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Dynamic constitutive relation of concrete with freeze-thaw
damage under repeated loading

XU Shanhua, WANG Youde, LI Anbang, LI Yuru

(School of Civil Engineering, Xi’ an University of Architecture & Technology, Xi’ an 710055, China)

Abstract; In this paper, accelerated freeze-thaw tests and repeated loading tests on C40 and C50 concrete
specimens were introduced to study the effects of freeze-thaw cycles on the mechanical performance of concrete
under dynamic load. The test results showed that the mechanical performance of freeze-thaw damaged concrete
under repeated loading decreased significantly and the characteristic curves of dynamic constitutive relation
changed distinctly after freeze and thaw, the enveloping line and reloading curves before stress peak exhibited
a concave shape due to the compaction effects, the strain hysteresis of unloading curve became more serious
and the unloading curves tended to coincide gradually as the freeze-thaw cycles increased. The relationships
between freeze-thaw cycles, strength grades of concrete and the characteristic value of stress-strain curve
including mechanical properties parameters and constitutive model parameters were also studied to establish a
dynamic constitutive relation for concrete with freeze-thaw damage.
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vk N AW/ % o,/MPa Vo £,/1073 v, E,/10* MPa  E,/10*°MPa
0 0 41.21 0. 064 2.38 0. 059 3.533 1.732
a0 50 0.61 29.12 0.219 5.67 0.234 0.247 0.514
100 1. 60 21.58 0.220 7.88 0.271 0.077 0.274
150 3.23 16.91 0.278 8.53 0.235 0. 028 0.198
0 0 51.57 0.077 2.44 0.081 4.284 2.110
5o 50 0.11 43.00 0.165 5.53 0.225 0.495 0.778
100 0.81 34.59 0.220 6.89 0.171 0.279 0. 502
150 1.50 30.71 0.117 7. 40 0.277 0.135 0.415
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