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Table 1 Table of basic physical and mechanical properties of expansive soil
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Table 2 Table of main chemical components of rice husk ash
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Figure 1 Test materials, equipment and sample schematic diagram
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Figure 2 Expansive performance change curve of improved expansive soil
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Figure 3 The relationship diagram between shear strength and normal stress of improved expansive soil
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Figure 4 The influence of rice husk ash content on the percentage increase of shear strength
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Figure 5 The variation curve of cohesion and internal friction angle of improved expansive soil
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Figure 6 The influence of rice husk ash content on the percentage increase of cohesion and internal friction angle is

illustrated
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Figure 7 The creep curves of improved expansive soil and undisturbed soil with time change
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Figure 8 The strain increase of undisturbed soil and improved expansive soil varies with time
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Undisturbed soil and rice husk ash improved expansive soil SEM diagram
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The Critical Dosage and Performance Evolution Mechanism
of Expansive Soil Improved by Rice Husk Ash

Yue Linfeng
Southwest Petroleum University, School of Earth Science and Technology, Chengdu

Abstract: In order to explore the mechanism and optimal dosage of rice husk ash to improve expansive soil, a
systematic study on rice husk ash was carried out through the combination of indoor macroscopic test and microscopic
characterization. The results show that there is a critical value of 25 % for rice husk ash content, which is divided into
effective improvement area ( < 25 % ) and performance attenuation area ( > 25 % ). In the effective improvement area,
the results of the superposition of various mechanisms such as C-S-H gel formed by volcanic ash reaction, physical
filling, ion exchange and mineral transformation lead to the gradual improvement of the improvement effect with the
increase of dosage : the maximum decrease of free expansion rate is 79 %, the shear strength is continuously improved,
and the anti-deformation performance is the best at the dosage of 25 %. The phenomenon of chemical cementation and
physical filling is verified from the microscopic point of view. When the content is more than 25 %, the physical filling
turns into a negative ‘skeleton replacement effect’ , and the excessive inert material dilutes the reaction system, so that
the expansion index rebounds, the marginal benefit of strength growth plummets, and the comprehensive performance
enters the attenuation zone. The study clarifies that 25 % is the best economic dosage, which provides a theoretical basis
for the improvement of expansive soil engineering.

Key words: Improved expansive soil; Rice husk ash; Eco-friendly materials; Expansion performance; Mechanical

properties
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