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Abstract

Ultra-fine sand concrete specimens were prepared by replacing machine-made sand with different
dosages of ultra-fine sand. The effects of the dosages of ultra-fine sand and fly ash on the drying
shrinkage performance of the specimens were analyzed under different water cement ratios. The
results showed that the drying shrinkage rate of ultra-fine sand concrete showed a trend of first
increasing and then stabilizing with the increase of curing age, reaching the maximum drying
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shrinkage rate at 45 days of age. The drying shrinkage rate of ultra-fine sand concrete increases
with the increase of ultra-fine sand replacement rate. When the ultra-fine sand replacement rate is
20%, the drying shrinkage performance of ultra-fine sand concrete is the best. The inhibitory effect
of 28% fly ash on concrete drying shrinkage is better than that of 18% fly ash. When the water ce-
ment ratio is 0.34, the substitution rate of fly ash is 28%, and the substitution rate of ultra-fine sand
is 20%, the drying shrinkage performance of ultra-fine sand concrete is the best.
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Figure 1. Distribution of ultra-fine sand particle size
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Table 1. Chemical components of fly ash
F 1. MRRWEFEAS
Chemical components CaO SiOs ALO3 Fe203 SOs MgO TiO2
Mass ratio (%) 6.12 385 23.6 7.49 2.13 3.66 2.14

2.2. RWHECALL

ARG LUK IR EE 0.34 F110.38, FRARD B ALE 0% 20%. 30%. 40%. 60%, FHEK BACZ 18%H1 28%
AR R, DARPE 0.44. WOREL 1.92. FHERF 1053 kg/m? NEE. RIGHE & L EERSHNE 2.

Table 2. Main variation parameters of experimental mix proportion

=2 HEEASHEEETUSY

ETRS) KE MR BRE(%) AR BERE(%) 1% WK B (%)
AF18S0 18 0 1.8
AF18S2 18 20 2.3
AF18S3 18 30 2.7
AF1854 18 40 32
AF18S6 18 60 4.0

0.34 0.44
AF28S0 28 0 1.8
AF28S2 28 20 2.3
AF28S3 28 30 2.7
AF2854 28 40 32
AF28S6 28 60 4.0
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BF18S0 18 0 1.8
BF18S2 18 20 23
BF18S3 18 30 2.7
BF18S4 18 40 32
BF18S6 18 60 4.0
0.38 0.44
BF28S0 28 0 1.8
BF28S2 28 20 23
BF28S3 28 30 2.7
BF28S4 28 40 32
BF28S6 28 60 4.0
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Figure 2. Influence of water cement ratio on shrinkage performance of ultra-fine sand concrete
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Figure 3. Effect of replacement rate of ultra-fine sand on the shrinkage performance of ultra-fine sand concrete
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Figure 4. The effect of fly ash substitution rate on the shrinkage performance of ultra-fine sand concrete
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