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Abstract : Experimental research was conducted on concrete torus-shaped specimens with different degrees of

freeze-thaw damage. The results show that when the relative freeze-thaw depth is less than the threshold, the peak

stress and peak strain of concrete exhibit linear degradation, while remained stable after exceeding the threshold.

When the number of freeze-thaw cycle increases from 100 times to 200 times, the threshold of relative freeze-thaw

depth increases from 0.5 to 0.8. Finally, based on the hypothesis of strain equivalence and statistical damage theory,

the stress-strain relationship model of stressed concrete with different degrees of freeze-thaw damage is established.
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Fig. 1 Specimen size and tensioning device(size: mm)
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Table 1 Mix proportion of concrete

kg
Water-
Fine Coarse  Reinforcing
Cement Water reducing
aggregate aggregate agent ash
agent
1.00 0.42 2.39 3.36 5.15 7.80  95.00
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Fig. 3 Development of surface cracks of typical concrete cylinder members
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Fig.2 Flow chart of core removal for freeze-thaw damaged
stressed concrete cylinder members(size: mm)

2 GRS

2.1 FEMGBRRINRAES

&1 3 Shy i 750 Y 4 [ A A ) 2 9 1 24 4% 1) T R
100 . &3 AT 7E Rl g PR AE TR il 3R i o 2R
T B T ) R RSB, HLBE A R LG PR R B
(R38N, 4% 1 50 N B R AR B AR B, 3R BTV Bk
- 8 R Rl A 2 T TR

(c) N=200 times

(d) N=250 times

RN I AR ¥ o W e o R L DREE 1) = U s L 2
A9\ 2L 5% A P s ) IR o B, AR 32 R RS A
AR 10 TR B 4 U R AT PR U RO 2, S A M



1056 @®mOs M

o526 %

(b) N=150 times

(a) N=0 times

(c) N=200 times

(d) N=250 times

4 ERmh b iR BE L Y B 32 TR A IE 25

Fig.4 Monotonic compression failure modes of freeze-thaw damaged concrete(1=0. 1)
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Fig.5 Monotonic compressive stress-strain curves and theoretical results of the freeze-thaw damaged stressed concrete

torus-shaped specimens
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Fig. 6 Degradation of relative peak stress of freeze-thaw damaged concrete
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