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Abstract

The high compressibility and low strength of silty clay limit its application in major engineering pro-
jects. To overcome these limitations, silty clay is solidified with a biopolymer—guar gum. Taking silty
clay at a construction site as the research object, this paper carried out permeability tests, triaxial
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unconsolidated undrained shear tests, and disintegration tests to further explore the engineering char-
acteristics of guar gum solidified silty clay. The results show that under the same confining pressure,
with the increase of guar gum content, the permeability coefficient of clay samples decreased gradually.
At 100 kPa, the permeability coefficient of 1.0% guar gum solidified soil sample was 0.25 x 10-5 cm-s-1,
and the corresponding permeability coefficient decreased by 53.2%. The peak strength of silty clay
without guar gum is low, and the peak strength increases gradually with the increase of confining pres-
sure. When the confining pressure is 100 kPa and the dosage of guar gum is 1.0%, the peak strength
reaches a maximum of 316.7 kPa. The disintegration of uncured silty clay showed a linear increase
trend, and all the silty clay disintegrated within 300 s. The disintegration of silty clay cured by guar gum
was 5.9% after 30 minutes of immersion, indicating that the silty clay cured by guar gum had good dis-
integration resistance. The arrangement of soil particles of unsolidified silty clay is relatively loose, and
more pores are formed. After curing guar gum, the number of pore channels of silty clay decreased
significantly, and guar gum had a good cementation effect among soil particles.
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Table 1. Basic physical properties of silty clay
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Figure 1. Silty clay sample preparation process
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Table 2. Test scheme
Fz2 REFR

[l JE (kPa) TrIKE (%) IR GRS 5 (%) [l I (kPa) TrIKE (%) JIUR 21515 1 (%)
25 20 0 50 20 0.75
25 20 0.5 50 20 1.0
25 20 0.75 100 20 0
25 20 1.0 100 20 0.5
50 20 0 100 20 0.75
50 20 0.5 100 20 1.0
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Figure 2. The relationship between guar gum content and permeability
coefficient of silty clay
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Figure 3. Curve of the change of guar gum content on the shear strength of silty clay
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Figure 4. Stress-strain curve of confining pressure on guar gum
solidified silty clay
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Figure 5. Disintegration process of uncured silty clay and silty clay after curing of guar gum
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Figure 6. Curve of disintegration of guar gum solidified silty clay over time
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Figure 7. Microstructure of uncured silty clay and guar gum after curing
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