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1.1.1   CCS

1.1.2  CCS

CCS

1.1.3   CCS 1 2
9

1.1.4  

1.1.5  

1.1.6  

1.2.1  

(1)  ( )

(2)  

(3)  

(4)  



1.3.1  CCS

1.3.2   

1.3.3   

1.4.1  Towed Objects

1.4.2  Towing Equipment

1.4.3  Towing Gears

1.4.4   BP Bollard Pull

3 5m/s 0.5m/s

1.4.5   BL Breaking Load

1.4.6   Towline

1.4.7   (Spare Towline or Emergency Towline)

1.4.8  Bridle



1.4.9   Bridle Apex /
/ /

1.4.10   Short Pennant /

1.4.11   (Towing Point) /

1.4.12  Towage

1.4.13  (Commercial Towage) Not in Nature of Salvage
Non-Emergency Towing

1.4.14  Ocean Towing

1.4.15  (Environmental Conditions)

 

                    20m/s 
            5m 

                    0.5m/s   

1.4.16  Benign Area

                       15m/s
               2m

1.4.17   Tug Master

1.4.18  Towing Master

1.4.19   
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  /
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(10)   
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1.7.2  
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(4)  

(5)  

(6)  

(7)  

1.7.3   

1.7.4  

1.7.5   

1.8.1   

1.8.2  

CCS

1.8.3  



1.8.4  

1.8.5  

( )

1.8.6  

1.9.1   24h

1.9.2   24h

1.9.3   

(1)  

(2)  

(3)  

(4)  

(5)  48h 72h 72h

1.9.4  

1.9.5  
12h

1.9.6  
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2.1.1  CCS

2.1.2  CCS

2.1.3  

2.1.4  

2.2.1  CCS

2.2.2  CCS

2.2.3  

l



2.2.4  

1.3

2.2.5  

2.3.1  

2.3.2  

2.3.3   12

2.3.4  

2.3.5  

——
2.3.5

                       2.3.5
m m m

30 0.90 0.30
60 1.80 0.60
90 2.40 0.80
120 3.00 1.00
150 3.50 1.10
180 4.00 1.30
210 4.80 1.50

150m 0.75%



2.3.6   

2.3.7   

2.4.1  

2.4.2  

2.4.3   

2.4.4   

(1)  ——

  

  

(2)  

  (1)

  

  

2.4.5  

(1)  



(2)  

2.4.6  0.5m

1m

2.5.1  

2.5.2  

2.5.3  

2.5.4  

2.6.1  ,

2.6.2   

2.6.3   

2 /37W = ×Δ    kg

W kg
     ∆ t
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2.6.4   

2.7.1   

2.7.2  

2.7.3  

2.7.4  

2.8.1   

(1)  

(2)  200 m

2.8.2  1972

2.8.3  

2.8.4  1972 35



2.9.1  

2.10.1   

2.10.2  

2.10.3  
(VHF)

2.10.4   

(1)  1
4.5m

(2)   4 2 2

(3)   1

(4)   1

(5)   6 6 1

(6)   4
 

2.11.1  

2.11.2  



2.12.1  

2.13.1  

2.13.2  2 ( )

2.13.3  /
 

2.13.4  
 

2.14.1  

2.15.1   /



3.1.1  

3.1.2   2

3.1.3  

,

3.1.4  CCS /

3.1.5  

3.1.6  

3.1.7  ,

3.1.8  2

l

3.1.9  2 2 3 4 5 8 9 1l
13

3.2.1   



(1)   GM0 0.3m

(2)  35° 0.10m-rad

(3)  θ2 θj

1.4 A + B  1.4(B + C)( 3.2.1)

l

   ∑Δ
= AZCCVl sh9810

5.0 2ρ   m

ρ —— 1.22 kg/m3

  V —— m/s 36m/s(70kn)
30.9m/s (60kn) 25.8m/s(50kn) CCS

51.5m/s(100kn)
∆ —— t
Ch—— h(m)

3.2.1(1)
Cs—— 3.2.1(2)
A —— m2

Z —— 

                                 Ch 3.2.1.(1)
m Ch m Ch

0 15.3 1.00 137.0-152.5 1.60
15.3 30.5 1.10 152.5-167.5 1.63
30.5 46.0 1.20 167.5-183.0 1.67
46.0 61.0 1.30 183.0-198.0 1.70
61.0 76.0 1.37 198.0-213.5 1.72
76.0 91.5 1.43 213.5-228.5 1.75
91.5 106.5 1.48 228.5-244.0 1.77
106.5 122.0 1.52 244.0-256.0 1.79
122.0 137.0 1.56 256 1.80



Cs 3.2.1(2)
Cs Cs

0.4 1.25
0.5 1.2

1.0
1.3

1.4

1.1 1.5

3.2.2  0.3 m
0.4 m

3.2.3  4kn
10 kn

3.2.4   20 m s

3.3.1  

3.3.2   

3.3.3  

3.4.1   

3.4.2  

3.4.3  

3.4.4  



4.1.1   
5

4.1.2   

(1)   

(2)   

(3)   

(4)   

(5)   3

4.1.3  2

20%

4.1.4  100hp
1

1

4.1.5   

(1)   —— 6 kn

(2)   ( ) 5 kn

(3)   4 kn

4.1.6   2 2

4.1.7  



4.1.8  

10%

4.1.9   ( 4)

4.1.10  

4.1.11  STCW

4.2.1  

4.2.2  2

1  

4.3.1  

4.3.2  

4.3.3  

4.4.1   

4.4.2  STCW



4.4.3  

4.4.4   

4.4.5   



5.1.1  

5.1.2  

5.1.3  /

5.1.4  

5.2.1  

5.2.2  1.1

5.2.3  
2

5.2.4  

5.2.5  

10s

5.2.6  



5.2.7  

5.2.8   

5.2.9  98kN

15

5.2.10  50 m

5.2.11   

5.2.12   

5.3.1   

(1)  BP
5.3.8 24h

1.37
1.25

(2)  72

3 1
2 1 2

( ) 1

(3)   

(4)  

1.5

(5)  



BP < 392kN = 2.0 × BP   (kN)

BP   392kN = 1.0 × BP + 392   (kN)

5.3.2  

5.3.3  /

5.3.4  / /

5.3.5  72

10 30m
5.3.3

(1)   491kN 2

(2)   981kN 1.5

(3)   491 981kN

5.3.6  

5.3.7  

3m

5.3.8  5.3.8

1

5.3.9     

5.3.10  



(1)  
1.3

(2)   

                               5.3.8
 72 24 ~ 72(1)  24(1)

(2)

1 1 1
1 1 1

(3) 1 1 —

MBL
BP 883kN 2.0×BP 2.0×BP 2.0×BP

MBL
BP 392 883kN (3.8-BP/491)×BP 2.0×BP 2.0×BP

MBL
BP 392kN 3.0×BP 2.0×BP 2.0×BP

m BP/MBL×1800 BP/MBL×1200 BP/MBL×1200

m 650 500 500
(4) 2 2 2

(4) 1 1 1

/ (4) 1 1 1
(4) 7×2 7 7

(1)   72

(2)   

(3)   24 1

200 m

(4)   /

5.3.11  

5.3.12   

5.3.13  /

/ / 3
196kN



5.3.13

5.3.14  

5.3.15  

294kN

5.3.16  

50 m

5.3.16





    
1   

1.1  CCS

1.2   2

1.3  

1.4   3

1.5  ( )

1.6  4

2   

2.1   

    Fy

Fy = MAy + Fq + Fw          kN

M —— t
Ay —— m/s2

Fq —— kN
1.0  kN m2  ( )
0.85 kN m2  ( )
0.70 kN m2  ( )

Fw —— (kN) 2.0 m



1.0   kN m2    ( )
0.70  kN m2    ( )
0.50  kN m2   ( ).

Ay —— 

20
0

2cos ( ) sin
180yA r g

Tϕ
ϕ

ϕ π πβ ϕ= ⋅ ⋅ + ⋅ m/s2

 rφ —— m 2.1 ;
β —— , 2.1 ;

φ0 —— (°) 15°
Tφ —— s

GMBT /1.1=
ϕ

GM m B m GM

207.1 += BT
ϕ

 10s

   g —— 9.81 m s2

0

2.2   
Fx

Fx = MAx + Fq + Fw      kN
Ax —— m s2

M —— t
Fq Fw —— 2.1 Ax

20
0

2cos ( ) sin
180xA r g

Tψ
ψ

ψ π πβ ψ= ⋅ ⋅ + ⋅ m/s2



rψ —— m 2.2
β —— , 2.2 ;

ψ0—— (°) 5°
Tψ—— s 10s
g —— 2.1

0

2.3   

Fz

Fz = M(g ± a)     kN

M g —— 2.1
  a —— m s2 a = 3.75e-0.003L 3 m/s2 L m

 Fz(+) = M(g + a)

         Fz(-) = M(g  a)

3   

3.1  

3.1
LOA

m

B(1)

m
L/B(1)

s

1  140 30 n/a  0.9 10 20° 10° 0.2g

2 76 23 n/a 10 20° 12.5° 0.2g

3
76 23 2.5

0.9
10

30°
15° 0.2g

4 0.9 25°

5
76 23 <2.5

<0.9
10

30° 30°
0.2g

6 0.9 25° 25°



LOA

m

B(1)

m
L/B(1)

s

24
3.2.4

L/B<1.4

7 2.5 10 10° 5° 0.1g

8 2.5
1.4 10 10° 10° 0.1g

3.2.5
L/B<1.4

9 2.5 10 5° 2.5° 0.1g

10 2.5
1.4 10 5° 5° 0.1g

3.2.6
L/B<1.4 11 1.4 0.1g 0.0

12 n/a 23 1.4 n/a 10 20° 20° 0.0

24 13 n/a 23 1.4 n/a 10 10° 10° 0.0

14 n/a 23 1.4 n/a 13 16° 16° 0.0

24h 15 n/a 23 1.4 n/a 13 8° 8° 0.0

1 B —— 
L —— 
n/a —— 
g 9.81m/s2

0.9 > 0.9

3.2   3.1

3.2.1   

3.2.2  

3.2.3   

+
+

3.2.4  7 8 5 48h
24h

3.2.5  9 10



3.2.6   11

0.1g

4   

4.1   

( ) ( sin cos sin )y z iF F CSμ μ α α β− + ⋅ + ⋅∑

Fy —— kN 2.1
Fz(-) —— kN 2.3
μ —— 

μ = 0.3
μ = 0.1 μ = 0

CSi —— i kN
4.1

α —— i (°) 4.1
β —— i (°) 4.1

                            K                                       4.1
K
3
4.5
2
5
3

(1) 1.5
2.6
1.5
2.6
2.2
2.6

1



4.2   

( )y z i iF a b F CS d⋅ ⋅ − + ⋅∑

Fy Fz(-) CSi —— 4.1
  a b di —— Fy Fz(-) i CSi

m 4.2

CSi

F

b

CS
i

CSi

di

di
a

d i

4.3   

( ) ( sin cos sin )x z iF F CSμ μ α α β− + ⋅ + ⋅∑

Fx —— kN 2.2
  μ Fz(-) CSi α β —— 4.1



1.   RT

1.15 ( )T f B ft BtR R R R R⎡ ⎤= + + +⎣ ⎦ kN

 Rf  —— kN
RB —— kN
Rft —— kN
RBt——  kN

(1)   

383.1
1 1067.1 −×= VARf      kN 

V
B VAR 15.074.1

20147 += δ      kN 
  A1 —— m2

V —— m/s
δ —— 

A2 —— m2

A1

1 (1.7 )A L d Bd= +   m2

1 0.92 ( 1.81 )A L B d= +   m2

1 ( 2 )A L B d= +        m2

L, B, d —— m
   δ —— 

(2)  Rft RBt 1

2.  

0.7( )f B aR R R R= + +∑      kN

Rf RB —— (1)
   Ra —— 

32 105.0 −∑= isa ACVR ρ  kN



ρ —— kg/m3 1.22 kg/m3

   V —— m/s 20.6m/s
   Ai —— m2

   Cs —— Ai 3 3.2.1(2)



1    

2  BP
   

3  
30min
   
4    

5  
 

  
6  300m

2  

7   100m 20m

20m
   

8   50%  

9   2%  

10  2 3 10min
10min    

11   5m/s  

12   0.5m/s  

13  
±2%    

14   (
)    



15    

16   10min    

17  
   

18  VHF
      



                                                                       /              
  ( )   (M/T)                 /          /         
  M/T                              /          /            
  L M                                               
  L M                                             
                                                          /                                
  / M                                         /                               

12:00~00:00

/ M/T m (m)

/ /
/ / /

/



1   

1.1  ——2 1.1

1.2  ——2
1.2

1.3   ——2
1.3



1.4  ——2 2
1.4

2   

2.1   

(1)   

(2)   

(3)   

2.2   
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2.4  

2.5   

2.6  

2.7  

2.8  

2.9   

3   

3.1   

(1)   

(2)   

(3)   

(4)   

4   

4.1   

(1)   

(2)   



5   

5.1   

6   

6.1  

6.2   

6.3   

6.4   3
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