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Abstract

In rough seas, bow-flare regions of the sea—going ships are subject to high impact
pressures due to the bow-flare slamming and panting. And many ships suffer structural
damages in that region, even though they were built under the bow structure strengthening
rules of the ship classes. So, a new design method for bow-flare structure is highly
required.

In this paper, bow—flare damage analysis is performed for 17 ships (total number of
damage/non—-damage data is 782). Based on this analysis, a new design standard and
method for bow-flare structure (shell plate, frame and web frame) is proposed. 80.4% of
the present damage/non—damage data were well—explained by this new design standard.
#Keywords © bow-flare slamming(Z2dH £2iY), impact pressure(S2323), damage/non-damage
data(ZAt/BI& 4 Xt12), damage analysis(£A5i4), structure design(ZE&H)
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Table 1 Numbers of damage/non—-damage data

Ship Panel Frame Web Frame

tal <

NO. | Damaged | Nov-Dam. | Demaged | Non-Dan | Damaged [ Non-Da. Tota Remarks

1 Q 32 Q] 32 Q 5] 69

2 [i] 30 Q 30 0 5 65

3 0 23 0 23 0 15 61 [Web Plate Damaged

4 Q 28 0 28 0 2 58

53 1 1 0 13 0 5 37 | Daaged Near Anchor Pocket

6 0 2 1 23 2 0 50

7 0 2 0 3 29

8 2 0] 5 0 6 39

Q 6 0 5 37

0 1 21 7 6 0 4 55

1 0 20 0 8 8 3

2 6 12 6 2 0 8 44

3 10 8 4 6 0 2 30

4 1 2 1 20 0 6 48 |Damaged Near Bolster

5 Q 2 19 0 3 46

6 0 1 14 0 1 33

. '32 330 28 302 é 8g —~—

Total 36 = . &5 = 782
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non-damage calculation points (no. 6 ship)

Table 2 Example of damage/non-damage
calculation sheet (no. 6 ship)

(a) Panel

Cata | xplm) ) plm) A Material a b

No, |(trom AP) |(from CL) | {from BL) | (prm) (m (m)
P13 175.54 5,16 15.00 17, mild 2.5 0.8
P-{15) 172.54 3,57 132 150 mild 2.50 — 07
Lata | o y ¢ Py Py P, | Pl 2:) |Uaemage
No. |(deg)|(dee) | (dee) | (@er) |t oayn®) |¢ AN/me®) | aN/me) |¢ agmet)| VD)
(37| 732 | 57L | 250 | 355 [ 00T 633.7 10075 | T N
P-(15) [ 625 | 334 | 1BB | 5B.0 2038 36 3435 541.8 ]

{t) Frame
Data | xpled Yok e Mhteciat | Ay tn Z,
No, { (from AP} | (from CLJ | (from BL} brmd (o) | Conmd |( ™)
B-(13) 17251 9.16 16.00 | mild 350,80 17.0 11298 113300
F-(if) 17854 b,05 1800 | mild 350.0 170 | 120 [13300
Daa | 4 s { Pos P Po | Pal2y) |Comage
No. | (deg) | b | od ¢ pagn®) | Conyme® | Canyme® | Gt | W)
FI3)] 170 [ 38 1007 5337 T007.9 1287 N
B8 70 075 | 305 825.0 BT 8711 B66.5 Y
() Web Frame

Cota | xlmd | ueked | ) 3o, ) e | do | Am | Z | 8
o, | Grom AP) | (from CL) | {from BL) Uned | Ummd | ey | Come®) | (deg)
W-1 17,58 5,50 1712 | mild 10,0 | 8500 [ 225 | 514583 | 56.0
W-2 160,14 .60 1752 | mitd 100 [ 11500 [ 225 [ 53853 | 50D
Data | s | 2| 4 | Pie | Par | P |[2ala| [Dels|Pusl )| Dormage
No. | G |Cond [Ccm®) | Graiyin) |GV |Gy | Gy | GNnd) | Grapm | VT
W-1 1335 [21 ] 9501 790, 7010 | 73pD [573.22 [ 2138 71385 | Y
W-2 {265 [37 ] 1150 | BA7.U | 7847 | 7047 | 364,79 | 21350 2350 Y
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