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Influence of Rheological Properties of Lightweight Foamed Concrete
on Preventing Foam Collapse

ojgM -

ol . o x|2 . =3 . = 4*
HES - ZRAP - JIME - HEY

1

Hyang-Sun Lee' - Jong-Woon Jeon' + Mujin Jo? - Seong-Hoon Kee® -+ Dongyeop Han*

(Received October 29, 2018 | Revised November 29, 2018 | Accepted December 6, 2018)

The aim of the research is to provide possibility of quality controlling by rheological properties for lightweight foamed concrete. The
lightweight foamed concrete achieves its low density by containing air bubbles (foam) produced during the mixing process. Therefore,
containing foamed volume during setting period is critical for the securing the performance as an insulating material. In this research,
regarding foam collapse during the setting period, rheolgocial properties of fresh state lightweight foamed concrete were assessed to
get its relationship with volume stability, or foam stability. For the experiment regarding foaming factors including mixing time, mix
design of contents for materials, rheological properties of fresh state lightweight foamed concrete were tested with its density and
settling depth. Based on the settling depth with various factors, relationship with rheological properties was analyzed, and especially,
close relationship of plastic viscosity and settling depth was found. Therefore, from the results of this research, it is considered to
contribute on suggesting a new approach of quality controlling for lightweight foamed concrete using rheological test method.
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Table 1. Experimental plan
Factor Default Levels
Mixing time | 5 10 6, 8, 10, 12, 14
W/B 6 0.9 |06, 0.7, 0.8, 09, 1.0, 1.2
Mixture | Viscosity agent | 6 0.3 0, 0.1, 0.2, 0.3, 0.5, 0.7
conditions| Foaming agent | 6 | 0.3 0, 0.1, 02, 0.3, 0.5, 0.7
Superplasticizer | - 0.3 -
Waste paper 6 4.75 0, 1,2 3,45
Slurry density
Test ) Dry density

Settling depth
Plastic viscosity
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Table 2. Physical properties of normal portland cement

Packing density | Particle mean size | Specific surface area
(kg/m) (m) (cu/g)
Cement 0.967 0.001<10~* 0.0014 <1077

Powder
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(a) Protocol of applying shear rate and time duration for flow curve
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Bingham

T : shearing stress
T, : yield stress

y : shearing strain
To : plastic viscosity

Shear stress

Shear strain rate
(b) Calculation of Bingham model from flow curve obtained

Fig. 1. Rheological test setting
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Fig. 2. Influence of mixing time on slurry and dry densities of
lightweight foamed concrete
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Fig. 3. Influence of W/B on slurry and dry densities of lightweight
foamed concrete
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Fig. 4. Influence of viscosity agent on slurry and dry densities of
lightweight foamed concrete
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Fig. 5. Influence of foaming agent on slurry and dry densities of
lightweight foamed concrete
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Fig. 6. Influence of waste paper on slurry and dry densities of
lightweight foamed concrete
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Table 3. Result value of plastic viscosity, ratio of foaming agent/water
and settling depth by experimental factor

Factor Levels ?lasti.c Foaming Settling
viscosity agent/water depth
Mixing 12 1.60 0.33% 8.36
time 14 1.45 0.33% 22.77
0.6 237 0.50% 144.00
W/B 0.7 1.80 0.43% 39.85
0.8 1.84 0.38% 14.67
Viscosity 0.5 2.07 0.33% 2.10
agent 0.7 1.60 0.33% 3.63
Foaming 0.5 1.30 0.56% 159.00
agent 0.7 1.30 0.78% 174.00
Waste paper 0 1.47 0.33% 3.88
1 1.53 0.33% 0.86
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Fig. 9. The relationship between plastic viscosity and settling depth
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