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Abstract; The influence laws of different fly ash dosage and curing regimes on the macroscopic
mechanical properties, ion erosion resistance and microscopic pore structure of concrete are explored.
The internal correlations among fly ash dosage, steam curing regime, macro-microscopic properties and
ion erosion resistance of concrete are revealed. Through mechanical property tests, potentiometric
titration and pore structure tests, the macroscopic and microscopic properties of concrete with different
fly ash dosages and curing regimes are systematically investigated. The results show that the compressive
strength of concrete decreases with the increase of fly ash dosage. At the same fly ash dosage, the 1 day
compressive strength of steam-cured concrete is 36.2% higher than that of standard-cured concrete.
With the increase of fly ash dosage, the chloride ion binding capacity of steam-cured concrete is
gradually enhanced and the sulfate ion reaction coefficient decreases slightly. When the fly ash dosage
reaches 45% , the steam-cured concrete exhibits the optimal macroscopic and microscopic properties.
The pore size peak of steam-cured specimens is higher than that of standard-cured specimens and the
steam curing increases the proportion of transition pores and capillary pores in the total porosity, while

reducing the proportion of gel pores.
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Tab.1 Chemical composition of cementitious materials

KR Si0,/%  Ti0,/% Na,0/%  K,0/%  AlLO,/% Ca0/% MgO/ % SO,/%  Fe,0,/%
K 21.48 0.33 0.19 0.75 5.47 62. 87 2.73 2. 11 2.71
WK 46. 60 1.50 0.17 0.51 36.20 6.16 0.34 0.22 6. 60
F2 RELEAL
Tab. 2 Mixture proportion of regime
s KPR/ (kg m?) WK/ (kg m?) W/(kg-m®) ATF/(kg-m?) K/(kg-m?) BIKF/ (kg m?)
€100 460 0 780 1021 145 5.06
F15 391 69 780 1021 145 5.06
F25 345 115 780 1021 145 5.06
BF25 345 115 780 1021 145 5.06
F45 276 184 780 1021 145 5.06
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Fig. 1 Steam curing regime
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Tab.3 Chemical composition of seawater

By TR/ (mg - L7Y)|| > A/ (mg - L)
NO; 12.76 NH; <0.04
HCO; 161.29 Ca™ 407. 83
SO0y 2176.12 Mg™ 1177.38
cr 17 533.33
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Fig. 2 Atmospheric zone exposure test
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Fig. 5 Compressive strength of concrete samples

under different fly ash contents
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Fig. 6 Effect of fly ash dosage on free chloride ions in concrete under different curing regimes
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Fig. 7 Effect of fly ash dosage on total chloride ions in concrete under different curing regimes
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Fig. 8 Effect of fly ash dosage on chloride ion erosion resistance of concrete under different curing regimes
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Fig. 10 Effect of fly ash dosage on acid-soluble sulfate ions in concrete under different curing regimes
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