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Abstract

To address the issue of difficulty in accurately monitoring the uniformity of concrete during the
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mixing process, discrete element analysis software was used to analyze the macroscopic particle
distribution and microscopic particle uniformity during and after the mixing process at a frequency
of 0~100 Hz excitation. The results indicate that the strengthening effect of high-frequency vibration
on the mixing process is better than that of forced stirring and medium to low-frequency vibration
stirring, and the mixing dispersion under high-frequency vibration stirring is smaller. However, if
the vibration frequency is too high, it will reduce the uniformity of particles and affect the mixing

quality.
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Figure 1. 3D model diagram of mixing mechanism
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Figure 2. Schematic diagram of vibration energy distribution and propagation
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Figure 3. Particle Model
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Table 1. Particle parameters
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Table 2. Material properties
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BN THRA L 2 5 (kg/m”) B 5/ (pa)
G 0.30 7850 7 x 10"
B 0.35 2700 2.7 % 10"
IKIE 0.25 1400 3.5%10°

TEFEFENL AR AL 30 L, SRR B A% B C30 Wl & bt MOk i B s G |k, & ik
BB R L 3 B o

Table 3. Mass of particle placement
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Table 4. Contact parameters
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R Aot WE FH TR YR A BEE R A
W - B 0.03 0.6 0.2
N - K 0.025 0.5 0.1
HE - EE 0.02 0.7 0.3
HRE - KYE 0.015 0.8 0.35
7K - 7K 0.01 0.7 0.3
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Figure 4. Schematic diagram of the whole mixing process
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Figure 5. Meshing
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Table 5. Mixing dispersion
F*=5 REEHE

R[] /4 % 0Hz 25Hz 50 Hz 75 Hz 100 Hz
5.0s 0.9077 0.8736 0.8689 0.8701 0.8850
75s 0.8047 0.7784 0.7778 0.7783 0.7744
10.0's 0.7535 0.7226 0.7210 0.7223 0.7218
12.55 0.6907 0.6641 0.6607 0.6605 0.6594
150 s 0.4836 0.4530 0.4458 0.4475 0.4363
17.5s 0.2979 0.2528 0.2639 0.2398 0.2429
20.0 s 0.2488 0.2207 0.2127 0.2044 0.2027
225 0.1739 0.1388 0.1293 0.1256 0.1369
25.0's 0.1507 0.1229 0.1208 0.1093 0.1169
2755 0.1698 0.1421 0.1391 0.1278 0.1452
30.0's 0.1598 0.1282 0.1196 0.1089 0.1243
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Figure 6. Mixed dispersion curve with time
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