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Abstract: The general moving object(GMO) method was used to simulate the motion and static segregation
of fresh self-compacting concrete(SCC) considering the fresh self-compacting concrete as a two-phase solid-
liquid medium. The effect of yield stress and viscosity of mortar on aggregate movement process was stud-
ied. Based on this, the movement behavior of three groups of self-compacting concrete coarse aggregates
with different gradation in mortar was studied. The results show that the yield stress of mortar has an ob-
vious effect on the static segregation of concrete, while the viscosity has little effect. The segregation be-
havior of different aggregate gradations under the same conditions is different, but it still shows certain
regularity. Under the same conditions, gradation with less content of large particle size aggregate and
more content of small particle size aggregate is relatively stable.
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Fig. 3 Comparison of vertical displacement of aggregate
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Table 1 Coarse aggregate content at three aggregate gradations

¢(coarse aggregate) /%

Aggregate size/mm

Gradation [ Gradation [| Gradation [l

19-25 9.0 3.0 2.3
12.5-19 19.0 15.0 9.2
9.5-12.5 8.0 14.0 5.1
4.75-9.5 14.0 15.0 25. 4

Total 50.0 47.0 42.0

Gradation [

Note: The aggregate content refers to proportion of aggregate
of each particle size to total aggregate (including fine aggregate) in

specimen.
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Fig.4 Sketch map of simulated specimen and three aggregate gradations
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Table 2 Coarse aggregate content under different yield stresses with plastic viscosity of 25 Pa « s

¢(coarse aggregate) /%

Yield

Gradation | Gradation [[ Gradation [[I
stress/Pa
Part [ Part |[ Part [l Part [ Part || Part [[| Part | Part || Part [[|
15 15.8 38. 8 45. 4 18.2 36. 1 45.7 20.1 35.1 44.°8
20 20.5 37.2 42.3 22.5 35. 4 42.1 23.4 34.5 42.1
25 28. 6 34.0 37. 4 29. 4 33.8 36. 8 30.7 33.5 35. 8
30 33.1 32.9 34.0 32.9 33.5 33.6 33.1 33.3 33.6
Note: The aggregate content refers to proportion of aggregate of each part to total aggregate.
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Table 3 Coarse aggregate content of gradation | under different plastic viscosities of yield stress at 15, 30 Pa
Plastic ¢(Coarse aggregate) /%
viscosity/ Yield stress at 15 Pa Yield stress at 30 Pa
(Pa + s)
Part [ Part || Part [l Part [ Part [| Part [[|

15 15.8 38. 8 45. 4 33.1 32.9 34.0

20 15.7 38.7 45. 6 33.4 32.7 33.9

25 16.0 38.9 45.1 33.2 32.9 33.9

30 15.8 38.7 45.5 33.1 32.8 34.1

Note: The aggregate content refers to proportion of aggregate of each part to total aggregate.
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Fig. 5 Range and standard deviation of three gradations under different yield stresses
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