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Fig. 1 Random polygon aggregate model
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Tab. 1 Verifies the model numerical parameters
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Fig.2 Model verification
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Fig.3 Cloud chart of chloride concentration distribution

with different diffusion coefficients of new mortar
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Fig. 4 Curves of chloride concentration vs depth under

different diffusion coefficients of new mortar
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Fig.5 Curves of chloride concentration vs depth and
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Fig. 6 Curves of chloride concentration vs depth under
the different thicknesses of old mortar
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Fig.7 Curves of chloride concentration vs time under

different replacement ratios of recycled aggregate
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Characterization and Time-varying Properties of Grout-enriched Roller

Compacted Concrete Slurry Containing Micro-silica Powder

WANG Yao, SUN Xiao, LIU Heng-rui, LU Xue-ying
(College of Water Conservancy and Hydropower Engineering, Hohai Univeristy, Nanjing 210098, China)

Abstract: To deal with the problems such as grouting pipe blocking and uneven diffusion of grout-enriched roller
compacted concrete, the rheology, fluidity, stability, strength and time-varying properties of slurry containing micro-sili-
ca powder were studied. The entropy weight ideal point method was used to determine the optimal mix proportion by con-
sidering the working characteristics of the slurry and economic cost. The results show that adding micro-silica powder can
reduce the bleeding rate and improve the compressive strength. When W/B =0. 4, micro-silica powder reduces the yield
stress and fluidity, and increases the plastic viscosity. When W/B = 0. 5-0. 7, the yield stress and plastic viscosity in-
crease with the addition of micro-silica powder. The rheology of slurry is related to the thickness of water film. With the
increase of water-binder ratio, the effect of micro-silica powder on slurry’s performance gradually weakens. The yield
stress increases linearly with time. and the plastic viscosity increases exponentially with time. Based on entropy weight i-
deal point method, the optimal mixture ratio of different schemes with fixed water-binder ratio can be obtained.

Key words: micro-silica powder; working characteristics; time-varying characteristics; entropy weight ideal method;
optimum mix proportion
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Research on Chloride Resistance of Recycled Concrete

Based on Random Polygonal Aggregate
YAO Ze-liang"" ,LINGHU Tian-jing"",QI Ya-lun™",DANG Fa-ning"",CUI Ting-ting""
(a. School of Civil Engineering and Architecture; b. State Key Laboratory of Eco-hydraulics in
Northwest Arid Region, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Based on the chloride ion diffusion model and aggregate gradation theory, the mesoscopic model of recycled
concrete random polygonal aggregate was constructed using PYTHON and COMSOL. The validity of the model was ver-
ified by the existing experimental results. The calculation and analysis of the chloride ion erosion resistance of recycled
concrete under different working conditions such as the diffusivity of new and old mortar, the thickness of old mortar and
the replacement ratio of recycled aggregate was carried out. And then the diffusion law of chloride ion in recycled concrete
and the influence law of critical factors on the chloride ion erosion resistance were studied. The results show that the sim-
ulation results are close to the experimental values, and the method can better simulate the diffusion of chloride ions in re-
cycled concrete. The relationship curve between chloride concentration and depth shows discontinuous characteristics.
With the increase of diffusion coefficient of new and old mortar, the chloride ion content increases gradually. The chloride
ion erosion resistance of recycled concrete decreases with the increase of the thickness of old mortar and the replacement
ratio of recycled aggregate.

Key words: recycled aggregate concrete; random aggregate; chloride ion model; diffusion characteristics; numerical
simulation





