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Fig. 4 Pressure wave frame with cylinder projectile Fig. 5 Pressure wave frame with shuttle-shaped projectile
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A novel experimental technique to determine the spalling strength
of concretes

ZHANG Lei"?, HU Shi-sheng'"
(1. Key Laboratory of Mechanical Behavior and Design of Materials , Chinese Academy of Sciences
University of Science and Technology of China , Hefei 230027, Anhui, China;
2. The Third Engineering Scientific Research Institute of the Headquarters of the General Staff ,
Luoyang 471023, Henan , China)

Abstract: A polymeric buffer bar is employed to replace the conventional metallic transmission bar in a
split Hopkinson pressure bar to determine the spalling strength of a long concrete rod that is placed
between the metallic incident bar and the polymer buffer bar. Since the polymer bar material has a
lower mechanical impedance than the concrete specimen, spalling can be produced in the concrete rod
after the compressive wave in the concrete specimen is reflected back as a tension wave at the con-
crete/buffer bar interface. The spalling in the concrete is detected by examining the profile of the
transmitted pulse in the buffer bar. Even though the profile of the transmitted pulse recorded by the
strain gages on the buffer bar may vary due to wave dispersion in such a viscoelastic buffer bar, a 3-D
finite element analysis indicates that the wave dispersion correction is not necessary when the trans-
mitted pulse is used to determine the spalling strength of the concrete specimen. The spalling strength
is determined by using the records from the strain gages on the buffer bar on the basis of classic 1-D
theory of characteristics.
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