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Study on the dynamic elastic-plastic damage of freeze-thaw deteriorated concrete under
uniaxial compression
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Abstract: In order to find out the dynamic uniaxial compressive damage characteristics of concrete
in different freeze-thaw degrees, the concrete dynamic uniaxial compression tests with different
freeze-thaw cycles(0 time, 10 times, 20 times, 30 times, 40 times) are carried out. The results
show that the dynamic uniaxial compression damage evolution of freeze-thaw deteriorated concrete can be
described well by the improved elastic-plastic damage constitutive model. The damage accumulation and de-
velopment of stiffness degradation and plastic deformation are basically in sync during the evolution of dy-
namic uniaxial compression damage of freeze-thaw deteriorated concrete. The damage development of con-
crete could be slow down with the increase of strain rate, while the threshold of concrete damage develop-
ment could be improved. At the same strain rate, the characteristic difference between different
stages of concrete damage evolution would be of more significance and the damage rate would be
greater with the lower degree of freeze-thaw deterioration.
Key words: dynamic property; strain rate; freezing-thawing deterioration; damage constitutive model
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Fig. 1 Grading curve of concrete
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Fig. 2 Stress-strain curve of concrete under different working conditions
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Tab.1 Mechanical parameters of concrete under different working conditions

o AR £ VR BTG ER YRBOCT B0 %[5 55 B (MPa) /(B W 25 (10 %) /St A 4 (GPa)
WA /s 0w 10 K 20 ¥ 30 % 40 &
1077 45.35/16.17 / 33.1 42.59/ 16.43 / 32.0 35.43/ 17.03 / 27.3 31.47/19.62 / 22.4 23.17/ 22.54 / 15.4
107 46.74/ 16.33 / 33.4 44.32/ 16.86 / 32.3 38.73/ 17.86 / 28.3 34.79/ 21.12 / 22.7 27.06/ 23.01 / 17.2
5X107"  48.10/ 16.58 / 33.6 46.22/ 17.34 / 32.6 42.35/ 18.71 / 29.2 38.18/ 22.65 / 22.9 30.85/ 23.51 / 18.8

1077 49.30/ 16.82 / 33.7 48.28/ 17.76 / 32.9 45.83/ 19.53 / 30.1 41.58/ 23.07 / 24.1 34.69/ 23.81 / 20.5
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Tab. 2 Shape control parameters of concrete dynamic damage constitutive model

i A5 H ORISR BT 19 L BB AR R S8 m/ T REBIERE R S5
AR /s ! 0w 10 & 20 ¥k 30 % 40 ¥
1077 6.013/ 0.270 4.740/ 0. 293 3.695/ 0. 318 3.014/ 0. 341 2.462/ 0. 366
10" 6.428/ 0. 255 4.833/0.279 3. 766/ 0.303 3.140 / 0. 326 2.630/ 0. 350
5%x10* 6.879/ 0. 240 5.005/ 0. 264 3.932/ 0. 288 3.278/ 0.311 2.769/ 0. 335
107 7.181/ 0. 225 5.274/ 0.249 4.060/ 0.273 3.432/ 0.297 2.920/ 0. 321
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Tab. 3 Fitting parameters of concrete damage constitutive

model control parameters
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Fig. 3 Damage evolution curve of concrete under different freezing-thawing cycles at different strain rates of 1077 s
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Fig. 4 Damage evolution curve at different strain rates under same f{reezing-thawing cycles
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