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Tab. 1 Basic mechanical parameters
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0K 39.95 2.18 26.14 50 K 40.21 2.72 21.83
10 X 39.96 2.57 25.69 200 X 44.33 2.98 20.07
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Fig. 1 Complete stress-strain curves of concrete
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Fig. 6 Stress ratios and damage curves after different cycles of pore water
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Tab. 2 Lengths of stress level interval and damage boundary points

N/ My My L Ly Ly N/ My My L L Iy
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Fig. 7 Changes in stress level after different cycles of pore water
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Influences of pore water cycles on damage properties of concrete
under triaxial compression tests

DENG Yuan', ZOU Rong-hua’, PENG Gang', XIAO Jie', LIANG Hui'
(1. College of Civil Engineering & Architecture, China Three Gorges University, Yichang 443002, China; 2. Key
Laboratory of Geotechnical Mechanics and Engineering of Ministry of Water Resources, Yangize River Scientific
Research Institute, Wuhan 430010, China)

Abstract; The triaxial compression tests of concrete are carried out to study damage properties after different
number of pore water cycles at a middle strain rate of 107 s™'. The relationships among mechanical properties
including the peak stress, peak strain and elastic modulus with number of cycles are analyzed. And damage variable
is defined according to the degeneration compressive tangent modulus. Thus, the curves of the siress levels-damage
are obtained, and the damage properties of concrete are studied. The research results show that; (Dafter different
pore water cycle, the peak stress and peak strain of concrete under the triaxial compression show an exponential
increasing trend with numbers of cycles. The elastic modulus shows a decreasing trend of the power function with the
cycles, and then becomes slow. @damage growth rates under 10, 50, and 200 cycles are greater than that under 0
cycle as a whole, and it decreases with number of cycles. @through the curves of stress levels-damage , the process
of damage evolution can be divided into three parts; initial stage, development stage and instability stage. And
according to the data of damage, the damage evolution equation is constructed by fitting. @according to the three
stages of damage development, the damage boundary points are defined. The relationships between the damage
boundary points with length of stress level of damage and the different pore water cycles are analyzed. The stress

level of the damage boundary points increases at first and then decreases with the pore water cycles.

Key words: number of pore water cycles; triaxial compression test; damage properties; damage boundary point



