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Fig. 1 Scheme of experimental facility
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Fig. 2 x—t diagram of spallation and profile of interface pressure
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Tab.1 The major mechanical properties of specimen material

MERIZE  |%E (kg/m®)| PE(m/s) | B (GPa) | JEHHL(MPa+m '« s) WA I BT EE n

C30-A 2400 4245 43.2 10. 19 4.92

C30-B 2400 4210 42.5 10. 10 4. 88
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Tab. 2 The experimental result

FORHRIE | L (m/s) | AR (MPa/ps) | J2RRE (MP) | 2R L5 22 (MPa)
6 0.5 9.1 0.14
C30-A 8 0.67 11.9 0.15
11 0.92 10.3 0.28
6 0.5 11.3 0.25
C30-B 8 0.67 12.8 0.26
11 0.92 11.6 0.17
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On the Effect of Aggregate Size on Concrete Spalling Strength

ZHANG Lei', WU Jianhua', GAO Wei-liang', CHEN Li', SUN Yan®, GAO Xiao-juan®
(1. The Third Engineering Scientific Research Institute, The Headquarters of the General Staff, Luoyang 471023, Henan, China;

2. College of Planning and Architectural Engineering, Henan University of Science and Technology, Luoyang 471003, Henan, China)

Abstract: As a major ingredient of concrete, aggregate has an important effect on concrete mechanical
behaviors, but up to now, less work was addressed to the influence of aggregate size on concrete
spalling strength. Slender concrete rod spalling experiment was carried out by using a large diameter
Hopkinson pressure bar equipment, in which stress pulse produced in buffer bar mounted behind the
concrete rod was measured to determine spalling strength. Experiment is focused on the influence of
two kinds of concrete with different aggregate sizes and subjected to different impact velocities on the
concrete spalling. Results indicate that concrete containing larger size aggregates has lower spalling
strength under the same loading condition. This can be attributed to the weakened strength in the
larger aggregate interfacial transition zone. Results also reveal that spalling strength of concrete has a
rate effect, namely, the higher loading rate is, the higher spalling strength is. However, when
loading wave exceeds a threshold., the spalling strength decreases due to the evolution and
accumulation of compressive damage in concrete.
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