLOPED BOTTOM PLATE AND LONGITUDINALS ATTACHED :
corroded Or Wasted 7 .....ccviiiieriiiiininiiiciieiiiriiniceirsttasecarssacssorssesasensas YES / NO
/ if yes, how is the plate thickness ?7 ......cocvveiiiiiniiiiieiiiiiiiinessenen, mm
bent, buckled or deformed ? ...o.eveiiiiiiiiiiierrrierr et rren e rnenes YES / NO
cracked or fractured 7 .....cciiiiiiiiiiiiiiiiiiii et e s e ens YES / NO

3.3.3 BILGE HOPPER AND DOUBLE BOTTOM TANK
IN WAY OF DOUBLE BOTTOM EXCLUDING BILGE HOPPER
TANKTOP PLATE (not including bilge hopper) AND LONGITUDINALS ATTACHED :

corroded OF Wasted 7 ...ovvivviiiiieiriininrnciniirracerorssrirircererassitracieiisarsasss YES / NO
/ if yes, how is the plate thickness 7 .....cccvieeriieiicniiiniiniiiiinniinnn., mm
bent, buckled or deformed ? ........cceviviiiinennnns rreesrrerteestushesesteraenes eeee YES / NO
cracked or fractured 7 ....ocoeiiiiiiniiiininnne. reerteseseetatececsenimasasesreratanaaans YES / NO
BOTTOM SHELL AND LONGITUDINALS ATTACHED :
corroded or wasted 7 ........ovciiiiiiniiiinneiiiiiiiiiereieenes crreavens verereneresareene YES / NO
/ if yes, how is the plate thickness ? .......ccccoivvmiirniirnnniniiiceninne, mm
bent, buckled or deformed 7 .....ccovniniiiiiiiiiiiiiiiciiiini e YES 7/ NO
cracked OF fractured 7 .ceceveveiecnrniiiiieciiisesmcecnsosasssnsesessteseoncsssssnsasnrns YES / NO
FLOORS AND GIRDERS (NON-TIGHT ONES) :
corroded OF Wasted 7 ...ccvceiierniecniieiireciieirerereiinresncastorarasosisensesnsasinnns YES / NO
/ if yes, how is the plate thickness 7 ......cocccviiviiinicrninnisiininne, Cerereenine mm
bent, buckled or deformed ? .....c..ccirviiiiiiiiiiiniiiiii e YES / NO
cracked or fractured ? ...ocecievecrrerersiiiiceiiioriiiisisisierssersisacacs ceerrerasernre YES / NO
TIGHT FLOOR (TRANSVERSE BULKHEAD) AND STIFFENINGS :
corroded OF WAStEd 7 .vvvevevecereerrecerneersiornrorerstesersrerstorserssssasnsersessosses YES / NO
/ if yes, how is the plate thickness ? .......ccoeiiiiiiiiniininiiiiiinninnnnn, mm
bent, buckled or deformed 7 ....cccveniiiiiiiiiiirniiniiiiiiii e, YES / NO
cracked or fractured ? ......cccoecieniiiiiiennnns treeseeereeeresenntesnrsaeseeresannnirne YES / NO

TIGHT GIRDER (LONGITUDINAL BULKHEAD) AND STIFFE NINGS :

corroded or wasted ? .....c.ceiiiiiiinnnnnn. SN YES-/ NO
/ if yes, how is the plate thickness ? ......cccccoovvinniens renrsrriesasetssnscennisns mm
bent, buckled or deformed ? .....ccovvrieiiriiiiiiiniiniiiiiiia. .. YES/NO

cracked or fractured ?7 ...cccveeirecierrvrecnrorcrersocrarassainusrasas veveenes vieeserurres YES / NO





[image: image12.png]IN WAY OF BILGE HOPPER

BILGE HOFPER PLATE AND LONGITUDINALS ATTACHED :

corroded or Wasted ? ...cciiciiiiiiiiiiniiieiiiiiiriiesniesstsressrsstasssscesesnsasaserese YES / NO
/ if yes, how is the plate thickness ? .......ccoicvieiieirenreniiicricseiencrncenicanee mm
bent, buckled or deformed ? .....cccevvinieraienes teeasesesssrenvanae creecnsernces ceeeee YES / NO
cracked or fra  tured 7 ...cceveriecrniiiriciicesiecasinssessornsaecansesarsnssnsasassncnes YES / NO
BOTTOM AND SIDE SHELL PLATE WITH LONGITUDINALS ATTACHED :
cOrroded Or WasSted ? ....c.ceceeireenrorerircrersronsesssacssssasesssesncasesassasssssasane YES / NO
/ if yes, how is the plate thickness ? .......cccoocvvuerieienieiraireceireciinnieninns mm
bent, buckled or deformed ? .....ccoeviiiiiiiiiiiiiiiiiiiiiicitiieiiiesiicesesecanees YES / NO
cracked OF fractured 7 ..cc.eceeceecrerrreruienenrecesssccesasessasessssosensacnsecnsans YES / NO
TRANSVERSE BULKHEAD AND STIFFENINGS :
corroded or wasted ? ........... eteerecesreesteastrrantestreattestrtattrsrntbttenntaserss YES / NO
/ if yes, how is the plate thickness 7 .......ccoociriiieiiniiiiiiiniiinieicin, mm
bent, buckled or deformed ? ........ccceeiiiiiiiiiiiiiiiiiiiiii e reaes YES / NO
cracked Or fractured 7 ....cccevecerererereieiiinicsnearorsssenecrsassssssssonsasscnsenasns YES / NO
BILGE HOPPER TRANSVERSE WEBS :
corroded or wasted ? .....ocoiiiieeniincinnns beresrans Crereeresenirecsanres cereseerenne YES / NO
/ if yes, how is the plate thickness ?7 ......cc.ccvveirniincecricinrecencnnens ceornenee mm
bent, buckled or deformed ? .....ccceviiinciinrneniorserirenssriicerecesncrens werieeee YES / NO
cracked or fractured 7 ....coveviiveiiiiniiiieiisiiisnsesesssasesecnenssnsnassans versenens YES / NO

4 GUIDANCE TO INSPECTION

4.1 General

As stated In “Definition and Terminology”, a bulk carrier
Is a cargo ship designed and bullt for carrlage of dry bulk
cargoes such as grain, coal, ore etc. This kind of cargo
ship has appeared around the end of World War 1l when
the amount of grain trade had come so large that the mode
of transportation had changed from tanking some part
in genera! packaged cargoes being carried in bulk on
exclusive carrers. The cargo hold structure with topside
tanks at both shoulders and double bottom with hoppers at
both wings has been designed as a best matching struc-
ture for those dry bulk cargo tranportations. The shape of
topside tanks provides the ship with sufficient stability
preventing dangerous cargo shift, Bilge hoppers contribute
fo convenience in collecting the cargoes on discharging.

in addition to those light bulk cargoes, coal and ore have
been taking another main part of the cargoes carried with
bulk carmlers following the expansion of mass production
and world wide trade. Coal can be treated almost the same
as Night bulk cargos of the stowage factor of around 40
cft/t. However, in general, iron ore is shipped in alternate
cargo holds which are designed with the stowage factor of
approximately 20 cft/t because of their so large specific
gravity, of purpose of avoiding the excessively stiff ship
motion and also of convenience of loading faciliies. The

ships having such loading plans are designed and con-
structed to be so tough that they can endure the harsh
loading conditions.

On designing a bulk carrer, loading patterns and se-
quences refiectiong the specific gravities of Intended
cargoes and ballasting pattemns in various operation
modes are taken into consideration by the designers.
Those design considerations are described in the loading
manuals and operation manuals prepared for individual
ships. The contents of those Instructions given as the
basic loading patterns, strength features and theirimitations
and operation notices are expected to be well understood,
respected and kept by the officers,

Soundness and seaworthiness of a merchant ship will
be ensured through a comprehensive system including
design, construction, inspection and maintenance. For a
ship in service, owner's rouine maintenance Is quite
essential to her structural integrity to be kept in good
order. In this regard, precise knowledge about the ship's
structural condition is desired for the appropriate and
timely maintenance and care planning of the ship.

4.2 Grouping of Bulk Carriers in Accordance With
Their Dimentions

In general, bulk carrlers can be grouped into 3 kinds in
accordance with their size, Capesize, panamax and other




[image: image13.png]smaller ones. Among the smaller ones, ships of 30,000 to
45,000dwt having 5 cargo holds are called “Handy Bulkers™,

Panamax bulkers are the bulk carriers having the breadth
of 32.2 m that is the largest among the ships passing the
Panama Canal. The ships of thak kind usually have 7
cargo holds and deadwseights of around 50,000 to 60,000
tons. The bulkers with dimention exceeding the panamax
ones are called capesize bulkers, Capesize bulkers have
9 cargo holds or more and deadwights of more than
100,000 tons,

Capesize and panamax bulk carriers are generally
engaged In carriage of raw materals for industrial plants
such as coal and iron ore, because larger ships are more
profitable. Generally, shipping ports of ore and coal usually
have their own loading facilities and enough water depth
for those large vessels and mass transportation with larger
bulk carriers can make large profits. Smaller bulk carriers
and some of panamax ones are engaged in trade of grain,
Lumber and some industrial products are shipped by
handy size or smaller bulkers.

In the trade of food resources such as wheat and com,
some unloading ports have no cargo handling facilities and
the bulk carrier employed have to use its own cargo gears,
while usual panamax or capesize bulk carriers are gearless
ones. In the trade of lumber, cargo handling is done with
the ship’s own gears.

4.3 Structural Features and Typical Damages
4.3.1 Upper Deck Areas

The longitudinally continuous upper deck of a bulk carrier
suffers hull girder stress. The longitudinal bending causes

NS* (BC, SHC, 2, 4 E)
177.00 % 30.40x 16.20x 11,32
25,891 G/T, 43,665 D/W

NS* (BC, SHC, 2, 4, 6 E)
215.00x32.20x 18.30x 13.30
35,890 G/T, 69,338 D/W

_.—-~ - I

an axial force on the upper deck that may cause cracking
of the deck plate at the locations under stress concentra-
tion,

Bulk carriers are required to have cargo hatchways rather
large for the convenience of cargo handling facilities. The
existence of larger hatchways reduces the ship’s torsional
strength and invites concentrated stress at the hatchway
comers where there may be cracking of the deck plates
caused.

Cross deck strips are put under the stress caused by
transverse bending, Hull structures at the transverse
bulkhead sections take the role of transverse strength of a
bulk carrier and the cross deck strips take the resultant
axial forces in transverse direction,

4.3.1.1 Deformation
Buckling of Cross Deck Strips

Generally, longitudinal beams are amanged under the
longitudinaly continuous upper deck outside of the side
lines qf the cargo hatchways, that is called longitudinal
system. When the deck beams for cross deck strips are
also arranged in the longitudinal system, buckling of the
cross deck strips may take place because of insufficient
strength against the axial forces burdened on them in.
transverse direction,

Cross deck beams should be arranged in transverse
systems,

NS* (BC, SHC, 2, 4, 6, 8 E)
280.00 x 47.00 x 24,10 x 17.80
92,197 G/T, 182,711 D/W
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Fig. 1 - Various Bulk Carriers




[image: image14.png]4.3.1.2 Cracking {2) Upper Deck Plating at Deck Fittings

There are various types of cracking in upper deck. Those
propagated out of the side fine of the cargo hatchways are
generally considered serious to the ship's safety. When
they stay within the side lnes of the hatchways, they are
not considered hammful to the ship’s soundness for a short
time.

Various metal fittings are welided to upper deck platings.
Those steel works may cause stress concentrations
at the welded joints and have hammful defects in the
weided joints. Deck platings in vicinities of manholes,
hatchside coaming end brackets, bulwark stays,
crane post foundations and deck houses etc. are to be
carefully watched for cracking.

(1) Hatchway Comers (3) Hatchside Coamings

Cargo hatchways of bulk carrlers are designed rela-
tively large for the convenience of cargo loading and
unloading. The large hatchway openings over the
cargo area reduce the torsional strength of the hult and
invite stress concentration at their corners in upper
deck, In this regard, upper deck platings at hatchway
comers are one of the focal points for cracking on
inpection on the deck areas.

Corrasion of F'cle Aft. Wall

Hatchside coamings are subjected to hull girder stress
more or less, although they are not longitudinal strength
members In design process. Cracking may be initiated
at defects in welded joints and metal fittings to the
coamings that wil invite stress concentration. Such
cracking is considered serious to ship’s safety
because it will be the initiation of fracture of a large
scale.

wam—n Corrosion of Deck Mach, Foundations
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Fig. 2 - Check Points on the UpperDeck
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[image: image16.png]Cracking in Cross Deck at Crane
Post Foundation

Cracking In Crbss Deck al'the Toes of Hatchside
Coaming End Bkt. and Hatchend Coaming Stay Bkt.

Cracking from welded joint of
manhole coaming

Cracking in Upper Deck at Lumber
Stanchion Socket

Cracking in Upper Deck at
Bulkwark Stay Connections

Fig. 5 - Vanous Crackings in Upper Deck

Crack

Fig. 6 - Gracking in Hatchside Coaming

4.3.1.3 Corrosion

Ships are always on the sea in a corrosive atmosphere.
Therefore, thinner steel works, such as cross deck strip,
hatch coamings, hatch cover top plate etc. may be easily
corroded and often holed comparing to the thicker ones
such as strength deck platings.

The best way to keep the ship away from corrosion is o
keep her wel coated and painted.,

The parts most Hlable to corrosion in the upper deck area
are as follows:
(D Cross Decks (@ Hatch Covers

(® Air Escape/Ventilation Standing Pipes

On-deck Pipings
(3 Hatch Coamings @ Access Hatches
(® Fcle Aft Wal (@ Weather Tight Doors

(1) Cross Deck Strips

The thickness of cross deck platings between hatch-
ways Is designed about a half of the-of main strength
deck platings because of being not a longiudinal
strength member. However, cross deck strips take an
important part in transverse strength and corrosion
and waste of them have o0 be considered serious to
the ship’s soundness.

{2) Hatch Covers
The thickness of hatch covers In more or less the
same as that of cross decks. The holes in them
caused by corrosion lead cargo damages.




[image: image17.png](3) Hatch Coamings. When steam pipes are arranged
beside hatchside coamings, the corrosion progress of
the coaming is very rapid. Corrosion holes of the
coaming plates lead serious cargo damages.

(4) Weather Tight Doors, Smal Hatches and Wall
Ventilator Covers
Not only covers, door plates and coamings but also
hinges, gaskets and clips are to be always kept in
good condition. Those are essential matters in Load
Line Convention.

Some !

Fig. 9 — Weather Tight Door

(5) Standing Pipes on Deck
Air escape pipes and sounding pipes led from water
ballast tanks or fuel oil tanks and ventilation pipes
for closed spaces under the upper deck are liable to
corrosion. If those weather end pieces come o be
holed, sea water comes direcly into the tanks or
cargo holds and causes cargo damages or
contamination to fuel oil.

Gasket missing and
Securing Bolt Broken

Fig. 10 - Access Hatch to Cargo Hold

Sounding Pipe

Air Escape Pipe

Fig. 11— Standing Pipes on Deck

Fig. 12 - Cracked Ventilator Head
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L(m) At Main Deck Plating At Cross Deck Strip
Handy Bulk Carrier 177.00 17.5 mm (32 H/T) 10.0 mm (MS)
Panamax Bulk Carrier 215.00 20.5 mm (36 H/T) 10.5 mm (MS)
Capesize Bulk Carrier 280.0 33.0 mm (40 H/T) 12.0 mm (MS)

(6) F'cle Aft. wall
Bilge in fcle space causes corrosion of bulkhead plate
at the lowest portion.

Of flush decked bulk carrers, bos'n store aft wall may
be corroded in the same manner. Large bulk carriers
such as VLBCs generally do not have fcles and have
their bos’'n stores down below the upper deck in fore
peak spaces. Bilges left in such spaces also causes
corrosion of the aft end bulkheads which separates
bos’n store and No. 1 cargo hold. That may lead cargo
damages.

4.3.2 Cargo Holds
4.3.2.1 Structural Features

On a usual bulk carrier, topside and bilge hopper tanks
compose double hull surrounding the cargo space together
with double bottom takings the part of strong members
keeping the entire hull rigidity. Single hufled side shells

between the topside and bige hopper constructions are
provided with individual transverse framings. In recent
designs, those hold framings are arranged of the same
scantiing in general and construced with no strong frames
so called as web frames and side stringers as provided to
general cargo carriers,

Examples of comparison in thickness of hull skin plates
and hold frames in cargo hold are shown in Table 2.

4.3.2.2 Corrosion and Waste of Hold Frames

Generally, corrosion attacks thinner steel works. When
thicker steels lose their thickness about a half of the
original, thinner ones might lose the whole of the original
thickness.

Among the various members composing cargo hold struc-
tures, the hold frames are one of the thinnest especially
at the web plates. When there is some corrosiveness bred
in cargo holds, the hold frames are also faced to that
unfavourable circumstances at the both surfaces of the.
plates.

(— F —p

Corrosion hole

Z

\

Corrosion hole

Fig. 13 - F'cle End Bulkhead

Table 2 Comparison in Thickness of Hull Skin and Hold Frames

Hold Frame (mm)
Tanktop (mm) Side Shell (mm)
Web Face End Bracket
Handy BC 15.0 (MS) 9.0 (MS) 12.0 (MS) 10.0 (MS) 12.5 (MS)
Panamax BC 17.0 (MS) 10.0 (36HT) | 12.5 (36HT) | 11.0 (36HT) 15.5 (32HT)
Capesize BC 18.5 (36HT) 10.0 (36HT) | 17.0 (36HT) | 12.0 (36HT) 17.5 (32HT)





[image: image19.png]That means faster progress of corrosion in the web plate,
the thinnest among all the members in cargo holds. If
corrosion and waste have come excessive, failure of a
hold frame invites additional loads to the adjacent ones
leading to a successive failure throughout the side shell
structure itself.

Tanktop and side shell platings are generally corroded
from the steel surface facing the cargo hold and corrosion
from inside surface to double bottom or outboard is
relatively smaller than that from cargo hold side. We have
to well understand that the hold frame suffers corrosion at
both surfaces of the plate.

Regarding the corrosiveness, coal is suspected as the
most blamed kind of cargo among those carried on board
the bulk carriers. Because thickness measurement survey
revealed that the bulk carriers which have ever been
employed in carriage of coal suffers more serious

Face Plate 22 x 150mm

15.7mm 6.3 | §[ 15-2mm (6.8)

18! 4.5mm 6.5)
3.8mm (7.2)
Frame Web
L~” Original Thickness
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]
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Fig. 14 — An Exampile of a Corroded Hold Frame

corrosion to their cargo hold framings than those engaged
in carriage of other cargoes.

In cases the ships are engaged in carriage of lumbers,
the hold frames are also to be carefully inspected for
mechanical damages, comosion and waste because
lumber cargoes will give some damage to hold frames
through direct contact to them and will invite corrosive
circumstances within cargo holds with sea water brought
on board in loading operations.

The most important items on cargo hold inspection are the
condition of side shell structures including their reinforce-
ments. Especially those of hold frames and their welded
connection to the shell platings are to be carefully
inspected.

4.3.2.3 Damages Caused by Cargoes

In cargo hoids, tanktop platings and side shell structures
are apt to be damaged as deformations and fractures
caused in cargo handling operations.

Nowadays at loading and unloading ports of coal or iron
ore, large grab buckets, bulk cargo loader with the
capacity of 8,000 tons/hour or more, bulldozers and
pneumatic hammers are employed in general for cargo
handiing operations.

Large grab buckets used at some unloading ports of coal
and iron ore are much damaging to the tanktop platings
when falling down for a grab of the cargo. Use of
bulldozers and pneumatic hammers are also said to be
harmful to cargo hold structures damaging tanktop, bilge
hoppers and hold frames.

Lumber cargoes are also damaging to the cargo hold
structures of smaller bulkers that are employed mainly in
carriage of light bulk cargoes and lumbers.

4.3.2.4 Crackings
Combination Cargo/Ballast Hold

Of the bulk carrier having a combination cargo/ballast hold
or two, conjunction structures of transverse bulkhead and
tanktop in the combination cargo/ballast hold might be
found cracked at the cross sections of girder and floor.

All the capesize and panamax bulk carriers and some of
handy bulkers have those nominated combination cargo/
ballast hold(s) to keep necessary draft. The bulkhead
boundaries of the spaces are designed in compllance with
the requirements for deep tank bulkhead and the detafled
design is also well considered to keep good structural
continuity. In spite of such considerations given, crackings
might be seen in steel works at the conjunction between
the transverse bulkhead and the tanktop under unbalan-
ced forces generated by water ballast filed in the space.

Those crackings can be detected by visual inspection,
dye-penetrant check or leakage from the double bottom
mnks.
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Bilge Hopper

Fig. 15 — Cracking at the Connection
of Bulkhead Stool and Tanktop

Others

Side stringers and/or side shells in way of No. 1 cargo
hold along the colision bulkhead are often found cracked.
This kind of damage is considered to be caused by
insufficient continuity between fore peak construction and
cargo hold structure.

Of large bulk camiers such as capesize and panamax
bulkers, blige hopper platings around the knuckle line may
be cracked along the bilge hopper transverse webs, That
is considered to be caused by insufficient local reinforce-
ment.

4.3.3 Topside Tanks

Structural members co-supporting with cross deck beams
or hold frames are sometimes cracked because of
misafignment or unfavourable design detalils.,

Corrosion and waste of steel works especially in the upper
part are to be carefully watched. Though the water baflast
tanks of recent bulk carriers are well protected against
corrosion, the upper portion is liable to corrosion because
the protective coatings will be easily deteriorated due to
heat of upper deck and cyclic wet/dry effect of sea water,

Fig. 16 - Cracking around the Collision Bulkhead

Fig. 17 ~ Cracking in Biige Hopper
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When carrying out inspections, attention should be paid if
any cracking, deformation or deterioration of coating
exists.,

$.3.2.1 Crackings

Crackings might be seen at the intersections of longitu-
dinals and transverse members and at locations ‘where
structural discontinuities can be observed as follows;

(1) Intersections of Longitudinals and Sofid Floors
Crackings may be found in the side, bottom and/or
tanktop longitudinals at intersections with sofid floors
or bilge hopper transverses. Crackings also may be
found in the floors or transverses occuring at the
comers of the slots cut for longitudinals.

(2) Cracking of Longitudinals at Structural Discontinuity
Longitudinals might be cracked at the ends of addi-
tional (partial) side girders provided in the double
bottom below cargo hold bulkheads or side walls of
bilge wells for cargo holds due to additional stress
concentration caused by structural discontinuity at
those connections.

(3) Bilge Hopper Transverses
Crackings may be observed in transverse webs inbilge
hoppers initiating from the slot openings for longitu-
dinals and at the knuckled comers of lower ends of

bilge hoppers.
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Fig. 18 - Cracking in Tanktop/Bottom Longl,

4.3.4.2 Comosion

As well as cracking, corrosion is to be most carefully
watched on inspection in water ballast tanks of aged bulk
carriers as, for example, over 10 years of ship's age.
In general, the condition of the steel works and their
protective coatings will be kept in satisfactory condition
much longer in the double bottoms than those in topside
compartments. However, they will be deteriorated in time
because the tanks are filled and emptied with sea water
that is some cormosive substance and because the
protective means applied to the steel works are not ever
effective.

(1) Corrosion Accelerated by Heat Effect

Since the end of the '70s, problems of heavy corrosion
of the steel works in the double bottom water ballast
tanks adjacent to fuel oil tanks have appeared. Some
cases showed that the corrosion had come worse
where is closer to the fuel oil tank boundaries. Of
these ships, fuel oil tanks were designed to be
provided with heating systems.

The fuel oil heating system in the double bottom tanks
has been adopted following the changes of the
properties of fuel oil mainly in the viscosity being
higher. Under the economical pressure, the ship
operators began fo use low grade bunker oil which
needs heatings in the fuel ofl tanks for transfer
purpose because of their high viscosity than before, In
the beginning of such trend, the heating temperature in
the fuel oil tanks was not so high as to accelerate the
corrosion of the steel works in the adjacent spaces.
However, in recent years, the grade of bunker oils has
come worse and the heating temperature has come
80°C or more. Such high temperature can accelerate
corrosion of double bottom steel works in the water
ballast tanks, particularly at the areas in vicinities of
the boundaries to the fuel ol tanks.

(2) under Suction Bell Mouths
Bottom plates will be much eroded under the suction
bell mouths. On drydocking of an aged ship, the bell
mouths are to be dismantled for examination of the
condition of the bottom shell plates below.
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Fig. 19 — Cracking of Longitudinals at Structural Discontinuity
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Fig. 21 - Areas Where Heavy Corrosion by Heat Effect
may be found (Hatched Areas)
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Fig. 22 — Progress of Corrosion in WBT adjacent to FOT

Fig. 23 ~ Suction Bell Mouth

435 Other Notices

Bottom end of Sounding Pipe

A sounding pipe has a pad plate at its bottom end for
pmtection of the tank boftom against the stikes by
the sounding scale’s lead. On inspections, the extent of
diminution of the protection plate Is to be examined.

Fig. 24 - Sounding Pipe Bottom End

Connection Trunk Between Topside and Blige

Hopper Spaces

Connection trunks provided between topside and bilge
hopper spaces are to be carefully waiched against
corrosion and waste of the steel works inside.
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Fig. 25 ~ Connection Trunk Entrance in Topside Tank
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Flg. 26 — Structural Continuity between Topside Tank
Structure and Engine Room Structure

On some bulk carriers, bilge hopper tanks and topside
tanks form one integral tank connected with trunk spaces.
The inside surface of a connection trunk is Hable to
corrosion.

Fore and Aft ends of the Cargo Space

Topside tanks and bilge hopper structures are located only
within the cargo space of a bulk camier. Structural conti-
nuities are well considered to be kept in good order between
the cargo space and the hull structures of the fore peak or
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of the engine room where nelther topside tanks nor bilge
hoppers are extended. Such consideration results as the
counter brackets provided on the other surface of the
collision or the engine room front bulkhead In fine with the
topside bottom or the bilge hopper plates.

However, crackings might be seen in steel works which
supports each other with the colision or the engine room
front bulkhead in between.
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