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Tab.1 Testing mix proportion of normal concrete

TREE AR R/ (kg em™?)

-
Jo

K KR ok b W KA () EIL!
PI 190 345 760 1 040 2.76 0.041
P2 190 422 700 1010 3.38 0.05
P3 190 542 640 970 4.34 0.065
G4 190 190 265 670 980 24 0.063
G5 190 217 302 635 955 27 0.075
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Tab.2 Physic-mechanical performance of concrete

o N % B B A A & A T e BURRE/ MPa
RS K

/ mm /(%) /(%) / pm 7d 28 d
P1 0.55 185 7.0 8.38 201 28.7 37.4
P2 0.45 180 6.8 7.88 154 33.9 51.7
P3 0.35 140 5.0 5.53 119 60.8 64.6
G4 0.40 230 6.0 4.02 143 36.1 43.7
G5 0.35 230 5.1 2.53 168 41.1 51.6
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Tab.3 Results of freezing and thawing cycle test in fresh water and simulated sea water

P HIXT SRR (%) Bk (%)
50 100 150 200 250 300 50 100 150 200 250 300
P1 90(93) 89 86 86 89 86 0.04 0.44 0.81 1.85 2.75 3.68
P2 100(93) 95 95 95 91 91 0 0.04 0.11 0.36 0.43 0.52
P3 98(100) 98 95 95 95 95 0.03 0.02 0.02 0.04 0.01 0.06
G4 95(98) 93 91 91 93 93 0.12 0.15 0.18 0.28 0.35 0.41
G5 100(98) 100 100 95 98 98 0. 04 0.06 0.06 0.06 0.09 0.11
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Research on the frost-resistant durability of
concrete under sea water conditions

CHEN Xun-jie'*, OUYANG You-ling'*
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Research Center for Climate Change,
MWR, Nanjing 210029, China)

Abstract; The frost-resistant durability of concrete is researched in simulated sea water conditions. Results of the
concrete freezing and thawing cycle tests under sea water and fresh water conditions show that sea water accelerates
corrosion of concrete with high water cement ratio. It mainly behaves that the concrete surface flakes away, and
mass loss increases. When fresh concrete air content in volume is controlled to 6% +1% , the frost-resistant
capabilities of ordinary and high performance concrete with the same water cement ratio are equivalent. Because of
the second hydration of blast-furnace slag, the air content of hard high performance concrete is depressed, but its
air bubble distance coefficients are lower than 200 pm. In order to meet a demand for concrete durability of frost-
resistance under sea water conditions, concrete air bubble spacing coefficient should be lower than 300 pm, and

concrete ratio of water to cement should be less than 0. 40.

Key words: sea water conditions; concrete; freezing and thawing cycle; air bubble spacing coefficient; water

cement ratio



