
ENGINEERING TRANSACTIONS • Engng. Trans.• 51, 4, 381-398, 2003 
Polish Academy of Sciences • Institute of Fundamental Technological Research 

NUMERICAL MODELING OF LABORATORY TEST OF PLAIN 

CONCRETE UNDER UNIAXIAL IMPACT COMPRESSION 

R. Ad a m  czy k(l), T. Ło d y g  o w s  k i(2)

Cl)Division of T heory of Structures,
Technical U niversity of Koszalin 
ul. Racławicka 15-17, 75-620 Koszalin 

(2linstitute of Structural Engineering,
Poznań U niversity of Technology 

ul. Piotrowo 5, 60-965 Poznań 

The aim of this study is to compare experimental results of the behavior of concrete spec­
imen, dynamically loaded in compression, carried out by P. H. B1scHOFF and S. H. PERRY 

[8], with the results obtained in numerical simulation. The intention of the investigation, re­
ported in this paper, is to create the constitutive relation for concrete that depends on impact 
rates. The specimen was loaded in static as well as in dynamie tests. New constitutive relation 
of concrete dependent on impact rate has been proposed. Accuracy of the model was stud­
ied and compared with the experiment in simple u - c: characteristics. Two cases of concrete 
strength 30 and 50 MPa and three initial impact rates were considered. After verification in 
a simple uniaxial test, the new constitutive relation has been applied in complex engineering 
problem. Numerical impact analysis was carried out for impact tests in the environment of the 
ABAQUS/Explicit finite element code, and ABAQUS/Standard for static tests [l]. 

1. INTRODUCTION

Very often the engineers meet the problem how to estimate the behavior of 
a real structure in case of high strain rates [6]. The problem seems to be very 
complex, while there is no possibility of carrying out any experimental research 
due to economic reasons or impossibility of measuring the required values. In 
these cases the engineering design could be strongly supported by computer 
simulation [10]. 

The dynamie behavior of concrete depends on the strain rate [18]. While 
the strain rate increases, the parameters such as compressive strength of the 
concrete increases too, what may indicate a strength growth in terms of higher 
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