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Experimental Study on Permeability and Microscopic Characteristics
of Nano-layered Silicate Composite Sand
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2. Department of Geotechnical Engineering, College of Civil Engineering, Tongji University, Shanghai 200092, China;
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Abstract: Grouting is one of the commonly used methods to control leakage in underground engineering. A novel per-
meation grouting technology based on nano — layered silicate material is proposed. Compared with traditional cement
and chemical grouting, this technology has good self — permeability, micro disturbance, and no pollution. Based on lit-
erature review of relevant research, representative but less studied nanomaterial were selected, Laponite was selected
as the experimental material. The falling head permeability tests and Cryo — scanning electron microscopy tests were
conducted. The comparison of permeability test results before and after Laponite grouting shows that anti — penetrability
performance nano composite sand has been significantly improved. Adding 1.5% ~3.5% Laponite, the permeability
coefficients of sand were reduced from 6. 12 x 10 ¢cm/s t0 8.99 x 10 > em/s ~6.09 x 10 ~® ¢m/s. Cryo-scanning e-
lectron images directly illustrate the microscopic mechanism of Laponite grouting. The pore fluid is modified, and the
cemented soil particles are simultaneously wrapped, thus improving the permeability of sand. The above research re-
sults can provide reference and data for the same type of grouting materials.

Keywords: penetration grouting; Laponite; nanocomposite soil; permeability ; microstructure
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