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Tab. 1 Felicity ratios of concrete with different initial crack lengths under static axial tension

TEERUCR it €25-20-1 it €25-30-1 it €25-40-1

n F, Fi, FR, F, Fi,\ FR, F, Fi.\ FR,
2 2 2.20 1.100 2 2.14 1.070 2 2.19 1.095
3 4 4.31 1.078 4 4.05 1.013 4 4.34 1.085
4 6 6.51 1.085 6 6.22 1.037 6 6.33 1.055
5 8 8.70 1.080 8 8.19 1.024 8 8.17 1.021
6 10 10.37 1.037 10 10.18 1.018 10 10.31 1.031
7 12 12.62 1.052 12 12.14 1.012 12 12.11 1.009
8 14 14.28 1.020 14 14.15 1.011 14 13.76 0.983
9 16 16.50 1.031 16 16.53 1.033

10 18 18.54 1.030

11 20 18.90 0.945

12 2 20.50 0.932

13 24 22.01 0.917

14 26 24.28 0.934
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Experimental studies on mechanical properties and Kaiser effect of
concrete with cracks under axial tensile stress

HU Yuquan', HU Shaowei’, HUANG Yiqun’

(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China; 2. Nanjing Hydraulic Research
Institute, Nanjing 210029, China; 3. College of Mechanics and Materials, Hohai University, Nanjing 211100, China)

Abstract; In order to clarify the influences of cracks on the mechanical properties of concrete under the uniaxial
tensile loads and the Kaiser effect of the acoustic emission under variable amplitude cyclic tension loads, three
kinds of axial tensile specimens with different crack lengths have been tested to study the influences of the initial
crack length on the axial tensile strength, fracture toughness, elastic modulus and the Kaiser effect. The research
results indicate that the elastic modulus remains constant, the fracture toughness increases gradually, and the
tensile strength decreases linearly with the increase in the cracking length of the concrete specimens. Under the
cyclic loads with variable amplitude, the concrete specimens show obvious Kaiser effect, and the Kaiser effect is
gradually weakened with the increase of the load level. When the crack-depth ratio is less than 0.4, the Kaiser
effect increases with the increase of the initial crack length of the concrete specimens. The Kaiser effect is
essentially determined by the degree of the internal damage of concrete specimens. In addition, the strength of
concrete specimens under the axial tension will affect the activation intensity of the acoustic emission signal at the

low load level. Based on this, the strength change of the concrete specimens can be judged.
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