( )y 52 2021 4

J. ( ) 2021 52(4): 209-219.
WANG Shihan NIU Fujun ZHANG Heng. Progress of study on application of nanomaterials to soil modification J . Water Resources and
Hydropower Engineering 2021 52(4): 209-219.

12 12 12
(1. 510640;
2. 510640)
doi: 10. 13928/j. cnki. wrahe. 2021. 04. 023 ( ) (OSID) :
TU447 DA © 1000-0860( 2021) 04-0209-11

Progress of study on application of nanomaterials to soil modification
WANG Shihan' > NIU Fujun' > ZHANG Heng'’
( 1. State Key Laboratory of Subtropical Building Science South China University of Technology Guangzhou 510640
Guangdong China; 2. South China Institute of Geotechnical Engineering South China University of Technology
Guangzhou 510640 Guangdong China)

Abstract: With the development of nanotechnology and the relevant interdisciplinary application the nanomaterials are applied to
soil improvement as new kinds of additives. In order to deeply understand the influence of nanomaterials on soil properties and the
related function mechanisms and enhance the understanding of the relationship between nanotechnology and geotechnical engineer—
ing the study statuses effectivenesses and applicabilities of different types of nanomaterials in the aspect of soil modification are
briefly reviewed and summarized herein. The influences from nano silica sol nano-silica nano-clay minerals nano-alumina and
other nanomaterials on the soil modification are mainly discussed while the interaction mechanism between nanoparticles and soil
particles are explained in combination with the macroscopic mechanical properties and microstructure changes concerned.
Nano—powder particles strengthen soil mass through enhancing compressive strength and lowering hydraulic conductivity meanwhile

alleviate the liquefaction of soil mass with the permeabilities and thixotropies of nano silica sol bentonite suspension and magnesium
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lithium silicate. Although the relevant experimental studies show that the properties of soil mass can be significantly improved by
adding a small amount of nanomaterials most of them are still limited to the lab-experiments for which the new environment4riend—
ly methods and techniques those are easy for the in situ construction with low costs are necessary to be further explored.

Keywords: nanotechnology; nanomaterial; soil modification; hydraulic conductivity; liquefaction of soil mass; function mecha—

nism; expansive soil; mechanical properties
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Fig. 2 Concept of silica sol stabilizing liquefiable site
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