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A review on internal blast damage effects of multi-box type structures
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Abstract: The damage mechanisms of structures under internal blast are important for the prediction and evaluation of
damage effects of conventional weapons and the design of anti-explosion structures of buildings and ships. The researches
status and existing problems are discussed in this paper, based on the following four aspects as the internal explosion loads on
structures, the plastic responses of structures to internal explosion loads, the damage modes of box-wall structures under
internal explosion loads, and the damage modes and distribution of multi-box structures under internal explosion loads. With
respect to an internal blast load, it is recognized that the blast model can be divided into dynamic high-pressure stage and quasi-
static pressure stage. The former is formed by the initial shock wave and reflection wave while the latter is mainly composed of
expansion of detonation gas and chemical energy released by explosion. In regard to the plastic response of the structure under
the internal blast load, the studies have shown that quasi-static pressure plays an important role in the response process. With
respect to the damage mode of the internal blast loaded structure, the damage mode is greatly affected by the pressure relief
mode and pressure relief speed, studies on the damage modes of the beam and plate were introduced. As regards the damage
mode and distribution of multi-box structures under the internal blast load, the internal explosion damage of the metal box
structure of ships was mainly introduced. Most of the current researches focus on the damage features and there is rarely
systematic understanding and analysis for the damagemechanisms. Through the review of the research on the damage and
damage of the structures under the internal blast load, suggestions are provided for further researches on: (1) the models to

describe the internal explosion loads on more complex structures and the corresponding damage effects; (2) the mechanisms of
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dynamic response of the box walls to internal blast load; (3) the coupling effect of multi-box structures with internal explosion
waves and detonation products; (4) the methods to quickly and accurately predict the damage mode, damage range and damage
degree of structures under internal explosion loads.
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Fig. 1 Experiment and simulation of explosion damage in buildings
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Fig.2 Typical curves of pressure load produced by explosion in a spherical adiabatic rigid confined space
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Fig. 18 Cross-shaped and non-cross-shaped damage modes of multi-cabin structures
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