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Abstract : Ship and bridge structures are a type of long box-shaped structure, and resistance to vertical bending moment is a key factor in their
structural design. In particular, because box girders are repeatedly exposed to irregular wave loads for a long time, the continuous collapse behavior of
structural members must be accurately predicted. In this study, plastic collapse behavior, including buckling according to load changes of the box girder
receiving pure bending moments, was analyzed using a numerical analysis method. The analysis targets were selected as three box girders used in the
Gordo experiment. The cause of the difference was considered by comparing the results of the structural strength experiment with those of non-linear finite
element analysis. This study proposed a combination of the entire and local sagging shape to reflect the effect of the initial sagging caused by welding
heat that is inevitably used to manufacture carbon steel materials. The procedures reviewed in the study and the contents of the initial sagging

configuration can be used as a good guide for analyzing the final strength of similar structures in the future.
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Fig. 1. Prestige tanker sinking (https://safety4dsea.com).
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Table 1. Material properties of S690 high tensile steel

Properties Specification
Elastic Modulus 200,000 MPa
Poisson’s ratio 0.3
Density 78.5 kKN/m’
Yield Strength 732 MPa
Tensile Ultimate Strength 800 MPa
Tensile Strain at Break 15%

Table 2. Principal dimensions of the scaled box girder

Length Span Breadth Depth
Model
(mm) (mm) (mm) (mm)
H200 1,000 200
H300 1,100 300 800 600
H400 1,400 400
L
[N 4
1341 = -- .y
" 1,500 T 1,800 .

(a) whole dimension of the experimental model
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(b) local box girder model
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(¢) H200 model dimension (elevation view)
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(d) H300 model dimension (elevation view)
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Fig. 2. Principal dimension and model view of the box girder

(unit: mm).
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(b) overall imperfection mode

(c) torsional imperfection mode of stiffener

Fig. 3. Types of the initial imperfection.
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Fig. 8. The von-mises stress contour under bending moment
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Fig. 13. Deformed shape under bending moment (stiffener
width = 400 mm).
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Fig. 14. Von-mises stress contour under bending moment (stiffener
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