
Table 1 : Table of Hydrodynamic Coefficients for Heaving

Heaving OSM Present(NSM)

a 33
⌠
⌡ (w /g+ ρM 1 )dx

⌠
⌡ (w /g+ ρM 1 )dx+ U/ω

2
e [ρN 1 ]

b 33
⌠
⌡ρN 1dx- U [ρM 1 ]

⌠
⌡ ρN 1dx- U [ρM 1 ]

c 33
⌠
⌡ 2ρgywdx

⌠
⌡ 2ρgywdx

a 35 -⌠⌡ (w /g+ ρM 1 )Xdx
- ⌠⌡(w /g+ ρM 1 )Xdx- U/ω

2
e
⌠
⌡ρN 1dx

- U/ω2e [ρN 1X ] + (U /ω e )
2 [ρM 1 ]

b 35 -⌠⌡ρN 1Xdx+ U
⌠
⌡ρM 1dx+ U [ρM 1X ]

- ⌠⌡ρN 1Xdx+ U
⌠
⌡ρM 1dx+ U [ρM 1X ]

+ (U /ω e )
2 [ρN 1]

c 35 - ⌠⌡2ρgywXdx+ U
⌠
⌡ρN 1dx- U

2 [ρM 1 ] - ⌠⌡2ρgywXdx



    

F w 3 c

F w 3 s

OSM

ζ a
⌠
⌡2ρgywc 1c 2 ( )cosk *x

sink *x
dx

+ ωζ a
⌠
⌡ρN 1c 1c 2 ( )sink *x

- cosk *x
dx

+ ωω eζ a
⌠
⌡ρM 1c 1c 2 ( )- cosk *x

- sink *x
dx

+ ωUζ a [ρM 1c 1c 2 ( )- sink *x
cosk *x ]

NSM

ζ a
⌠
⌡2ρgywc 1c 2 ( )cosk *x

sink *x
dx

+ ω eζ a
⌠
⌡ρN 10c 1c 2 ( )sink *x

- cosk *x
dx

+ ωω eζ a
⌠
⌡ρM 10c 1c 2 ( )- cosk *x

- sink *x
dx

+ ωUζ a [ρM 10c 1c 2 ( )- sink *x
cosk *x ]

+ Uζ a [ρN 10c 1c 2 ( )- cosk *x
- sink *x ]

Present

ζ a
⌠
⌡
⌠
⌡C
ρg cos (k y sinχ )dy ( )cosk *x

sink *x
dx

+ ω20ζ a
⌠
⌡ρM 41 ( )cosk *x

sink *x
dx

+ ω20/ω eζ a
⌠
⌡ρN 41 ( )- sink *x

cosk *x
dx

+ ω0/ω eUζ a [ρN 41 ( )cosk *x
sink *x ]

+ ω0Uζ a [ρM 41 ( )sink *x
- cos *x ]

   여기서 NSM의 파강제력에 있어 M 10,N 10은 파주파수 ω 0의 유체력이다. 

   또, X= x- xG , X= x- xG (파랑하중의 경우 X= x- x 1 ), σ : 단면계수,

   k * = kcosχ , yw : x단면의 수선의 반폭

   c 1 = sin (k yw sinχ)/ (k yw sinχ ) ,     χ≠nπ

     = 1.0 ,     χ = nπ, n = 0, 1, 2,․․․

   c 2 = e
- kσd



Table 2 : Table of Hydrodynamic Coefficients for Pitching

Heaving OSM Present(NSM)

a 53 - ⌠⌡ (w /g+ ρM 1 )Xdx
- ⌠⌡ (w /g+ ρM 1 )Xdx+U/ω

2
e
⌠
⌡ρN 1dx

- U/ω2e [ρN 1X ]

b 53 - ⌠⌡ρN 1Xdx- U
⌠
⌡ρM 1dx+ U [ρM 1X ] -

⌠
⌡ρN 1Xdx- U

⌠
⌡ρM 1dx+ U [ρM 1X ]

c 53 - ⌠⌡ 2ρgywXdx - ⌠⌡ 2ρgywXdx

a 55
⌠
⌡ (w /g+ ρM 1 )XXdx

⌠
⌡ (w /g+ ρM 1 )XXdx+U/ω

2
e
⌠
⌡ρN 1 (X-X )dx

+ (U /ω e )
2⌠
⌡ρM 1dx+ U/ω

2
e [ρN 1XX ]

- (U /ω e )
2 [ρM 1X ]

b 55

⌠
⌡ρN 1XXdx- U

⌠
⌡ρM 1 (X-X )dx

-U [ρM 1XX ]

⌠
⌡ρN 1XXdx-U

⌠
⌡ρM 1 (X-X )dx

+ U
2/ω2e

⌠
⌡ρN 1dx- U [ρM 1XX ]

- U 2/ω2e [ρN 1X ]

c 55

⌠
⌡2ρgywX Xdx- U

⌠
⌡ρN 1Xdx

- U 2⌠
⌡ρM 1dx+ U

2 [ρM 1X ]

⌠
⌡2ρgywX Xdx



    

M w 5 c

M w 5 s

OSM

ζ a
⌠
⌡2ρgywc 1c 2X ( )- cosk *x

- sink *x
dx

+ ωζ a
⌠
⌡ρN 1c 1c 2X ( )- sink *x

cosk *x
dx

+ ωω eζ a
⌠
⌡ρM 1c 1c 2X ( )cosk *x

sink *x
dx

+ ωUζ a [ρM 1c 1c 2 ( )sink *x
- cosk *x ]

+ ωUζ a
⌠
⌡ρM 1c 1c 2 ( )- sink *x

cosk *x
dx

NSM

ζ a
⌠
⌡2ρgywc 1c 2X ( )- cosk *x

- sink *x
dx

+ ω eζ a
⌠
⌡ρN 10c 1c 2X ( )- sink *x

cosk *x
dx

+ ωω eζ a
⌠
⌡ρM 10c 1c 2X ( )cosk *x

sink *x
dx

+ ωUζ a [ρM 10c 1c 2 ( )sink *x
- cosk *x ]

+ ωUζ a
⌠
⌡ρM 10c 1c 2 ( )- sink *x

cosk *x
dx

+ Uζ a [ρN 10c 1c 2X ( )cosk *x
sink *x ]

+ Uζ a
⌠
⌡ρN 10c 1c 2 ( )- cosk *x

- sink *x
dx

Present

ζ a
⌠
⌡
⌠
⌡ρg cos (k y sinχ )dy X ( )- cosk *x

- sink *x
dx

+ω20ζ a
⌠
⌡ρM 41X ( )- cosk *x

- sink *x
dx

+ ω0/ω eUζ a
⌠
⌡ρN 41 ( )cosk *x

sink
*x

dx

+ ω
2
0/ω eζ a

⌠
⌡ρN 41X ( )sink *x

- cosk *x
dx

+ω0Uζ a
⌠
⌡ρM 41 ( )sink *x

- cos *x
dx

+ ω0/ω eUζ a [ρN 41X ( )- cosk
*
x

- sink *x ]

+ ω0Uζ a [ρM 41X ( )- sink *x
cos *x ]



Table 3. Table of hydrodynamic Coefficients for Swaying

SWAY OSM Present(NSM)

a 22
⌠
⌡ (w /g+ ρM 2 )dx

⌠
⌡ (w /g+ ρM 2 )dx+ U/ω

2
e [ρN 2 ]

b 22
⌠
⌡ρN 2dx- U [ρM 2 ]

⌠
⌡ρN 2dx- U [ρM 2 ]

c 22 0 0

a 24
⌠
⌡ρM 2l η'dx

⌠
⌡ρM 2l η'dx+ U/ω

2
eρN 2lw'

b 24
⌠
⌡ρN 2lw'dx-U [ρM 2l η']

⌠
⌡ρN 2lw'dx-U [ρM 2l η']

c 24 0 0

a 26
⌠
⌡ (w /g+ ρM 2 )Xdx

⌠
⌡(w /g+ ρM 2 )Xdx+ U/ω

2
e
⌠
⌡ρN 2dx- U

2/ω2e [ρM 2 ]

b 26
⌠
⌡ρN 2Xdx- U

⌠
⌡ρM 2dx- U [ρM 2X ]

⌠
⌡ρN 2Xdx- U

⌠
⌡ρM 2dx- U [ρM 2X ]

c 26 - U⌠⌡ρN 2dx+ U
2 [ρM 2 ] 0- U 2/ω2e [ρN 2 ]



    

F w 2 c

F w 2 s

OSM

ζ a
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz ( )sink *x

- cosk *x
dx

   +ωζ a⌠⌡ρN 2c 3 ( )cosk *x
sink *x

dx

   + ωω eζ a⌠⌡ρM 2c 3 ( )sink *x
- cosk *x

dx

   +ωUζ a [ρM 2c 3 ( )- cosk *x
- sink *x ]

NSM

ζ a
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz ( )sink *x

- cosk *x
dx

   +ωζ a⌠⌡ρN 2c 3 ( )cosk *x
sink *x

dx

   + ωω eζ a⌠⌡ρM 2c 3 ( )sink *x
- cosk *x

dx

   +ωUζ a [ρM 2c 3 ( )- cosk *x
- sink *x ]

   +ω/ω eUζ a [ρN 2c 3 ( )sink *x
- cosk *x ]

Present

ζ a
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz ( )sink *x

- cosk *x
dx

   +ω20ζ a⌠⌡ρM 42 ( )cosk *x
sink *x

dx

   +ω20/ω eζ a⌠⌡ρN 42 ( )- sink *x
cosk *x

dx

   + ω0/ω eUζ a [ρN 42 ( )cosk *x
sink *x ]

   +ω0Uζ a [ρM 42 ( )sink *x
- cos *x ]

    여기에서 c 3= sinχ⋅e
- kd/2



Table 4. : Table of hydrodynamic Coefficients for Yawing

YAW OSM Present(NSM)

a 62
⌠
⌡ρ (w /g+ ρM 2 )Xdx

⌠
⌡ρ (w /g+ ρM 2X )dx- U/ω

2
e
⌠
⌡ρN 2dx

b 62
⌠
⌡ρN 2Xdx+ U

⌠
⌡ρM 2dx- U [ρM 2X ] + U/ω2e [ρN 2X ]

⌠
⌡ρN 2Xdx+ U

⌠
⌡ρM 2dx- U [ρM 2X ]

c 62 0 0

a 64
⌠
⌡ρM 2l η'Xdx

⌠
⌡ρM 2l ηX'dx- U/ω

2
e
⌠
⌡ρN 2lw'dx+ω

2
e [ρN 2Xlw' ]

b 64 U⌠⌡ρN 2l η'dx- U [ρM 2l η'X ] +
⌠
⌡ρN 2lw' Xdx U

⌠
⌡ρM 2l η'dx- UρM 2l η'X+

⌠
⌡ρN 2lw'Xdx

c 64 0 0

a 66 ⌠
⌡ (w /g+ ρM 2XX )dx

⌠
⌡(w /g+ ρM 2 )XXdx+ U/ω

2
e
⌠
⌡ρN 2 (X-X )dx

+ (U /ω e )
2⌠
⌡ρM 2dx- U/ω

2
e [ρN 2XX ]

b 66

⌠
⌡ρN 2XXdx-U

⌠
⌡ρM 2 (X-X )dx

⌠
⌡ρN 2XXdx-U

⌠
⌡ρM 2 (X-X )dx

+ (U /ω e )
2⌠
⌡ρN 2dx- U [ρM 2XX ] - (U /ω e )

2 [ρN 2X ]

c 66 - U⌠⌡ρN 2Xdx- U
2⌠
⌡ρM 2dx+ U

2 [ρM 2X ] 0



    

F w 2 c

F w 2 s

OSM

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz X ( )sink *x

- cosk *x
dx

+ωζ a
⌠
⌡ρN 2c 3X ( )cosk *x

sink *x
dx

+ωω eζ a
⌠
⌡ρM 2c 3X ( )sink *x

- cosk *x
dx

+ωUζ a
⌠
⌡ρM 2c 3 ( )cosk *x

sink *x
dx

+ω/ω eUζ a
⌠
⌡ρN 2c 3 ( )- sink *x

cosk *x
dx

NSM

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz X ( )sink *x

- cosk *x
dx

+ωζ a
⌠
⌡ρN 2c 3X ( )cosk *x

sink *x
dx

+ωω eζ a
⌠
⌡ρM 2c 3X ( )sink *x

- cosk *x
dx

+ωUζ a
⌠
⌡ρM 2c 3 ( )cosk *x

sink *x
dx

+ω/ω eUζ a
⌠
⌡ρN 2c 3 ( )- sink *x

cosk *x
dx

+ωUζ a [ρM 2c 3X ( )- cosk *x
- sink *x ]

+ ω/ω eUζ a [ρN 2c 3X ( )sink *x
- cosk *x ]

Present

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )dz X ( )sink *x

- cosk *x
dx

+ω20ζ a
⌠
⌡ρM 42X ( )cosk *x

sink *x
dx

+ω0/ω eUζ a
⌠
⌡ρN 42 ( )- cosk *x

- sink
*x

dx

+ω
2
0/ω eζ a

⌠
⌡ρN 42X ( )- sink *x

cosk *x
dx

+ω0Uζ a
⌠
⌡ρM 42 ( )- sink *x

cos *x
dx

+ω0/ω eUζ a [ρN 42X ( )cosk
*
x

sink *x ]

+ ω0Uζ a [ρM 42X ( )sink *x
- cos *x ]



Table 5. : Table of hydrodynamic Coefficients for Rolling

ROLL OSM Present(NSM)

a 42
⌠
⌡ρM 2l η'dx

⌠
⌡ρM 2l η'dx+ U/ω

2
e [ρN 2lw']

b 42
⌠
⌡ρN 2l w'dx-U [ρM 2l η']

⌠
⌡ρN 2l w'dx-U [ρM 2l η']

c 42 0 0

a 44
⌠
⌡( i xx + ρM 3 )dx+ U/ω

2
e [ρN 3 ]

⌠
⌡( i xx + ρM 3 )dx+ U/ω

2
e [ρN 3 ]

b 44
⌠
⌡ρN 3dx- U [ρM 3 ]

⌠
⌡ρN 3dx- U [ρM 3 ]

c 44
⌠
⌡w․gmdx= W GM

⌠
⌡w․gmdx= W GM

a 46
⌠
⌡ρM 2l η'Xdx

⌠
⌡ρM 2l η'Xdx+ U/ω

2
e
⌠
⌡ρN 2lw'dx- U

2/ω2e [ρM 2l η']

+ U /ω2e [ρN 2l w'X ]

b 46
⌠
⌡ρN 2lw'Xdx-U

⌠
⌡ρM 2lw'dx- U [ρM 2l η'X ]

⌠
⌡ρN 2lw'Xdx-U

⌠
⌡ρM 2lw'dx- U [ρM 2l η'X ]

- U 2/ω2e [ρN 2lw']

c 46 - U⌠⌡ρN 2lw'dx+ U
2 [ρM 2l η'] 0



    

F w 4 c

F w 4 s

OSM

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )․{ydy- (z - zG )dz } ( )- sink *x

cosk *x
dx

+ωζ a
⌠
⌡ρN 2l w'c 3 ( )cosk *x

sink *x
dx

+ωω eζ a
⌠
⌡ρM 2l η'c 3 ( )sink *x

- cosk *x
dx

+ωUζ a [ρM 2l η'c 3 ( )- cosk *x
- sink *x ]

NSM

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )․{ydy- (z - zG )dz } ( )- sink *x

cosk *x
dx

+ωζ a
⌠
⌡ρN 2l w'c 3 ( )cosk *x

sink *x
dx

+ωω eζ a
⌠
⌡ρM 2l η'c 3 ( )sink *x

- cosk *x
dx

+ωUζ a [ρM 2l η'c 3 ( )- cosk *x
- sink *x ]

+ ω/ω eUζ aρN 2c 3 ( )sink *x
- cosk *x

Present

ζa
⌠
⌡
⌠
⌡C
ρge - kz sin (k y sinχ )․{ydy- (z - zG )dz } ( )- sink *x

cosk *x
dx

+ω
2
0ζ a
⌠
⌡ρM 43 ( )cosk *x

sink *x
dx

+ω
2
0/ω eζ a

⌠
⌡ρN 43 ( )- sink *x

cosk *x
dx

+ ω0/ω eUζ a [ρN 43 ( )cosk *x
sink *x ]

+ ω0Uζ a [ρM 43 ( )sink *x
- cos *x ]


