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Fig. 1. Pitted web plate of the hold frame of a bulk carrier [1].
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Fig. 2. Plate with general corrosion.
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Fig. 3. History tree of key research studies on the strength of corroded plates and stiffened plates.
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(a) Extent of the plate and stiffened plate models.
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(b) Cross-sections of stiffeners in the stiffened plate model.

Fig. 4
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(a) Loading and boundary conditions of the plate model.
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(b) Discretised finite element model of plate.
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(c) Discretised finite element models of plates with T-type and L-type stiffeners.

Fig. 5
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Fig. 6. Idealised bilinear model for material stress-strain curve.
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Fig. 7. Real distribution of initial deflection or so-called thin-horse mode initial deflection [16-17].
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	(a) Initial deflection in the plate.
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	(b) Initial deflection in the stiffener.
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	(c) Angular distortion of the stiffener.


Fig. 8. Components of initial imperfections in the stiffened plate models.
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(a) Different surfaces and relevant parameters.

[image: image16.png]



(b) Plate descretisation.
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(c) Perspective view of the randomly corroded plate with magnified thickness.

[image: image18.png]2222



[image: image19.png]BC (PL:7400 800 13 ST:2 400 200 12 17 ID:27.95 T-HOR Corr:2 2 2 2 2-3)




(d) Perspective view (left) and magnified close-up view (right) of the randomly corroded stiffened plate.

Fig. 9. Finite element analysis modelling details for general corrosion.
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Fig.10. Stiffened plate model positioned in the Tanaka & Endo testing rig [22].
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Fig.11. Tanaka & Endo test model [22].
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Fig. 12. Finite element model of Tanaka & Endo test specimens.
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Fig. 13. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=1600 mm, b=800 mm, t=14 mm, S=0.23).
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Fig. 14. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=2400 mm, b=800 mm, t=14 mm, S=0.23).
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Fig. 15. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=1600 mm, b=800 mm, t=18 mm, S=0.23).
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Fig. 16. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=2400 mm, b=800 mm, t=18 mm, S=0.23).
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(a) 5-year exposure
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(b) 10-year exposure
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(c) 15-year exposure
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(d) 20-year exposure



Fig. 17. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=1600 mm, b=800 mm, t=10-20 mm, S=0.23).
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(a) 5-year exposure
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(b) 10-year exposure


	[image: image33.jpg]-

12mm
L mm
16 mm
1§ mm
20mm

05




(c) 15-year exposure
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(d) 20-year exposure



Fig. 18. Comparison of average stress-average strain relationships for a plate with random distribution of corrosion (a=2400 mm, b=800 mm, t=10-20 mm, S=0.23).
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	(a) F1 model
	(b) F2 model
	(c) F3 model


Fig. 19. Comparison of average stress-average strain relationships for corroded stiffened plates with AR=3, [image: image39.png]


=13 mm, stiffener type F, mean corrosion depth=2mm and S=0.2 mm made of NS steel.
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	(a) T1 model
	(b) T2 model
	(c) T3 model


Fig. 20. Comparison of average stress-average strain relationships for corroded stiffened plates with AR=3, [image: image44.png]


=13 mm, stiffener type T, mean corrosion depth=2mm and S=0.2 mm made of NS steel.
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	(a) L1 model
	(b) L2 model
	(c) L3 model


Fig. 21. Comparison of average stress-average strain relationships for corroded stiffened plates with AR=3, [image: image49.png]


=13 mm, stiffener type L, mean corrosion depth=2mm and S=0.2 mm made of NS steel.
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