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25 105

1.2 109 5.45

7 (V)

(Vs) 3/4

[17]  

 

3-2 (H,T) (Ns) 

i 1 2 3 4 5 6 7 8 9 10 11 
H(m) 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 14.5 15.5 
T(s) 8.5 9.5 9.5 10.5 10.5 11.5 12.5 12.5 13.5 13.5 13.5 
Ns 10 10 9 9 8 3 2 1 1 1 1 

 

i 12 13 14 15 16 17 18 19 20 21 Total 
H(m) 14.5 13.5 12.5 11.5 10.5 9.5 8.5 7.5 6.5 5.5  
T(s) 13.5 13.5 12.5 13.5 11.5 10.5 10.5 9.5 9.5 8.5  
Ns 1 1 1 2 3 8 9 9 10 10 109 
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3-3  S-N [4] 

Curve Sj K M 

(D) 
For butt welding 

53.4 MPa 1.519E12 3.0 
53.4 MPa 4.239E15 5.0 

(B) 
For base material 

100.2 MPa 1.013E15 4.0 
100.2 MPa 1.020E19 6.0 
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3-24  LF slam  
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 3-4  

Item Value and/or setting 

Young’s modulus 206GPa 
Poisson’s ratio 0.3 
Yield stress( Y) 460MPa 
Initial crack (a0) 5mm, 20mm, 80mm ; through crack 
Stress condition Uniform stress on infinite plate 
Plastic constant factor  1.21  (Plane strain condition) 
Material constant C=4.505e-11, m=2.692 (SI units) 
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3.4.2 

[15] [16] 25
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(Max.H) 7.5m

Max.H=11.5m

3-5  

 

3-5 25  

Rank of 
storm 

1 2 3 4 5 Total

Max.H (m) 15.5 14.5 13.5 12.5 11.5  
Nstorm 2 2 13 17 48 82 
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60 25 D 3-28
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65%
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3-6 25  

Rank of 
storm 

1 2 3 4 5 Total

Max.H (m) 15.5 14.5 13.5 12.5 11.5  

Nstorm 0.33 0.33 2.17 2.83 8.0 14 
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(Ns) N

3-7 3-16 LF

350,000 25 N=108 0.35%   

 

 

 
 

3-29  

 
3-7 (Ns) (N) 

 ID1 ID2 ID3 ID4 ID5 ID6 ID7 ID8 Average 

Ns 610 588 608 552 628 588 684 626 611 

N/105 3.55 3.44 3.54 3.23 3.65 3.44 3.53 3.64 3.50 
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alinear = Ca D (3-16) 

 

3-8 (D) ( a) Ca 
a0 (mm) Ca (mm) 

5 9.11E-02 
20 1.16E-02 
80 1.75E-03 

 

(3-16) D a 3-42 3-44

D a

D S-N

S-N  

3-42 3-44 3-39

3-41

(EDELAY) 25 a alinear

(3-17)  

 

1
(25years)

(25years)
a

aE linear
DELAY  (3-17) 

 
(3-17) EDELAY 3-45 a0

ID

a0=5mm 60%

10 55%

a0 20mm 100%

[6] 25mm

RAW LF



89 
 

 

 

 

 
 

3-38  [20] 

 
 
 

 
3-39 ID7, RAW, a0=5mm  

 

a) b)

0
0.5
1

1.5
2

2.5
3

3.5
4

4.5
5

0 5 10 15 20 25

pl
as
tic

zo
ne

(m
m
)

year

a0=5mm

Present

Previous



90 
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2 HINDCAST (Design Route) (age)

HINDCAST[3] A4-4 HINDCAST

3 GPV

6

2.5 70 70

WAVE
HEIGHT(m) <4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 >13 TOTAL

>14 0 0 0 0 0 0 0 0 0 0 0 0
13-14 0 0 0 0 0 0 0 0 0 0 0 0
12-13 0 0 0 0 0 0 0 0 0 0 0 0
11-12 0 0 0 0 0 0 0 5 0 0 0 5
10-11 0 0 0 0 0 0 9 5 5 0 0 19

9-10 0 0 0 3 3 9 19 9 5 0 0 48
8-9 0 0 0 16 29 41 28 24 19 5 0 162
7-8 0 0 15 41 78 72 70 43 24 5 0 348
6-7 0 2 43 110 141 153 136 76 34 14 0 709
5-6 0 23 121 280 367 348 261 144 53 19 0 1616
4-5 0 92 398 751 867 754 504 236 72 24 5 3703
3-4 27 333 1257 2038 2004 1444 770 292 80 24 0 8269
2-3 110 1301 3802 4818 3748 2092 862 261 60 14 0 17068
1-2 617 4329 8453 7445 4036 1548 444 100 14 0 0 26986
0-1 2311 6120 5810 2796 857 194 26 0 0 0 0 18114

TOTAL 3065 12200 19899 18298 12130 6655 3129 1195 366 105 5 77047
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10.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2
9.5 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 3
8.5 0 0 0 0 0 0 0 1 0 3 0 0 0 1 1 1 7
7.5 0 0 0 0 0 0 0 0 1 0 0 1 2 2 0 0 6
6.5 0 0 0 0 0 0 1 0 0 1 1 0 1 0 1 0 5
5.5 0 0 0 0 0 1 2 2 9 6 3 1 0 3 1 1 29
4.5 0 0 3 3 1 5 9 4 8 5 5 9 6 4 6 3 71
3.5 0 1 5 8 9 7 13 13 16 15 14 12 13 7 3 1 137
2.5 2 41 60 43 22 18 29 50 46 64 62 47 26 9 6 5 530
1.5 83 141 215 131 114 114 149 157 166 115 84 69 27 16 6 3 1590
0.5 953 643 426 479 567 522 342 198 119 45 31 10 6 4 2 3 4350

TOTAL1038 826 709 664 713 667 545 425 365 254 200 151 81 47 27 18 6730
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        Weibull 

parameter 

Wave height (m) 

shape scale Q*=10-

2 

Q*=10-4 

Full Scale Measurement 0.64 0.47 4.0 10.9 

HINDCAST(Design Route & age) 0.97 0.83 4.5 8.6 

GWS** (Design Route) 0.93 1.52 7.4 13.7 

GWS** (North Atlantic) 1.14 2.51 9.4 16.4 

* Probability of exceedance 

   ** Global wave statistics (Hogben, 1986) 
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