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Fig. 3 Concrete micro-CT system by John S. Lawer
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Fig. 7 The load and time curve of concrete sample CONC-13 under dynamic pressure condition
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Fig. 9 The CT images of concrete sample CONC13-1-2 section under dynamic pressure condition
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Manufacture of Portable Material Test Device
Forming a Complete Set with Medical X-Ray CT and
its Application in Concrete Damage Study

DING Wei-hua', CHEN Hou-qun®’, DANG Fa-ning', LIU Yun-he', Wu Li-yan', Wang Xiao-rou®
(1. Institute of Water Resources and Hydro-electric Engineering , Xi'an University of Technology. Xi‘an 710048, China; 2. Earthquake
Engineering Research Center, China Institute of Water Resources and Hydropower Research, Beijing 100044, China; 3. Chaoyang test

instrument limited company in Changchun, Changchun 130062, China)

Abstract: Dynamic characteristics and damage mechanism of concrete material can be explained by its
internal meso-crack evolution process. X-ray computerized tomography (CT) technique is an effective
tool to detect the initiation, propagation and continuous accumulation of internal meso-cracks, that
leads finally to macro cracks. Portable material test device forming a complete set with medical X-ray
CT scanner is a key loading equipment in concrete CT test. This paper generally introduces the
manufacturing process of the portable material test device. Some key techniques to implement dynamic
loading are discussed including how to meet the portable demand, how to display loading wave and
loading controlling, specimen installing and cohering techniques. According to test results, the
portable test device has achieved the design demand. Cracks break out in concrete under a dynamic
compression condition is one of the reasons causing concrete dynamic strength’s increase.

Keywords: concrete; detection using CT; a portable test device; dynamic loading



