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Table 1 Model size
i H/mm b/mm k 2 H/mm b/mm k il H/mm b/mm k
M1 3.5 2.7 1.3650 M12 4.5 5.4 1.6515 M23 3.5 14.0 7.142 9
M2 3.0 2.7 1.857 9 M13 5.0 5.4 1.3377 M24 3.5 16.5 8.418 4
M3 3.0 4.0 2.786 8 M14 5.5 5.4 1. 1055 M25 3.5 18.0 9.1837
M4 3.9 4.0 2.047 5 M15 6.0 5.4 0.9289 M26 3.5 18.5 9.438 8
M5 4.0 4.0 1.567 6 M16 3.5 6.0 3.0712 M27 3.5 20.0 10.2041
M6 4.5 4.0 1.2386 M17 3.5 6.7 3.4125 M28 3.5 22.0 11.2245
M7 5.0 4.0 1.003 3 M18 3.5 8.0 4.0950 M29 3.5 24.0 12.2449
M8 5.5 4.0 0.8291 M19 3.5 9.4 4. 777 4 M30 3.5 26.0 13.2653
M9 6.0 4.0 0.696 7 M20 3.5 10. 7 5.459 9 M31 3.9 28.0 14.2857
M10 3.5 5.4 2.7300 M21 3.5 12.0 6.142 4 M32 3.5 33.5 17.0918
M11 4.0 5.4 2.090 1 M22 3.5 13.4 6.8249
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Study on failure mode of stiffened plate and optimized design
of structure subjected to blast load

HOU Hai-liang ", ZHU Xi, GU Mei-bang
(1. College of Naval Architecture and power , Naval University of Engineering ,
Wuhan 430033, Hubei, China;
2. Nawval Representative Office Stationed at 426 Factory, Dalian 116000, Liaoning, China)

Abstract: In order to explore an optimization design method to design explosion protection stiffened
plates, finite element modeling was carried out to simulate the response of clamped rectangle single
stiffened plates subjected to blast load. Failure modes of the stiffened plates were analyzed. The influ-
ence of relative rigidity and intensity of the blast load was studied. The 3 types deformation modes of
failure mode [ and 2 types of sub-failure mode of failure mode [I were put forward. The approximate
formula to predict the largest deflection of stiffener and the stiffened plates and the criteria of the 2
failure modes were proposed. At last, the optimization design of single stiffened plates subjected to
blast load was performed. The results show that it is feasible to optimize the structure of explosion
protection stiffened plates, when the critical conditions of transformation from large plastic deforma-
tion (failure mode [ ) to breakage damage (failure mode [l ) are acquired by numerical simulation or
experiment. The relationship between the mass of stiffened plates and the dimension and space of the
stiffeners can be derived from these critical conditions, under the condition that the explosion protec-
tion capability of the stiffened plate is best. Thereby the optimization design of explosion protection
stiffened plates can be achieved.
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