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Nfe(n*ASh)2=B

7= 0.746 for butt weld

1.0 for fillet weld (non-load carrying type)

= 1.587 for fillet weld (load carrying type)

= (0.806 for specially controlled fillet weld (non load carrying type)

Fig.1 S-N diagram proposed by PrimeShip-FD?¥’

102, upper dk long' at T. Bhd |
207. inner hull lonp'l at T & swash Bhd | S — —

[ ¥khows most essential members/location

Fig.2 Most essential members/location of DH VLCC
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Fatigue Failure for VLCC

(Cargo are)

Damage Frequency
S:;;*_C(*;;_ff;le:::gbﬁs Nos per_nk-year x 10% Remarks
: E: COT | BWT

[Plating: Swash Bhd. excluded; refer 2.3.2 ]
Shell piate 1 0 due to poor welding
Deck plate 0 0
Longitudinal Bulkheads 3(3) 27(14) |members at boundary of COT/WBT included in BWT
Transverse Bulkheads 23(15) 0 ditto :
[ Girders( Side Trans,Bottom Trans.etc ): including Horizontal Girder of horizontal main system. refer 2.3.3 ]
Face plates(a) I 0 due to poor welding
Bracket toes of main girder(b) 0 0
Strut(c) 16(7) 0 upper strut
[ Girders of Transverse Bulkheads: refer 2.3.3 ]
Face plates(d) -10(0) 0
Bracket toes of.main girder(e) 45 49
[ Frames, etc.: refer 2.3.3 ]
Bottom Longitudinals(f) 18(6) 0 |atstructural discontinuity
Deck Longitudinals(g) 0 0
Side Longitudinals(h) 52(30) 36 |at the penetration part through the bulkhead.
Longitudinal Bhd.stiffeners(i) 0 0
Vertical Stiffeners on Bhd.(j) 1an 0
[ Others : refer 2.3.3 ]
Web plate of girder(k) 103(3) 158

slot(k-1) 7 110

snip end of web stiff.(k-2) 21 32

others(k-3) 10 16
Web stiffeners, brackets,etc.(/)| 294(88) | 1083(36)

bottom longl.(!-1) 153() 563()

side longl.(/-2) 118() 433()

others(/-3) 23() 87()
Stiffeners on transverse Bhd. 11(11) 0

note. 1) Investigated period, No. of total ships, mean age; 1980-90,35 vessels, 11 years old
No. of investigated tanks( slop tank excluded)

COT: 18.6/ship, 6900 tanks-years
BWT: 2.1/ship, 822 tanks-years
2) Damages mainly due to wastage excluded

3) Nos. in () show frequency of crack damages longer than 200mm

spaces in () indicates no data available
4) No. of damages/ ship 14.2( mean )
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Exampie of fatigue analysis of side longitudinals in way of COT at load water line

Ships particular  :254,000DWT, voyage route; Japan-Perusian Gulf
Damage factor (Df) :0.86 at 12.5 years
:3.64 at 25 years

Fig.3 Typical example of fatigue failure of side longitudinals and
result of fatigue analysis

Example of fatigue analysis of upper strut in way of COT

Ships particular ~ :254,000DWT, voyage route; Japan-Perusian Gulf
Damage factor (Df) :0.07 at 12.5 years
:0.27 at 25 years

Fig.4 Typical example of fatigue failure of upper
strut and result of fatigue analysis
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[ repair with reinforcement ]
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Fig.5 Examples of fatigue cracks and their counter measures

5 Deck longtudmal
o4 SH1:Df=0.98

-§ SH1:Df=0.12

Slde log'l at trans
{ SH1:Df=0.02

¥ SH2 Df>>5 see note

il Particular of ships and terms of analysis
S SH1: 240,000DWT

Assumed service waters: North Atlantic
B AN Combined ratio method

wend ] %, SH2:240,000DWT

~¥ Assumed service waters:PG-Japan

A SH1:Df=0.36 3 Time history method
P} SH2: Df—-almostrero : Note; This model(SH) is a ship structure of:
%, which fatigue cracks were found on.the

side longitudinals in a short tems. A

proper repair has been executed at the
time.

Fig.6 Result of fatigue analyses for SH VLCC-

Cumulative damage factor (Df) shown in the above is of a value for 20
years operation
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Particular of ships and terms of analysis
DH1: 260,000DWT

: \F H Assumed service waters: World wide
; Combined ratio method
DH2:280,000DWT
Assumed service waters: PG-Japan
: Design wave method
DH3:280,000DWT
Assumed service waters:North atlantic
X Design wave method
#iNote; These strructural models are of an initial
‘zdesign. Some modifications.for a members/location
* iof a high damage factor are to be carried out to level
up fatigue strength at actual construction

cross plate at bilge hopper and inner bm
DH1;Df=2.78

DH2:Df=0.87 see, Note
DH3:Df=16.2

'y z TN S
S 1 IR i
T Bt ;
0 T 4 £

1 Floor or side girder ai bilge knuckle
¢ DH1:Df=0.57

DH3:Df=2.97

LR
o,
AL At e e 4me 1ve 4e

see, Note

Fig.7 Result of fatigue analyses for DH VLCC
Cumulative damage factor (Df) shown in the above is of a value for 20

years operation

3 Particular of ships and terms of analysis BC3

£ 130,000DWT

Assumed service waters: Japan-Canada,Australia
Europe-North America

Particular of ships and terms of analysis BC2
210,000DWT
Assumed service waters:Japan-Canada
Combined ratio method
Weld at cross plate of inner_and hopper plate
:Df=049

¥ Design wave method
Weld at cross plate of inner and stool plate
:Df=0.48

e e
~ Mgy om

1 Particular of ships and terms of analysis BC1 ”
180,000DWT i

Assumed service waters: World wide
. Combined ratio method
Weld at cross of floor and girder
:Df=4.37
4| Note:Design alteration of local structures is
icosidered at construction

Fig.8 Result of fatigue analyses for Bulk Carriers
Cumulative damage factor (Df) shown in the above is of a value for 20

)

years operation
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