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Influences of initial interfacial defects on uniaxial tensile strength of concrete//WANG Juan', GUAN Qiaoyan”,
KONG Yutian®, YU Shanshan' ( 1. School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou
450001, China; 2. College of Civil Engineering and Architecture, Zhengzhou Institute of Aeronautical Industry Management ,
Zhengzhou 450003, China; 3. PowerChina Guiyang Engineering Corporation Limited, Guiyang 550081, China)
Abstract; In order to investigate the influences of initial defects, such as the internal tiny cracks, on the concrete strength,
concrete was considered to be a four-phase composite composed of coarse aggregate, mortar matrix, interfacial transitional
zones (ITZs) , and initial interfacial defects at the meso-level, and a numerical model for mesoscale modeling of concrete,
considering initial interfacial defects, was developed to predict the uniaxial tensile strength of concrete. The influences of
the initial interfacial defect distribution and the amount of defects on the uniaxial tensile strength of concrete are discussed.
Results show that the initial interfacial defect distribution has little influence on the uniaxial tensile strength, while the
amount of initial interfacial defects has a large influence on the concrete strength. Results also indicate that the uniaxial
tensile strength decreases with the increase of the amount of initial interfacial defects. When the volume fraction of initial
interfacial defects in the transition zone increases from 10% to 50% , the uniaxial tensile strength of samples in comparison
to the strength of samples without defects decreases from 94% to about 60% .

Key words: concrete; uniaxial tensile strength; interfacial transition zone; initial defect; numerical simulation
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