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Experimental Study on Reducing Water Absorption of Air-foam
Treated Lightweight Soil

YANG Weidong, LI Bing, MA Wenhao
(School of Civil Engineering, Southeast University, Nanjing 210096, China)

Abstract: The porosity of the air-foam treated lightweight soil is high. When air-foam treated light-
weight soil is lower than the groundwater level, part of its pores will be filled with water and its light-
weight feature will not work with elapsed time, threatening the safety of the project. Therefore, it is
necessary to study how to reduce the water absorption of air-foam treated lightweight soil. In this
study, the air-foam treated lightweight soil samples were prepared with waterrepellent admixture,
water reducing agent, early-strength admixture and fly ash (mixed in and out). Through the water ab-
sorption and compatibility tests, the effect of different admixtures on reducing the water absorption of
air-foam treated lightweight soil was studied, and the compatibility between the admixture and the

bubble mixed lightweight soil is analyzed. The experimental results show that, adding appropriate
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amount of water-repellent admixture, water reducing agent, early-strength admixture and fly ash can
reduce the water absorption of air-foam treated lightweight soil, but the reduction effect is different.
Adding 10% fly ash is most effective on reducing the water absorption of the air-foam treated light-
weight soil, and it can reduce the water absorption by 4.8%. In addition, internal adding fly ash can
not only decrease the water absorption rate of the air-foam treated lightweight soil, but also can re-
place cement to save cost to some extent, having better practicability in engineering application. After
adding water reducing agent, the defoaming phenomenon is obvious, which leads to the significantly
increased density of the air-foam treated lightweight soil, so the effect of water reducing agent on re-
ducing the water absorption of air-foam treated lightweight soil is the worst. Although mixing appropri-
ate amounts of water-repellent and early-strength admixtures can also reduce the water absorption of
air-foam treated lightweight soil, the effect is not good, and due to the defoaming phenomenon caused
by the compatibility issues, such measure lead to the increase of soil density.

Keywords: air-foam treated lightweight soil; water absorption; fly ash; water-repellent admixture;

water reducing agent; early-strength admixture
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Table 1 Basic physical and mechanical properties of clay
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Table 2 Mixture ratios of air—foam treated lightweight

soil samples
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Fig.1 Grain size distribution curve of clay
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Fig.2 Variation curves of volumetric water absorption of

samples with water-repellent admixture dosage
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water-repellent admixture
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admixture dosage
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