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A Study on Size Optimization of the Big Bracket in the Cargo Hold
of Crude Oil Tanker
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Abstract

Optimum design of the big brackets is performed through iterated 3-D FE analyses to
meet the permissible limits of stress, which consumes an excessive amount of calculation
time. Therefore, this study has been prepared to determine rapidly and accurately an
optirhum size and scantling of the big brackets at the initial design stage. The generalized
slope deflection method (GSDM) based on the span point concept is applied to enhance
the efficiency of iterated structural analyses. The accuracy and applicability of the present
method is verified by comparing with a detail 3-D FE analysis of web frame structures. As
an optimization technique, evolution strategies (ES) are applied using discrete design
variables for practical design.
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Fig. 2 Inspection region

k= —E (1)
/AT T 8A,
G,
E : Young's modulus
/ ‘ Hold length
E : Young's modulus
n  No. of web frames
I : 2nd moment of the section
Ag * Shear area of the section
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Fig. 3 Abreast empty condition (LC1)
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Fig. 5 Design variables

- S double bottom floor S : X1
- Hopper girder =42 floor —.—Dil T X2
- S vertical web £ :

- HgEeE! = X4

- e8! =0| : X5

4.3 HstxH

Fig. 201l LtEHA

de3E 2 HZAS

Lt

[} 582 (DNV Rule Part 3.1.13)

Center line vertical web : 90ft
Double bottom floor : 100f1
OJIM, f12 Tgas

ru

ta 221(A, B, )M 5l
T8 MEERHCZ ALSE

00

i) =2 (DNV Rule Part 3.1.14 )
Uni—axial compression
Shear
Bi—axial compression

5. Z28 &3

T2 oMM SBE0XIE TRHA A2
2 AB6| A SHES0 T 2 Has
e pa RSIA B, C)0IMSl MEHSAS YD

REd SIS HE 223 X+

b

Mg oip

0

Table 1 Shear stress for each case

3-D | 2-D | Error

Brsaiglget tz:: Region| FEM | Beam | rate
(MPa) | (MPa) | (%)

A 135.0{ 138.5| 2.6

LC1 B 183.3| 177.8/ 3.0

C 10.3 5.1] 50.5

6000R A 153.0| 149.7{ 2.2

LC2 B 166.0] 166.6] 0.4

C 140.3| 136.1 3.0

A 99.7] 102.3] 2.6

LC1 8 178.5| 175.3| 1.8

C 10.1 5.8{ 42.6

7500R A 119.8) 117.5] 1.9

LC2 B 158.5] 160.1 1.0

C 108.8| 108.0| 0.7
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Table 2 Review of weight reduction

Desian HEE [aEE

variables (& & & - RESF 2101
X1 15.0f 16.5{ 19.0) 16.0
X2 21.0 18.5] 22.01 21.0
X3 15.0 16.5] 17.0 13.0
X4 4300] 3000| 4750{ 5400
X5 4310) 3000] 4660 5400|
Weight

reduction 0.70 1.68

{ton/frame)

Weight

reduction 19.60 47.04

(ton/ship)
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