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Fig. 2 Schematic diagram of simplified model of 1/4 freight car (a)simplified model without damping;

(b) simplified model with damping
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Fig.3 (a)Curves of a1 and x» with time in the simplified model without damping;
(b)Curves of © and v with time in the simplified model without damping;
(¢) Curves of a1 and a with time in the simplified model with damping;
(d)Curves of v and w with time in the simplified model with damping
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Fig. 5 Test device: (a)NM-4A nonmetal ultrasonic detector; (b) ZKKS-MCT-Sharp-1 scanner;
(c)WAW-500C testing machine; (d)INSTRON Dynatup 9250HV drop hammer impact testing machine
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(c)The merged image with segmented regions; (d)The CT image of the direct threshold segmentation
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On the Crack Observation and Impact Damage Evolution of
Epoxy Polymer Matrix Concrete Based on CT Scanning

ZHANG Nan-li*, LIU Yi-ping', JTANG Zhen-yu',
SHI Meng-ze*, MA Dong-peng', LIU Ze-jia' s+ TANG Li-qun’
(1. School of Civil Engineering and Transportation, South China University of Technology. Guangzhou 510640, Guangdong. China;
2. Fuzhou Baisheng Fine Chemicals Co. , Ltd, Fuzhou 350102, Fujian, China)

Abstract: Epoxy polymer matrix concrete is a new pavement material. In this paper, the impact load
of freight car wheels on road surface due to “vehicle jumping” phenomenon was estimated during road
use process. Based on calculation results, impact experiment of epoxy resin matrix concrete specimens
with different initial damages was carried out based on drop hammer impact testing machine, to study
its impact fatigue behavior. In order to accurately describe the initial damage of epoxy resin matrix
concrete, stereo image of specimen was reconstructed by CT (Computerized tomography) scanning
technique. The internal cracks were counted. Then, the relation between the percentage of initial
damage cracks volume to whole specimen volume and the damage variables, which is based on the
attenuation of material’s elastic modulus, was established. By tracking the modulus of elasticity of
specimens after a certain number of shocks, the impact damage variation mode of epoxy resin matrix
concrete with different degrees of initial damage and subjected to certain impact times was analyzed.
Combining the attenuation of elastic modulus of epoxy resin matrix concrete after multi times impact
loading, the influence of initial damage on the damage evolution of epoxy resin matrix concrete during
impact fatigue process was investigated.

Keywords: epoxy polymer matrix concrete; CT scan; drop hammer impact; crack detection; damage

evolution



