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Damage evaluation of frost resistance of marine concrete

based on dynamic elastic modulus

LU Chunhua ,FENG Chenyang ,PING An ,YANG Yuting
(College of Civil Engineering and Mechanics, Jiangsu University, Jiangsu Zhenjiang 212013, China)

Abstract; In order to analyze the degradation law of marine concrete properties under freeze-thaw environment, the
rapid freeze-thaw test was carried out on three kinds of marine concrete mixtures, and the physical and mechanical
properties and chloride penetration properties were analyzed and evaluated. The results show that when the freeze-
thaw cycles exceed 25 times and 50 times, the internal damage and surface damage of marine concrete are
significantly aggravated successively. The frost resistance of marine concrete is better when the total dosage is
constant but the content of mineral powder is more, and the frost resistance of concrete can be further improved by
adding appropriate amount of nano-Si0O,. Based on the damage degree of dynamic elastic modulus, the loss rate of
compressive strength and the growth rate of chloride migration coefficient of marine concrete under freeze-thaw
cycle were analyzed. The direct relationship between the damage degree of dynamic elastic modulus and the number
of freeze-thaw cycles was also discussed. The analysis results show that there is a good linear relationship between
the damage degree of dynamic elastic modulus and the loss rate of compressive strength and the growth rate of
chloride migration coefficient for marine concrete subjected to freeze-thaw, and the power function can effectively
reflect the relationship between the damage degree of dynamic elastic modulus and the number of freeze-thaw cy-
cles.
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Tab. 1 Mix proportion and mechanical properties indexes of marine concrete

L b -, .
. | . _ MEH & /kg - m 28'd S
gy S Frs) JRIEE A R P R ZIPS b ok REgmEk  PUEME

KIE EBR R SiO: K 51 S /MPa
F2S3 0. 40 2:3  200.50 80.20 120.30 0 698 1139 160 0. 80 50.5
F3S2 0. 40 3:2  200.50 120.30 80.20 0 698 1139 160 0. 80 53.1
F2S3N 0. 40 2:3  196.49 80.20 120.30 4.01 698 1139 160 0. 80 49. 9

TE: FRRBBER, SEROHy; BAHL F2S3" Fomby R F R By S 53 5 o Bsepr k2 e 20 680 3004,

®2 BMERRETHHLFZAR

Tab.2 Chemical composition of fly ash and mineral powder

UR/E L ES Si0, /% CaO/ % AL Os /% Fe, 0, /% Na, O/ % MgO/ % SO, /% He/%
Ky B AR 60. 82 3.86 23. 74 / 0.55 0.63 3. 64
8y 33.98 36. 91 15. 22 0.39 9.27 / 3.61
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