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Research on frost heaving strain of stressed concrete under freeze-thaw cycle

DONG Zhenping , HUANG Xinkai, LEI Yongjie , LIU Xiguang , NIU Ditao
(College of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: The freeze-thaw cycle tests were carried out on concrete cylindrical members with different stress levels,
and in the process of freeze-thaw cycle, the development law of frost heave strain of concrete in the whole process of
freeze-thaw was obtained by dynamic simulation method. The experimental results showed that the frost heaving
strain increased with the decrease of temperature during the freeze-thaw cycle, and decreased with the rise of
temperature. With the increase of freeze-thaw cycles, the effective strain of reinforcement gradually decreased, the
upper envelope of the freeze-heave strain hysteresis ring increased, and the residual strain increased. With the
increase of stress level, the effective strain loss rate of reinforcement accelerated and the frost heaving strain
decreased gradually.
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Tab. 1 Concrete mix
B+ [Likedaa SRR/ kg Byt
SRIESRIL KR K MR HLEORL MR A pK R K/ ke
C30 1 0.54 3.36  4.20 5.95 3.15 100
C40 1 0.42 2.39 3.36 5.15 7. 80 95
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FeULFE 1. C30 I C40 YR BE + 4l 0BT HE 58 BE V- #9108
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Tab. 2 Parameters of concrete cylinder specimens

WAEGS REVERR R BN KE SEBRRIARCE | PRSI S REMERR S BLE N KE KRR YK
C30-1 0 0 0 C40-17 0 0 0
C30-2 0 0.2 0.23 C40-18 0 0.2 0.16
C30-3 0 0.3 0. 27 C40-19 0 0.3 0.29
C30-4 0 0.4 0. 37 C40-20 0 0.4 0.33
C30-5 100 0 0 C40-21 100 0 0
C30-6 100 0.2 0.2 C40-22 100 0.2 0.18
C30-7 100 0.3 0. 27 C40-23 100 0.3 0.3
C30-8 100 0.4 0. 37 C40-24 100 0.4 0.32
C30-9 200 0 0 C40-25 200 0 0
C30-10 200 0.2 0.23 C40-26 200 0.2 0.19
C30-11 200 0.3 0.3 C40-27 200 0.3 0.27
C30-12 200 0.4 0.4 C40-28 200 0.4 0.27
C30-13 250 0 0 C40-29 250 0 0
C30-14 250 0.2 0.23 C40-30 250 0.2 0.18
C30-15 250 0.3 0.3 C40-31 250 0.3 0.33
C30-16 250 0.4 0.4 C40-32 250 0.4 0.31
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Fig. 2 Variations of residual strain with temperature
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Fig. 4 Surface crack development of C40 concrete
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