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Study on Stress Intensity Factors of Ship Structure with Collinear Cracks

YANG Yongxiang, WANG Qingfeng, LI Shusheng
(School of Naval Architecture and Ocean Eng. , Jiangsu University of Science and Technology, Zhenjiang Jiangsu 212003, China)

Abstract; Not only the single crack but also multiple cracks may exist in the ship structure. The problem of
multiple cracks is more complex than that of single crack because of the interference of cracks. A simple com-
bined approach is adopted to solve the stress intensity factor of multiple collinear surface cracks in plate. Results
from comparison indicate that the combined approach can agree with the FRANC 3D, and meet the requirements
in engineering. Based on the multiple cracks on the plate surface,a method for calculating the stress intensity
factor of the T-butt joint with the collinear multiple surface crack is proposed. So the complex problem about the
T-butt joint can be transformed into the simple problem of plate. This method can be the reference for the
engineering calculation.
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Fig.1 Elastic body with crack close to one boundary
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Fig.2 Elastic body with crack close to two boundaries
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Fig.3 Principle of combined approach
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Fig.4 Crack model of collinear semi-elliptic surface
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Tab.1 Comparison of results from calculation

K/Ky
#4#:  FRANC3D

2a/d K, Ki/K, K% /K,

0 0.41248 0.98914 0.98914 0.40352 0.41299
0.5 0.41248 1.00707 0.99634 0.41388  0.42706
0. 667 0.41248 1.05517 1.00381  0.4368  0.43866
0.8 0.41248 1.10923 1.01264 0.46275  0.4526
0.9 0.41248  1.23829  1.02202  0.51985 0.50414
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Fig.5 Sketch map of surface crack
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