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Over the years, experimental studies [1-3] have been performed to evaluate impact-induced 

penetration and perforation of reinforced concrete slabs. These experimental studies have been 

used to develop empirical formulas for assessing the penetration depths and the minimum 

thickness required to prevent perforation. However, the results calculated from various different 

empirical formulas vary significantly from each other. High-fidelity FE simulation is an alternative 

to using empirical formulas. In addition, modeling impact behavior in reinforced concrete slabs 

has gained wider attention in the past decade, as the advanced models for modeling the material 

behavior and conducting large deformation nonlinear analysis have become more readily 

available. However, even with the most sophisticated analysis and modeling tools, evaluating 

penetration and perforations in reinforced concrete structures is a highly sensitive and occasionally 

unstable problem. Therefore, the models used for such analyses must be first calibrated using the 

data from experimental studies. This paper presents a study that aims to simulate the behavior of 

a reinforced concrete slab in a safety-related building of a nuclear power plant when impacted by 

a falling steel beam. The paper summarizes the calibration of FE models using two different 

experimental studies: (a) IRIS study  [1,3] and (b) Tests conducted by Kojima [3]. Finally the 

calibrated FE models are used to assess the behavior of the reinforced concrete slab when impacted 

by a steel beam falling from the roof level and the results of this numerical study are compared 

with those calculated using various empirical formulas. 
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