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Abstract

In response to the durability issue of ultra fine sand concrete in high-altitude and high salt areas, a
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single-sided freeze-thaw test method was used to study the effects of ultra fine sand content (0%,
20%, 30%, 40%), chloride concentration (0%, 3%, 10%) and other factors on the frost resistance
of ultra fine sand concrete. The results show that the workability and compressive strength of ultra
fine sand concrete gradually decrease with the increase of ultra fine sand content. After 60 freeze-
thaw cycles, the compressive strength of ultra fine sand concrete shows a trend of first decreasing,
then increasing, and then decreasing with the increase of ultra fine sand content. Adding 30% ultra
fine sand can improve the frost resistance of concrete. The corrosiveness of three types of erosion
solutions on ultra fine sand concrete is shown as 3% NaCl > clear water > 10% NaCl. An exponential
function salt freezing damage model was established, and the calculated values of the model were
in good agreement with the experimental values, with correlation coefficients (R2) above 0.93. The
research results provide theoretical support and experimental basis for the application of ultra-fine
sand concrete in salt frost coupling areas.
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Table 1. Physical properties of fly ash

Name Specific surface area (m?/kg) Moisture content (%) Loss on ignition (%)  Median diameter (um)

Fly ash 1110 0.2 2.8 7.79

Table 2. Physical properties of ultra fine sand
= 2. FRLRRSHER M R

Name Specific surface Apparent density Packing density Water con- Median diameter
area (m?/kg) (kg/m?) (kg/m?) tent(%) (nm)
Ultra-fine sand 150 2439 1425 0.4 184

2.2. AT

I LLIKHREE 038 W36 0.44. fPHREL 1.92. HE R HE 1053 kg/m® N 5E =il &R g+, id
A 3 s . S8 GB/T 50081-2019 il &R Aab VR & #5970, AN 100 mm x 100 mm x 100 mm
ML TR . AR A e 4 21 AN

Table 3. Main variation parameters of mix proportion

F3. BEAHEETUESH

Group W/C  Fly ash content (%)  Ultra fine sand content (%) Sand rate Water reducing agent dosage

(%)
BF18S0 18 0 1.8
BF18S2 18 20 23
BF18S3 18 30 2.7
BF18S4 18 40 3.2

0.38 0.44

BF28S0 28 0 1.8
BF28S2 28 20 23
BF28S3 28 30 2.7
BF28S54 28 40 3.2

E: iS5 B RRSKBEE N 0.38; SO. S2. S3 Al S4 FR4FANAN B E D FIN 0% 20%- 30%F1 40%; F18. F28 F k)
FEIRIB RS N 18%F1 28%.
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FRARD VRIS 5 ARRE IR & 7d. 28d. 128 d WA, K SHT4106 b 147 H1] AR AR I3 g1 B6 AL
Mg B R smE, WRIGHUINEIEZ N 0.5 MPa/s; 24 INEA S BUE AT 1 _ BT R O0R, (Eibnag.
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Figure 1. Compressive strength of ultra fine sand concrete
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Figure 2. Quality loss rate of ultra fine sand concrete
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Figure 3. Relative dynamic elastic modulus of ultra fine sand concrete
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Figure 4. Compressive strength of ultra fine sand concrete after freeze thaw cycle
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Figure 5. Loss rate of compressive strength of ultra-fine sand concrete
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Table 4. Index function salt frost damage model
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