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Filling Effect of Kubuqi Aeolian Sand on Different Classifications of River Sand
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Abstract: In order to explore the influence of replacing river sand with aeolian sand on filling effect and
voidage of fine aggregate, the optimal replacement rate of aeolian sand for river sand with different fineness
modulus in different grade distribution areas was determined. This work was accomplished through the
following two aspects. The first was comparative analysis of the data of voidage, which was obtained by
the replacement of aeolian sand to 9 groups of river sand with different grade distribution areas under dif-
ferent replacement rates. The second was simulation of fine aggregate which was operated by PFC3D dis-
crete element software. In addition, the river sand with the same gradation as Kubuqi aeolian sand was
used to carry out similar test and simulation exploration. By comparing the previous test results, the influ-
ence factors of the grain shape of the aeolian sand in the Kubugqi desert on the voidage of fine aggregate un-
der different fineness modulus river sand and different replacement rates were determined.
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Table 1 Particle gradation of aeolian sand

<20. 075 0.075-0.16

Particle size/mm

Passing ratio(by mass)/ % 8.7 35.3

0.16 - 0. 315

0.315-0.63 0.63-1.25 1.25-2.5

45.5 10.5 0 0
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Table 2 Gradation of river sand

River sand Bulk density/

Passing ratio(by mass)/ %

dlassification Gz om0 16 mm 0.16 - 0.315- 0.63 - 1.25- 2.5- o
0. 315 mm 0. 63 mm 1. 25 mm 2.5 mm 5 mm
3.6 1676 2.08 6. 28 10. 60 19. 25 27.79 29. 41 4.59
Coarse -
. 3.4 1703 1.74 17. 21 8. 36 11. 89 25. 83 29.73 5.24
san
3.2 1672 3.35 3.51 16. 22 30. 49 26. 04 12. 77 7. 62
3.0 1692 4.04 8. 29 23.70 16. 30 27. 92 12. 36 7.39
Medium _ _
| 2.7 1728 4.85 22. 30 20. 50 19. 21 11. 83 19. 20 2.11
san
2.4 1731 6.27 22. 38 24.03 19. 37 12. 00 9.43 6. 52
2.2 1700 3.50 31. 70 26.97 12. 85 13. 31 6. 35 5. 32
-
ms 1.9 1676 8.06 27.61 34.39 9.15 7.76 3.10 9.93
san
1.7 1671 6. 47 36. 98 35.76 11. 08 3.24 1.15 5. 32
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(a) Particle model of aeolian sand
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Fig. 1
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(b) Particle model of river sand
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Fig. 2 Several accumulation modeling processes
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Table 3 Gradation of coarse sand for simulation(M=3. 6) w/ %
<0. 16 mm 0.16 —0. 315 mm 0.315-0.63 mm 0.63-1.25 mm 1.25-2.5 mm 2.5-5mm =5 mm
2.41 3.11 40. 44 23.29 26. 26 27.27 7.21
3.39 4. 16 10. 98 24.37 22.41 33.48 1.21
2.08 5.12 13.57 17.11 28.65 29.91 3.56
2.98 5.16 8. 07 20.67 30. 27 26.72 6.13
2.06 3. 36 19. 35 12. 89 29.37 31.72 1. 25
4.38 7.52 4.92 18.33 33.09 29. 06 2.70
2.48 2.58 11. 30 21.62 29.95 24.77 7.30
3.05 4.53 9.93 18.16 35.90 25. 38 3.05
2.24 4.13 10. 26 26.12 23.02 30.53 3.70
2.99 2.56 17. 27 17. 66 25.10 32. 80 1.63
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Fig. 3 Experimental results of fine aggregate voidage
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Table 4 Experimental results of aeolian sand replacement rate on fine aggregate voidage with different fineness moludus of river sand

Change rate of voidage/ %

R/

. M=3.6 M=3.4 M=3.2 M=3.0 M=2.7 M=2.4 M=2.2 M=1.9 M=1.7
0 0 0 0 0 0 0 0 0 0

5 0.93 2.49 2.71 1. 83 1. 37 0. 95 1. 04 —0.27 —0.57
10 4.12 5. 80 6.99 4.63 2.63 1.50 1. 09 —1.20 —1.27
15 5. 15 6.43 7.63 5. 11 2.49 1. 18 —0.14 —1.59 —1.94
20 7.50 8. 15 9.28 6. 04 2.92 0.09 —1.18 —2.16 —2.91
25 8.70 10. 20 9.51 6. 04 2.49 —0.66 —1.88 —3.34 —4.06
30 10. 17 11.35 10. 28 5.70 1.89 —1.04 —2.55 —3.97 —4.90
35 10. 44 11. 43 10. 39 5.08 1.03 —2.04 —3.42 —4.65 —5.44
40 12.16 12. 06 10. 58 4. 80 —0.17 —2.90 —3.95 —4. 64 —5.73
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Fig. 4 Simulated results of fine aggregate voidage
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Table 5 Simulation results of aeolian sand replacement rate on fine aggregate voidage with different fineness moludus of river sand

Change rate of voidage/ %

R/%
M=3.6 M=3.4 M=3.2 M=3.0 M=2.7 M=2.4 M=2.2 M=1.9 M=1.7
0 0 0 0 0 0 0 0 0 0
5 1. 59 2. 34 2.76 1. 64 1. 34 0. 54 1. 17 —0.34 —0.76
10 1.18 5. 34 6. 50 1. 49 2.57 0.93 1.26 —1.40 —1.24
15 5.32 6.42 7. 86 5.07 2.75 0.91 —0.23 —1.60 —1.85
20 7.65 8. 08 9. 47 6. 63 2.87 —0. 36 —1.11 —2.23 —2.92
25 8. 84 10.13 9.70 6.01 2.81 —0.72 —1.72 —3.51 —4.13
30 10. 29 10. 99 10. 39 5. 86 2.12 —1.48 —3.21 —4.03 —4.94
35 10. 97 11. 45 10. 62 5. 31 1.02 —2.99 —3.83 —4.25 —5.47
40 12.28 12.08 10. 65 4. 66 —0.33 —3.41 —4.32 —4.65 —5.70
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Fig. 5 Change rate average values of each group of fine aggregate voidage change rate from

experimental results to simulation results
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