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Summary. This presentation will include recent progress in experimental investigations, supported by analytical and computational predictions, of structures subjected to blast loads. Materials used in the tests include mild steel plates and fibre metal laminates of different geometrical dimensions. The range of blast loads varies from a few grams (-10grams) up to many hundreds of kilograms (up to 2000Kg). The paper will present a comparison of the predictions with the experiments using four case studies.

Study 1 - Prediction of Deformation and Tearing using Strain Rate 

                Hardening and Temperature Dependent Material Properties. [1,2]

The importance of the inclusion of a temperature dependent model together with a recognised strain rate hardening constitutive equation is highlighted. It is estimated that at strain rates of 103 s-1, the temperature at localised sections of the structure reach values of up to several hundred degrees. These high temperatures reduce the yield stress significantly which result in the structure tearing. 

Study 2 – Post Failure Motion and Fragmentation Damage. [3]

Following the technique implemented in Study 1, the post failure motion of the torn fragment is predicted. Both the predictions and the experimental tests show that the circular shaped fragments travel at velocities of up to 500 m/s.   

Study 3 –Scaling of Blast Loaded Structures. [4]

The complex phenomenon of short time events coupled with large inelastic deformations creates complications for scaling such processes. Simple models are used to compare the small-scale laboratory tests with large outdoor experiments.

Study 4 – The Behaviour of Fibre Metal Laminates Subjected to Localised Blast

                 Loads. [5]

In an attempt to introduce lighter materials with usable blast resistant properties, results of a selection of different configured fibre metal laminates subjected to blast loads are presented.  Similar analytical models as utilized in Study 3 are used to explore the experimental data.
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