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Ultimate strength analysis of stiffened plates considering the influence of the weld toe
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Abstract: In order to accurately predict the ultimate strength of the real stiffened plate structure, it provides support for
the ultimate strength evaluation of the hull stiffened plate structure. Nonlinear finite element method was used to simulate the
welded toe of reinforcement/plate with a solid shell and plate combination model. The influence of the welded toe on the ulti-
mate bearing capacity of the reinforced plate structure was preliminarily compared and analyzed. The welding process was
simulated with the flat steel reinforced plate model as the object, and the influence of welding defects on the ultimate strength
of the reinforced plate structure was analyzed. It can provide a method for predicting the ultimate strength of stiffened plate
structure considering the influence of technology. The results show that the welding toe mainly affects the stress distribution
in the local position, but has little effect on the stress distribution in the whole limit state. Due to the small size of the weld
toe, it 1s difficult to change the overall failure mode of the stiffened plate, which has a limited impact on the ultimate load-
carrying characteristics of the stiffened plate. The average stress-average strain curve of the welded toe on the stiffened plate
has little change, and has a little influence on the post-buckling state. The welding defect reduces the ultimate strength of the

flat steel stiffened plate model by 7.64%.
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Fig. 1 Typical toe morphology of fillet weld
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Tab. 1 Type of fillet weld
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Tab. 2 Limit value of welding throat thickness
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Tab. 3 Minimum value of welding throat thickness
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Fig. 2 Section form of stiffener
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Tab. 4 Dimension of stiffener
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Fig. 5 Mises stress distribution of ultimate state flat stiffened plates
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Fig. 6 Mises stress distribution of ultimate state
angle stiffened plates
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Fig. 7 Mises stress distribution of ultimate state T-stiffened plates
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Fig. 8 The average stress-strain relationship of flat stiffened plates
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Fig. 10 The average stress-strain relationship of T-stiffened plates
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Tab. 7 Ultimate strength of stiffened plates with
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Fig. 9 The average stress-strain relationship of angle
stiffened plates
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