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Abstract

In this paper, an efficient method for the analysis of damage and strength of double bottom structure
in stranding is described by using idealized structural unit method. Also a procedure for the
determination of the effective double botiom height which is required in order to protect the inner—
bottom plate is proposed. In the comparison between the present solution and the existing experimental
and numerical result in stranding, it is observed that the present method gives reasonable results
requiring very short computiong times.

The present method is then applied to the double bottom structure of 40K product oil carrier which is
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designed by the double skin design concept as an example. By performing the series of analysis, the

influence of vertical member space, plate thickness and double bottom height on the energy absorption

capacity of the double bottom structure in stranding is investigated. Also the minimum double bottom

height with varying each design variable is calculated based on the above result.
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Fig.1 Configuration of a ship in stranding
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Table 1 Details of experimental model for the double
bottom structure in stranding

Model] B [ H t Absorbed Energy (ton—mm}

No. |(mm){(mm){(mm)| EXp(11) | FEM(11) | PRESENT
S1 {200 | 300 | 3.2 | 4663.57 | 524947 4890.40
S2 | 280 | 300 | 45 | 19423.31 | 23838.31 | 24721.80
S3 | 300 | 300 | 45 | 10916.81 | 12762.64 | 11940.18

Note : 0,=29%g/mm?, tc=tp=ts=t

Floor

Fig.7 Experimental set—up for the double bottom
(1M
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A E aMdoR do3 WESEAR HE
€ vlwsls loni, Table 1= ¢Vl RE
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BAE ARSI dolz B VA BlkkEn

Fig.8 Structural modelling of the double bottom in
the present analysis
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Fig.9.a Rock reaction—penetration curve for S1
model
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Fig.9.b Rock reaction—penetration curve for S2
model
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Fig.9.c Rock reaction —penetration curve for S3
model
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panelf 229 B A2 HAHo] FE4HA]
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st 3l

Table 2 Details of the double bottom structure of
40K double skin product oil carrier

Case No. j—B(mm) H(mm) | t(mm) | t.(mm)
Bl 500 | 1400 95 14.0
B2, TI,H2 | 850 | 1400 95 14.0
B3 1000 | 1400 95 14.0
T2 850 | 1400 | 132 19.4
T3 850 | 1400 | 190 28.0
| H 850 | 1000 9.5 14.0
| H3 850 | 2000 95 | 140

Note : 6,=32kg/mm?, tc=tr=t

BaE &850

1500.00 B3 Case
B2 Case
_1000.00
[
]
o
3 B1 Case
o
- s00.00
0.00 T ,
000 00.00 1000.00 | 1500.00

Penetrohon w (mm)

Fig.10 Influence of the vertical member space on
rock reaction—penetration curve for the
example 40K double skin product oil carrier
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S
o 2000.00
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1000.00

0.00_ Forr v re ey
0.00 500.00  1000.00 1500.00

Penetration W {mm)

Fig.11 influence of the plate thickness on rock
reaction —penetration curve for the example
40K double skin product oil carrier

1500.00 H2 Case

1000.00

Load P (ton)

500.00

0.00
0.00 750.00 1500.00
Penetration W (rmm)

2250.00

Fig.12 Influence of the double bottom height on
rock reaction—penetration curve for the
example 40K double skin product oit carrier
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Fig.13 Energy absorption capacity with varying
each design variable
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