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 DESCRIPTION 

 

SHIP-TYPE STRUCTURE AND METHOD FOR DESIGNING SHIP-TYPE 

STRUCTURE 

 

 

Technical Field 

[0001] 

 The present invention relates to a ship-type struc ture 

and a method for designing a ship-type structure ha ving a tank 

constitution shared between a tanker and a floating  offshore 

storage structure. 

 

Background Art 

[0002] 

 Recently, a floating ocean petroleum/gas productio n, 

storage and offloading system called FPSO and a flo ating ocean 

petroleum/gas storage offloading system called FSO are used for 

development and use of submarine energy resources. 

[0003] 

 This FPSO is a facility for producing petroleum/ga s on 

the ocean, storing a product in a tank in the facil ity and 

directly offloading it on a tanker, and the FSO is a facility 

not having a facility of producing petroleum/gas bu t dedicated 

for storage and offloading on the ocean and a facil ity for 

receiving a crude oil produced in a fixed producing  facility, 

a floating producing facility not having a storage facility such 
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as a TLP (tension leg platform) or an onshore produ cing facility 

or the like and storing it in a tank in the facilit y and 

offloading it to a transport tanker.  Here, they ar e 

collectively referred to as a floating offshore sto rage 

structure. 

[0004] 

 As illustrated in Figs. 7 and 8, the floating offs hore 

storage structure for storing petroleum, a liquefie d natural 

gas and the like on the ocean has a structure for s torage 

extremely similar to a hull structure of a tanker f or 

transporting petroleum or petroleum products as ill ustrated in 

Figs. 9 and 10 in an aspect that a liquid cargo is stored in 

a structure floating on the ocean. 

[0005] 

 The “floating offshore storage structure” here mea ns a 

structure floating on the ocean not having a propel ling device 

for self-navigation, such as a tanker is provided, but having 

a cargo tank for storing a liquid cargo such as pet roleum, a 

liquefied natural gas and the like as FPSO and FSO.  

[0006] 

 Then, as illustrated in Fig. 7, in a floating offs hore 

storage structure 1X, in addition to a superstructu re 30 for 

an accommodation section, an associated gas combust ing device 

31, a producing facility (process, topside) 32 such  as an oil 

treatment facility, a gas treatment facility, a wat er treatment 

facility, a power generation facility, a crane 33, a mooring 

facility (turret) 34 to which a mooring rope connec ted to an 
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anchor on a tip end side and a riser pipe (flow lin e) are 

connected, a heliport (not shown) and the like are provided, 

while as illustrated in Fig. 9, a tanker 1Y is prov ided with 

an engine room 20 on a rear part of a hull 10 and a  superstructure 

30 having a bridge and an accommodation space and i s also 

provided with a propeller 41, a rudder 42 and the l ike for 

navigation. 

[0007] 

 On the other hand, as illustrated in Figs. 8 and 1 0, if 

the floating offshore storage structure 1X and the tanker 1Y 

are large-sized, both are constituted by including a center 

cargo tank 11, a wing cargo tank 12, a ship-side-an d-bottom 

compartment 13 used for a ballast tank or a void sp ace, and a 

slop tank 14, in the hull 10.  In a small-sized tan ker, its 

structure does not have the center cargo tank 11 in  many cases. 

[0008] 

 In building of these tankers and floating offshore  

storage structures, each is made by a custom-made 

built-to-order manufacturing method, in which a nav igation 

function and a loading function are given importanc e for the 

tankers, while a production function, a storage fun ction, and 

the loading function are given importance for the f loating 

offshore storage structures, and the tankers or flo ating 

offshore storage structures each having a structure  with 

individually optimized a deadweight, a voyage speed , a 

propelling performance, a stability performance, se aworthy 

performance and the like are provided in accordance  with the 
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respective applications. 

[0009] 

 In building of the floating offshore storage struc ture 

moored on the ocean and not intended for navigation , ship 

classification (NK, ABS and the like) rules differe nt from that 

for the navigating tankers are applied to hull stru ctures, and 

a rule for a floating offshore storage structure is  applied 

instead of the rule for a tanker applied to a tanke r. 

[0010] 

 On the other hand, the tankers and floating offsho re 

storage structures are both manufactured by the bui lt-to-order 

manufacturing method, but commercial customs are di fferent, and 

the tanker has a period of two to several years fro m order receipt 

to delivery, while the period from the order receip t to the 

delivery of the floating offshore storage structure  is as 

extremely short as one to less than two years. 

[0011] 

 Since the delivery period of this floating offshor e 

storage structure is extremely short, in order to r educe a 

design period, there can be a measure of making the  structures 

of the tanker and the floating offshore storage str ucture common 

in advance so that a structural design for a tanker  can be used 

for the floating offshore storage structure or to t he contrary, 

the structural design for the floating offshore sto rage 

structure can be used for the tanker. 

[0012] 

 However, if the structural design for the floating  
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offshore storage structure not navigating on the oc ean is to 

be used for a tanker, since it is different from th e structure 

of the tanker with the most importance given to tra nsportation 

efficiency, there is a problem that it cannot be us ed as it is.  

Particularly, unlike the tankers, in the floating o ffshore 

storage structure or particularly in the floating o ffshore 

storage structure performing production, since a la rge-sized 

structure such as a refining facility (plant) and t he like is 

mounted on an upper deck, the center of gravity is raised and 

stability (performance to endure without turning ov er and to 

restore to an original attitude when the hull is in clined) 

deteriorates, and a drastic design change is requir ed for 

ensuring stability when the hull is damaged. 

[0013] 

 Regarding the problem of stability when the hull i s 

damaged, in the floating offshore storage structure  on the 

premise of not navigating on the ocean with no need  to consider 

the damage on the hull from a lower side, that is, on the 

ship-bottom section much but the damage on the ship -side section 

is given importance, while in the tanker on the pre mise of 

navigating on the ocean, due to a risk of stranding , the damage 

on the ship-bottom section is given importance in a ddition to 

the damage on the ship-side section. 

[0014] 

 Thus, if a second-hand tanker is to be converted i nto a 

floating offshore storage structure or particularly  an FPSO 

provided with a production facility, since a gigant ic 
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production structure is mounted on an upper deck, d rastic 

conversion is needed in some cases such as meeting an applied 

rule for the floating offshore storage structure by  increasing 

a compartment for a tank and the like. 

[0015] 

 On the other hand, if the structural design for a floating 

offshore storage structure not navigating on the oc ean and the 

structural design for a tanker are made different i n advance 

and designs and building methods are made different  from each 

other, two designs and building methods need to be prepared for 

a similar hull structure, whereby a large number of  processes 

and costs are required. 

[0016] 

 Examples of this compartment in a tanker include a  hull 

structure of an oil tanker as described in Japanese  Patent 

Laid-Open No. 7-2165 and a hull structure of oil an d fresh water 

tankers as described in Japanese Patent Laid-Open N o. 

2003-81177, for example.  Moreover, as described in  Japanese 

Patent Laid-Open No. 11-115875, for example, an oil  carrier in 

which a hull is made a double shell structure forme d of an outer 

shell member and an inner shell member in order to suppress an 

apparent rise of a position of the center of gravit y caused by 

an influence of a free water surface of ballast wat er and to 

ensure stability of the hull, a U-shaped ballast ta nk is defined 

and formed on an outer side of a cargo oil tank, an d the ballast 

tank portions juxtaposed in a longitudinal directio n are 

partitioned by a partition member extending in the longitudinal 
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direction alternately at a position on a port side and a position 

on a starboard side so that movement of the ballast  water in 

the divided ballast tanks located on a side opposit e to a 

inclining side is prevented by the partition member  when the 

hull is inclined, is proposed. 

 

Citation List 

Patent Literature 

[0017] 

 PTL 1: Japanese Patent Laid-Open No. 7-2165 

 PTL 2: Japanese Patent Laid-Open No. 2003-81177 

 PTL 3: Japanese Patent Laid-Open No. 11-115875 

 

Summary of Invention 

Technical Problem 

[0018] 

 In view of the aforementioned circumstances, the 

inventors had a finding that, in order to prepare a  ship-type 

structure having a structure shared between a tanke r and a 

floating offshore storage structure, compartmentati on of a tank 

for a cargo, a ballast tank, a void space and the l ike in a hull 

is important, and in order to satisfy the classific ation rules 

for both the tanker and the floating offshore stora ge structure 

and to enable sharing by the both at the same time,  it is 

important to arrange a bulkhead so that a capacity of a 

compartment in an expected damage range is minimize d by making 

the number of wing cargo tanks on one side larger t han the number 
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of center cargo tanks for segmentation more than th e prior-art 

tanker structure and by reducing the capacity per w ing cargo 

tank susceptible to damage caused by an accident su ch as a 

collision of a ship to this ship-type structure or the like. 

[0019] 

 The present invention has been made in view of thi s finding 

and has an object to provide a ship-type structure and a method 

for designing a ship-type structure which has a str ucture with 

a compartment arrangement that can be also used for  the floating 

offshore storage structure as it is while usability  and cost 

competitiveness as a tanker are maintained and whic h can reduce 

a designing cost or shorten a lead time and can pro vide a floating 

offshore storage structure inexpensively and quickl y, by 

planning the compartment arrangement particularly r esistant to 

ship-side damage without increasing the number of t anks which 

results in the cost increase, that is, an area of a  watertight 

bulkhead partitioning the tank as much as possible.  

Solution to Problem 

[0020] 

 A ship-type structure of the present invention in order 

to achieve the aforementioned object is a ship-type  structure 

having a tank constitution provided with center car go tanks and 

wing cargo tanks on both sides thereof symmetricall y to the 

transverse direction, ship-side-and-bottom compartm ents used 

as a ballast tank or a void space are provided outs ide the wing 

cargo tanks, and in the number of tanks or compartm ents 

excluding the slop tanks, the number of the wing ca rgo tanks 
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on one side is made larger than the number of cente r cargo tanks. 

[0021] 

 That is, the wing cargo tanks located inside the 

ship-side-and-bottom compartments are segmented and  made 

smaller so as to reduce a total volume of the tank to be damaged 

so that excessive inclining or sinking is not cause d in the 

ship-type structure but sufficient stability at dam age can be 

maintained even if the ship-type structure is damag ed in an 

accidental situation such as a collision of a ship or the like, 

and the center cargo tank which is hardly included in the damage 

range is made larger as much as possible so as to r educe the 

number and an area of a watertight bulkhead resulti ng in an 

increase of the number of processes or a cost. 

[0022] 

 The slop tank is a tank for temporarily storing an d leaving 

oil sewage having cleaned an inside of the cargo ta nk as it is 

and for separating oil and water and is a tank not used as a 

normal cargo tank. 

[0023] 

 According to this constitution, even if the 

ship-side-and-bottom compartments of the ship-type structure 

are damaged across two compartments due to a collis ion of a ship 

or the like, and an outer longitudinal bulkhead of the wing cargo 

tank or a transverse bulkhead for wing cargo tank p artitioning 

the wing cargo tank in the longitudinal direction i s damaged, 

since the number of the wing cargo tanks is increas ed and a 

capacity per wing cargo tank is reduced, stability of the 
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ship-type structure when the ship-side is damaged c an be 

increased, and outflow of the cargo in the wing car go tank can 

be reduced. 

[0024] 

 Moreover, since the number of center cargo tanks i s made 

smaller than the number of wing cargo tanks on one side and kept 

to the number similar to that of a prior-art tanker , the number 

of transverse bulkheads for center cargo tanks divi ding the 

center cargo tank in the longitudinal direction whi ch results 

in an increase of the number of manufacturing proce sses and hull 

weight, that is, the number and an area of the wate rtight 

bulkheads are not increased, whereby a cost increas e can be 

suppressed while usability as the tanker is maintai ned. 

[0025] 

 That is, by keeping the number of center cargo tan ks not 

in the damage range at damage on the hull as small as possible 

and by increasing the number of wing cargo tanks, t he increase 

of the transverse bulkheads which increases a cost can be 

suppressed, and compartment arrangement resistant t o the damage 

on the ship-side can be realized.  As a result, whe n used as 

a tanker, the compartment arrangement that can be a lso used as 

it is for the floating offshore storage structure s uch as FPSO 

and FSO can be realized while usability and cost co mpetitiveness 

as the tanker is maintained, a design cost or a lea d time can 

be reduced and moreover, when used as the floating offshore 

storage structure, a floating offshore storage stru cture can 

be supplied inexpensively and quickly. 
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[0026] 

 As a result, the ship-type structure satisfying re quests 

of both the tanker and the floating offshore storag e structure 

or the ship-type structure that can be design-chang ed or 

converted from the tanker to the floating offshore storage 

structure easily or that can be design-changed or c onverted from 

the floating offshore storage structure to the tank er easily 

can be easily provided.  That is, the ship-type str ucture having 

a tank constitution shared between the tanker and t he floating 

offshore storage structure can be provided. 

[0027] 

 In the aforementioned ship-type structure, a trans verse 

bulkhead for side compartment partitioning the 

ship-side-and-bottom compartments with respect to a  ship 

longitudinal direction is constituted to be provide d by being 

shifted by a preset distance with respect to the tr ansverse 

bulkhead for wing cargo tank partitioning the longi tudinal 

direction of the wing cargo tank. 

[0028] 

 According to this constitution, even if the 

ship-side-and-bottom compartments of the ship-type structure 

are damaged across two compartments due to a collis ion of a ship 

or the like, a possibility that the damage on the w ing cargo 

tank adjacent to them remains in one compartment in creases, and 

thus, stability at damage on the ship-side of the s hip-type 

structure can be increased, and outflow of the carg o in the wing 

cargo tank can be reduced. 
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[0029] 

 As this preset distance, assuming that a freeboard  length 

of the ship-type structure is L, if it is a length Ls or more 

of the smaller of “L (2/3) /3” or “14.5m” and also a half or less 

of the distance between the two transverse bulkhead s for wing 

cargo tank, it is preferable since the damage is mo re likely 

to remain in the one wing cargo tank.  That is beca use, if it 

is less than the aforementioned length Ls, when the  damage 

portion becomes long, the possibility the damage re aches the 

two wing cargo tanks becomes larger. 

[0030] 

 In the aforementioned ship-type structure, if the number 

of ship-side-and-bottom compartments on one side is  made larger 

than the number of center cargo tanks, by this cons titution, 

even if the ship-side-and-bottom compartments of th e ship-type 

structure are damaged across two compartments by a collision 

of a ship or the like, since the number of ship-sid e-and-bottom 

compartments is increased and the capacity per 

ship-side-and-bottom compartment is reduced, stabil ity at 

damage on the ship-side of the ship-type structure can be made 

larger. 

[0031] 

 In the aforementioned ship-type structure, by sett ing the 

number of ship-side-and-bottom compartments on one side not 

less than the number of the wing cargo tanks on one  side in the 

number of tanks or compartments excluding the slop tanks, by 

means of this constitution, even if the ship-side-a nd-bottom 
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compartments of the ship-type structure are damaged  across two 

compartments by a collision of a ship or the like, since the 

number of ship-side-and-bottom compartments is incr eased and 

the capacity per ship-side-and-bottom compartment i s reduced, 

stability at damage on the ship-side of the ship-ty pe structure 

can be made larger. 

[0032] 

 In the aforementioned ship-type structure, by sett ing the 

number of the wing cargo tanks on one side 1.5 time s or more 

and twice or less of the number of the center cargo  tanks in 

the number of tanks or compartments excluding the s lop tank, 

a structural difference from the prior-art tanker i s fewer, and 

most of the structural design of the prior-art tank er can be 

used, and design changes can be small. 

[0033] 

 In the aforementioned ship-type structure, a posit ion in 

the transverse direction of the longitudinal bulkhe ad between 

the center cargo tank and the wing cargo tank is se t, assuming 

a ship width at the position in the ship longitudin al direction 

is Bs, within a range from more than “20% Bs” insid e a side shell 

to “30% Bs” or less inside the side shell.  Accordi ng to this 

constitution, while stability at damage required as  the tanker 

is sufficiently ensured, in a floating offshore sto rage 

structure on which a gigantic plant is mounted on a n upper deck, 

a volume of the wing cargo tank susceptible to ship -side damage 

can be made smaller. 

[0034] 
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 If this position of the longitudinal bulkhead betw een the 

center cargo tank and the wing cargo tank is set to  a position 

of “20% Bs” or less, a possibility of damage on thi s longitudinal 

bulkhead is caused by an accidental situation such as a 

collision of a ship or the like, which is not prefe rable, or 

if larger than “30% Bs”, an effect to suppress redu ction of 

stability obtained by reducing the capacity of the wing cargo 

tank and an effect of enlarging the center cargo ta nk are reduced, 

which is not preferable. 

[0035] 

 In the prior-art technology, the position of the 

longitudinal bulkhead between the center cargo tank  and the wing 

cargo tank is at a position “distance Bt of the lon gitudinal 

bulkhead from the ship-side = (Bs – 2 × B1) / 3 + B1” = “(Bs 

+ B1) / 3” obtained by dividing a sum of the widths  of the center 

cargo tank and the wing cargo tank (Bs – 2 × B1) in a ship width 

Bs excluding a width B1 of the ship-side-and-bottom  compartment 

into substantially three equal parts with respect t o the 

transverse direction and is constituted such that t he 

capacities of the center cargo tank and the wing ca rgo tank are 

substantially equal.  With respect to this prior-ar t 

constitution, the aforementioned constitution of th e present 

invention can reduce an influence at damage by maki ng the 

capacity of the wing cargo tank smaller. 

[0036] 

 In the aforementioned ship-type structure, regardi ng the 

ship longitudinal direction, one of the ship-side-a nd-bottom 
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compartments adjacent to the transverse bulkhead fo r side 

compartment dividing the ship-side-and-bottom compa rtment is 

formed by a U-shaped compartment structure formed o f a U-shaped 

compartment covering a lower side portion of the ce nter cargo 

tank, and a lower side portion and an outer side po rtion of the 

wing cargo tank in communication, and the other sid e is formed 

by a J-shaped compartment structure formed of a pai r of two 

J-shaped compartments, each covering the lower side  portion of 

the center cargo tank, and the lower side portion a nd the outer 

side portion of the wing cargo tank in communicatio n and having 

a ship-bottom longitudinal bulkhead on the lower si de of the 

center tank, and regarding the ship longitudinal di rection, the 

ship-side-and-bottom compartments are constituted b y 

alternately arranging the U-shaped compartment stru cture and 

the J-shaped compartment structure. 

[0037] 

 In this U-shaped compartment structure, since the 

ship-side-and-bottom compartment on the port side a nd the 

ship-side-and-bottom compartment on the starboard s ide 

communicate with each other in a ship-bottom portio n, even if 

the ballast water in the ship-side-and-bottom compa rtment flows 

out due to damage on the one side, or even if seawa ter flows 

into the ship-side-and-bottom compartment, it reach es the both 

sides.  Thus, an influence of the outflow of the ba llast water 

or the inflow of the seawater on heeling of the hul l can be 

reduced. 

[0038] 



 

 

 16

 On the other hand, in the J-shaped compartment str ucture, 

since the ship-side-and-bottom compartment on the p ort side and 

the ship-side-and-bottom compartment on the starboa rd side are 

partitioned in the ship-bottom portion and shut off , even if 

the ballast water in the ship-side-and-bottom compa rtment flows 

out due to damage on the one side, or even if seawa ter flows 

into the ship-side-and-bottom compartment, it remai ns only on 

one side, and though heeling of the hull occurs due  to the outflow 

of the ballast water or the inflow of the seawater,  an outflow 

amount of the ballast water and an inflow amount of  the seawater 

remains only on the one side, and an influence on a  sinking amount 

of the hull can be reduced. 

[0039] 

 Thus, by arranging the U-shaped compartment struct ure and 

the J-shaped compartment structure alternately, the  influence 

of damage on the two compartments by a collision of  a ship or 

the like can be distributed with a good balance to an improvement 

effect of the influence on the sinking amount in th e damages 

compartment and stability and an influence on a hee ling amount, 

and comprehensive handling of the damage can be imp roved.  When 

damage is not applied, heeling can be adjusted by p ouring the 

ballast water only into one of the right and left J -shaped 

compartments, but if only the U-shaped compartments  are 

provided, this adjustment of heeling cannot be made . 

[0040] 

 In the aforementioned ship-type structure, in the 

ship-side-and-bottom compartment, a ship-bottom cen ter 
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compartment is provided on the lower side of the ce nter cargo 

tank and between the ship-bottom longitudinal bulkh eads and if 

the structure is used as the tanker, the ship-botto m center 

compartment is used as a compartment with the balla st water, 

while if it is used as the floating offshore storag e structure, 

the ship-bottom center compartment is used as a com partment 

without the ballast water. 

[0041] 

 According to this constitution, when the structure  is 

used as the floating offshore storage structure, by  providing 

the ship-bottom center compartment without the ball ast water, 

it can be kept almost in a maintenance-free state a s compared 

with the case with the ballast water, and maintenan ce can be 

extremely simplified.  Moreover, in the floating of fshore 

storage structure not on the premise of navigation,  there is 

no need to consider damage on the ship bottom unlik e the tanker 

on the premise of navigation, and this portion can be also made 

a cargo tank, and by having this ship-bottom center  compartment 

communicate with the center cargo tank in conversio n, the 

capacity of the cargo tank can be increased extreme ly easily. 

[0042] 

 The method for designing a ship-type structure of the 

present invention in order to achieve the aforement ioned 

objects is a method for designing a ship-type struc ture having 

a tank constitution, in which the center cargo tank  and the wing 

cargo tanks on the both sides thereof are provided symmetrically 

to the transverse direction, the ship-side-and-bott om 
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compartmentation of cargo tanks of a ship-type stru cture of a 

first embodiment of the present invention. 

 [Fig. 2] Fig. 2 is a plan view schematically illus trating 

compartmentation of cargo tanks of a ship-type stru cture of a 

second embodiment of the present invention. 

 [Fig. 3] Fig. 3 is a plan view schematically illus trating 

compartmentation of cargo tanks of a ship-type stru cture of a 

third embodiment of the present invention. 

 [Fig. 4] Fig. 4 is a cross sectional view schemati cally 

illustrating a U-shaped compartment structure of a ship-type 

structure of a fourth embodiment of the present inv ention. 

 [Fig. 5] Fig. 5 is a cross sectional view schemati cally 

illustrating a J-shaped compartment structure of a ship-type 

structure of the fourth embodiment of the present i nvention. 

 [Fig. 6] Fig. 6 is a cross sectional view schemati cally 

illustrating a three-compartment structure of a shi p-type 

structure of a fifth embodiment of the present inve ntion. 

 [Fig. 7] Fig. 7 is a side sectional view schematic ally 

illustrating a structure of a prior-art floating of fshore 

storage structure. 

 [Fig. 8] Fig. 8 is a plan view schematically illus trating 

compartmentation of cargo tanks of the prior-art fl oating 

offshore storage structure. 

 [Fig. 9] Fig. 9 is a side sectional view schematic ally 

illustrating a structure of a prior-art tanker. 

 [Fig. 10] Fig. 10 is a plan view schematically 

illustrating compartmentation of cargo tanks of the  prior-art 
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tanker. 

 

Description of Embodiments 

[0046] 

 A ship-type structure and a method for designing a  

ship-type structure of embodiments according to the  present 

invention will be described below by referring to t he attached 

drawings. 

[0047] 

 First, a ship-type structure of a first embodiment  

according to the present invention will be describe d by 

referring to Fig. 1.  A ship-type structure 1A of t he first 

embodiment according to the present invention is a ship-type 

structure having a tank constitution shared between  a tanker 

and a floating offshore storage structure.  The “fl oating 

offshore storage structure” here means a structure having a 

cargo tank for storing a liquid cargo such as petro leum, a 

liquefied gas or the like but not having a propelli ng device 

for self-navigation, such as a tanker is provided, and floating 

on the ocean such as FPSO and FSO. 

[0048] 

 As illustrated in Fig. 1, this ship-type structure  1A is 

constituted to be provided with center cargo tanks 11 

symmetrically to a transverse direction and wing ca rgo tanks 

12 on both sides thereof and to be provided with 

ship-side-and-bottom compartments 13 used as a ball ast tank or 

a void space on outer sides of the wing cargo tanks  12.  Then, 
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rows of the ship-side-and-bottom compartments 13, t he wing 

cargo tanks 12, the center cargo tanks 11, the wing  cargo tanks 

12, and the ship-side-and-bottom compartments 13 ju xtaposed 

transversely are arranged in a ship longitudinal di rection. 

[0049] 

 Moreover, a transverse bulkhead 14a for a slop tan k is 

provided and partitioned on a portion of a rear par t of the last 

wing cargo tank 12, and a slop tank 14 (indicated b y hatching) 

is provided.  This slop tank 14 is a tank for tempo rarily storing 

and leaving oil sewage having cleaned insides of th e cargo tanks 

11 and 12 as it is and for separating it to oil and  water. 

[0050] 

 In this slop tank 14, water separated from oil is sent 

to a wastewater treatment facility, while oil is re covered to 

an oil recovery tank, respectively, and in a tanker , the oil 

sewage collected in the slop tank 14 is separated a nd water on 

a lower layer is subjected to wastewater treatment for lowering 

oil concentration as necessary and discharged to an  outside of 

the ship, while a mixture of oil and water remainin g in the end 

after oil and water cannot be completely separated is stored 

and unloaded when calling at a port. 

[0051] 

 Moreover, in this ship-type structure 1A, in the n umber 

of tanks or compartments excluding the slop tanks 1 4, the number 

of the wing cargo tanks 12 on one side (six in the constitution 

in Fig. 1) Nw is constituted so as to be larger tha n the number 

of the center cargo tanks 11 (three in the constitu tion in Fig. 
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1) Nc.  That is, it is set to Nw > Nc. 

[0052] 

 More preferably, the number Ns of the 

ship-side-and-bottom compartments 13 on the one sid e is made 

larger than the number Nc of the center cargo tanks  11.  That 

is, it is set to Ns > Nc.  Alternatively, the numbe r Ns of the 

ship-side-and-bottom compartments 13 on the one sid e is set 

equal to or larger than the number Nw of the wing c argo tanks 

on the one side in the number of tanks or compartme nts excluding 

the slop tanks 14.  That is, it is set to Ns ≥ Nw.  By means 

of these constitution, even if the ship-side-and-bo ttom 

compartments 13 of the ship-type structure 1A are d amaged across 

two compartments by a collision of a ship or the li ke, since 

the number of ship-side-and-bottom compartments 13 is increased, 

and the capacity per ship-side-and-bottom compartme nt 13 is 

decreased, a stability when the ship-side is damage d in the 

ship-type structure 1A can be made larger. 

[0053] 

 As a result, a total volume of the ship-side-and-b ottom 

compartments 13 and tanks of the wing cargo tank 12  located 

therein subjected to damage on the ship-side is red uced by 

segmenting, and the center cargo tanks 11 hardly in cluded in 

the damage range is made as large as possible, wher eby the number 

and an area of the watertight bulkheads resulting i n the 

increase of the number of processes and costs are r educed. 

[0054] 

 Moreover, in the number of the tanks or the number  of the 
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compartments excluding the slop tanks 14, the numbe r Nw of the 

wing cargo tanks 12 on the one side is set 1.5 time s or more 

and twice or less (1.5 x Nc ≤ Nw ≤ 2 x Nc) of the number Nc of 

the center cargo tanks 11.  As a result, many of th e prior-art 

tanker structural designs can be used with fewer st ructural 

differences from the prior-art tankers, and design changes can 

be few. 

[0055] 

 Subsequently, a ship-type structure of a second 

embodiment according to the present invention will be described 

by referring to Fig. 2.  A ship-type structure 1B o f the second 

embodiment according to the present invention is di fferent from 

the ship-type structure 1A of the first embodiment in a point 

that a transverse bulkhead 13a for side compartment  

partitioning the ship-side-and-bottom compartment 1 3 is 

constituted to be provided by being shifted by pres et distances 

Lt1 and Lt2 with respect to the transverse bulkhead  12a for wing 

cargo tank partitioning the wing cargo tank 12 in t he 

longitudinal direction with respect to the ship lon gitudinal 

direction, but the other constitution are the same.  

[0056] 

 As the preset distances Lt1 and Lt2, assuming that  a 

freeboard length of the ship-type structure is L, b y setting 

it to the length Ls or more, which is the smaller o f “L (2/3) /3” 

or “14.5 m” and a half or less of the distance Lt b etween the 

two transverse bulkheads 12a for wing cargo tank, i t is 

preferable since a possibility that damage on the s hip-side 
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remains in one wing cargo tank 12 becomes high.  If  the preset 

distances Lt1 and Lt2 are less than this length Ls,  if the damage 

portion is long, possibility that the damage reache s two wing 

cargo tanks 12 becomes high. 

[0057] 

 According to this constitution, even if the 

ship-side-and-bottom compartments 13 of the ship-ty pe 

structure 1B are damaged across two compartments by  a collision 

of a ship or the like, it is likely that submergenc e remains 

in one compartment of the adjacent wing cargo tanks  12, whereby 

stability at damage on the ship-side of the ship-ty pe structure 

1B can be increased, and the outflow of the cargo i n the wing 

cargo tank 12 can be reduced. 

[0058] 

 Subsequently, a ship-type structure of a third emb odiment 

according to the present invention will be describe d by 

referring to Fig. 3.  A ship-type structure 1C of t he third 

embodiment according to the present invention is di fferent from 

the ship-type structure 1A of the first embodiment only in the 

following points and the other constitution are the  same. 

[0059] 

 That is, a position in a transverse direction of a  

longitudinal bulkhead 11t between the center cargo tank 11 and 

the wing cargo tank 12 is set, assuming that a ship  width at 

the position in its ship longitudinal direction is Bs, within 

a range from more than “20% Bs” inside a side shell  10a to “30% 

Bs” or less inside the side shell 10a.  According t o this 
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constitution, while stability at damage required as  the tanker 

is sufficiently ensured, in a floating offshore sto rage 

structure on which a gigantic plant is mounted on a n upper deck, 

a volume of the wing cargo tank 12 susceptible to s hip-side 

damage can be made smaller.  

[0060] 

 If the position of the longitudinal bulkhead betwe en the 

center cargo tank 11 and the wing cargo tank 12 is set to a 

position at “20% Bs” or less, possibility occurs th at this 

longitudinal bulkhead 11t is damaged by an accident  such as a 

collision of a ship or the like, which is not prefe rable, while 

if it is set to larger than “30% Bs”, the effect of  suppressing 

reduction of stability at damage and the effect of enlarging 

the center cargo tank 11 obtained by reducing the c apacity of 

the wing cargo tank 12 is made small, which are not  preferable. 

[0061] 

 By applying the constitution of the ship-type stru cture 

1C of the third embodiment to the ship-type structu re 1B of the 

second embodiment, too, the same effects can be obt ained. 

[0062] 

 Subsequently, a ship-type structure of a fourth 

embodiment according to the present invention will be described 

by referring to Figs. 1, 4, and 5.  A ship-type str ucture 1D 

of the fourth embodiment according to the present i nvention is 

different from the ship-type structure 1A of the fi rst 

embodiment only in the following points, and the ot her 

constitution are the same. 
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[0063] 

 That is, one of the ship-side-and-bottom compartme nts 13 

(front one, for example) adjacent to the transverse  bulkhead 

13a for side compartment partitioning the ship-side -and-bottom 

compartment 13 with respect to the ship longitudina l direction 

is constituted by a U-shaped compartment structure formed by 

a U-shaped compartment 13A covering a lower side po rtion of the 

center cargo tank 11, and a lower side portion and an outer side 

portion of the wing cargo tank 12 in communication.  

[0064] 

 Moreover, the other of the ship-side-and-bottom 

compartments 13 (rear one, for example) adjacent to  the 

transverse bulkhead 13a for side compartment is for med by a 

J-shaped compartment structure formed of a pair of two J-shaped 

compartments 13B each covering the lower side porti on of the 

center cargo tank 11, and the lower side portion an d the outer 

side portion of the wing cargo tank 12 in communica tion and 

having a ship-bottom longitudinal bulkhead 13t on t he lower side 

of the center tank 11. 

[0065] 

 As a result, regarding the ship longitudinal direc tion, 

the ship-side-and-bottom compartments 13 are consti tuted by 

arranging the U-shaped compartment structure and th e J-shaped 

compartment structure alternately. 

[0066] 

 In this U-shaped compartment structure, since the 

ship-side-and-bottom compartment 13 on the port sid e and the 
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ship-side-and-bottom compartment 13 on the starboar d side 

communicate with each other in a ship-bottom portio n, even if 

the ballast water in the ship-side-and-bottom compa rtment 13 

flows out due to damage on the one side, or even if  seawater 

flows into the ship-side-and-bottom compartment 13,  it reaches 

the both sides.  Thus, the influence of the outflow  of the 

ballast water or the inflow of the seawater on heel ing of the 

hull can be reduced. 

[0067] 

 On the other hand, in the J-shaped compartment str ucture, 

since the ship-side-and-bottom compartment 13 on th e port side 

and the ship-side-and-bottom compartment 13 on the starboard 

side are partitioned in the ship-bottom portion and  shut off, 

even if the ballast water in the ship-side-and-bott om 

compartment 13 flows out due to damage on the one s ide, or even 

if seawater flows into the ship-side-and-bottom com partment 13, 

it remains only on one side.  Thus, though heeling of the hull 

occurs due to the outflow of the ballast water or t he inflow 

of the seawater, the outflow amount of the ballast water and 

the inflow amount of the seawater remains only on t he one side, 

and the influence on a sinking amount of the hull c an be reduced. 

[0068] 

 Thus, by arranging the U-shaped compartment struct ure and 

the J-shaped compartment structure alternately, the  influence 

of damage on the two compartments by a collision of  a ship or 

the like can be distributed with a good balance to the 

improvement effect of the influence on the sinking amount in 
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the damaged compartment and stability and the influ ence on the 

heeling amount, and comprehensive handling of the d amage can 

be improved.  When damage is not applied, heeling c an be 

adjusted by pouring the ballast water only into one  of the right 

and left J-shaped compartments 13B, but if only the  U-shaped 

compartments 13A are provided, this adjustment of h eeling 

cannot be made. 

[0069] 

 If the constitution of the ship-type structure 1D of this 

fourth embodiment is applied to the ship-type struc ture 1B of 

the second embodiment and the ship-type structure 1 C of the 

third embodiment, too, the same effects can be obta ined. 

[0070] 

 Subsequently, a ship-type structure of a fifth emb odiment 

according to the present invention will be describe d by 

referring to Figs. 1 and 6.  A ship-type structure 1E of the 

fifth embodiment according to the present invention  is 

different from the ship-type structure 1A of the fi rst 

embodiment only in the following points, and the ot her 

constitution are the same. 

[0071] 

 That is, in the ship-side-and-bottom compartment 1 3, when 

a ship-bottom longitudinal bulkhead 13te partitioni ng the lower 

side of the center cargo tank 11 from the broadside  compartment 

13C is provided, and a ship-bottom center compartme nt 13D (cross 

hatched portion) is provided between the ship-botto m 

longitudinal bulkheads 13te of the both broadsides,  and when 
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the structure is used as a tanker, this ship-bottom  center 

compartment 13D is used as a compartment in which t he ballast 

water is filled, while when this is used as a float ing offshore 

storage structure, the compartment is used as a com partment in 

which the ballast water is not filled. 

[0072] 

 According to this constitution, when the structure  is 

used as the floating offshore storage structure, by  providing 

the ship-bottom center compartment 13D without the ballast 

water, it can be kept almost in a maintenance-free state as 

compared with the case with the ballast water, and maintenance 

can be extremely simplified.  Moreover, in the floa ting 

offshore storage structure not on the premise of na vigation, 

there is no need to consider damage on the ship bot tom unlike 

the tanker on the premise of navigation, and this p ortion can 

be also made a cargo tank, and by having this ship- bottom center 

compartment 13D communicate with the center cargo t ank 11 in 

conversion, the capacity of the cargo tank can be i ncreased 

extremely easily. 

[0073] 

 If the constitution of the ship-type structure 1E of this 

fifth embodiment is applied to the ship-type struct ure 1B of 

the second embodiment and the ship-type structure 1 C of the 

third embodiment, too, the same effects can be obta ined. 

[0074] 

 The method for designing a ship-type structure of the 

embodiments according to the present invention is a  method used 
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in designing of the ship-type structures 1A, 1B, 1C , 1D, and 

1E (hereinafter referred to as 1A to 1E) of the afo rementioned 

first to fifth embodiments and is a method in which , when a 

ship-type structure having a tank constitution shar ed between 

the tanker and the floating offshore storage struct ure is to 

be designed, the center cargo tanks 11 and the wing  cargo tanks 

12 on the both sides thereof are provided symmetric ally to the 

transverse direction, the ship-side-and-bottom comp artments 

13 used as the ballast tank or the void space are p rovided on 

the outer side of the wing cargo tanks 12, and in t he number 

of tanks or the compartments excluding the slop tan ks 14, the 

number Nw of the wing cargo tanks 12 on the one sid e is made 

larger than the number Nc of the center cargo tanks  11. 

[0075] 

 According to the ship-type structures 1A to 1E of the first 

to fifth embodiments according to the present inven tion with 

the aforementioned constitution and the method for designing 

a ship-type structure according to the present inve ntion, even 

if the ship-side-and-bottom compartments 13 of the ship-type 

structures 1A to 1E are damaged across two compartm ents and the 

longitudinal bulkhead 12t between the wing cargo ta nk 12 and 

the ship-side-and-bottom compartment 13 or the tran sverse 

bulkhead 12a for wing cargo tank for partitioning t he wing cargo 

tank 12 in the longitudinal direction is damaged, t he number 

of the wing cargo tanks 12 is increased, and the ca pacity per 

wing cargo tank 12 is decreased, and thus, stabilit y at damage 

on the ship-side of the ship-type structures 1A to 1E can be 
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made larger, and the outflow of the cargo in the wi ng cargo tank 

12 can be reduced. 

[0076] 

 Moreover, since the number Nc of the center cargo tanks 

11 is made smaller than the number Nw of the wing c argo tanks 

12 on the one side and kept to the number similar t o that of 

the prior-art tanker, the number of the transverse bulkheads 

11a for center cargo tank partitioning the center c argo tank 

11 in the longitudinal direction which results in t he increase 

of the number of manufacturing processes and the hu ll weight, 

that is, the number and the area of the watertight bulkheads 

are not increased, whereby a cost increase can be s uppressed 

while usability as a tanker is maintained. 

[0077] 

 That is, by making the number Nc of the center car go tanks 

11 not within the damage range at damage on the shi p-side as 

small as possible and by increasing the number of t he wing cargo 

tanks 12 (2 x Nw), an increase of the transverse bu lkheads which 

results in the cost increase can be suppressed, and  the 

compartment arrangement resistant to damage on the ship-side 

can be obtained.  As a result, when used as a tanke r, the 

compartment arrangement that can be also used as it  is for the 

floating offshore storage structure such as FPSO an d FSO can 

be realized while usability and cost competitivenes s as the 

tanker is maintained, a design cost or a lead time can be reduced, 

and moreover, when used as the floating offshore st orage 

structure, a floating offshore storage structure ca n be 
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supplied inexpensively and quickly. 

[0078] 

 As a result, the ship-type structures 1A to 1E sat isfying 

the both requests of the tanker and the floating of fshore 

storage structure, the ship-type structures 1A to 1 E that can 

be design-changed or converted easily from the tank er to the 

floating offshore storage structure, or the ship-ty pe 

structures 1A to 1E that can be design-changed or c onverted 

easily from the floating offshore storage structure  to the 

tanker can be easily provided. 

 

Industrial Applicability 

[0079] 

 According to the ship-type structure and the metho d for 

designing a ship-type structure of the present inve ntion, the 

compartment arrangement can be provided that can be  also used 

for the floating offshore storage structure as it i s while 

usability and cost competitiveness as the tanker ar e maintained 

and which can reduce a designing cost or shorten a lead time 

and can provide a floating offshore storage structu re 

inexpensively and quickly by planning the compartme nt 

arrangement particularly resistant to ship-side dam age without 

increasing the number of tanks which results in a c ost increase, 

that is, an area of a watertight bulkheads partitio ning the tank 

as much as possible, and thus, they can be applied to the 

ship-type structures and the methods for designing ship-type 

structures for many tankers and floating offshore s torage 
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structures. 

 

Reference Signs List 

[0080] 

1A, 1B, 1C, 1D, 1E ship-type structure 

10 hull 

10a side shell 

11 center cargo tank 

11a transverse bulkhead for center cargo tank 

11t longitudinal bulkhead between center cargo tank  and wing 

cargo tank 

12 wing cargo tank 

12a transverse bulkhead for wing cargo tank 

12t longitudinal bulkhead between wing cargo tank a nd 

ship-side-and-bottom compartment 

13 ship-side-and-bottom compartment 

13A U-shaped compartment 

13B J-shaped compartment 

13C broadside compartment 

13D ship-bottom center compartment 

13a transverse bulkhead for side compartment 

13t, 13te  ship-bottom longitudinal bulkhead 

14 slop tank 

14a transverse bulkhead for slop tank 

 












