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Summary: 

 

This study used the LSDYNA computer program to investigate the behavior of the 

structures against blast loads. It analyzed the displacements and the consequent stages 

of damage or failure under blast loads. Three different structures were studied. The 

study showed that the use of the arching masonry walls as a structural system is easy 

and cheap and can be applied to both existing and new structures to reduce the flying 

debris, which is the main source of property damage, human injuries and loss of lives. 

Results of this study can be used in the design and evaluation of safety of structures. 
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ABSTRACT 

          Structures may experience catastrophic damages due to sudden large 

dynamic loads such as petro-chemical explosions, aircraft crashes, terrorist 

attacks by explosives. Since most of structures have not been designed to be 

subjected to this kind of extreme destructive loads, failure consequences can be 

expected. Attention brought to develop new methods to improve the structure 

response capacity against these dynamic loads. Since blast field tests are 

dangerous, expensive, and always have limitation on scale of explosions, the 

development of numerical models that could accurately describe the structure 

response behavior under such loads is of urgent need. 

In this study, evaluation on three types of structures against blast load performed 

using LSDYNA software program. The selected structures previously designed 

to withstand blast loads using different software program: WAI-MAZ, for 

hardened aircraft shelter, UFC design manuals, for reinforced concrete wall, and 

experimental tests, for unreinforced masonry wall. Close agreement observed 

between the results that validate all the models. A sensitivity study then 

performed to adapt the out of plane dynamic resistance of the unreinforced 

masonry walls implementing arching action as a cost-effective technique. 

Unreinforced masonry walls have low out-of-plane flexural strength. Flying 

debris considered the most dangerous to building occupants from blast loads and 

considered the major source of individual injuries and loss of lives. The results 

of this study can be used for the design and safety evaluation of structures. 
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