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Study on Unconfined Compressive Strength and Strengthening
Mechanism of Xanthan Gum Modified Clay
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Abstract: The clay was strengthened with natural xanthan gum, and the unconfined compressive
strength characteristics of improved clay under different curing time and xanthan gum content were stud-
ied through a series of unconfined compressive strength tests. And the reinforcement mechanism was an-
alyzed deeply. The test results show that xanthan gum as an additive can improve the unconfined com-
pressive strength of clay to a great extent, and the compressive strength of improved clay samples increa-
ses with the increase of xanthan gum content and time, and finally tends to be stable. The optimum con-
tent of xanthan gum to improve clay is 1. 5%, and the best curing time is 14 days. When the curing
time is 14 days, the strength of the improved clay samples containing 0. 5%, 1.0%, 1.5% and 2. 0%
xanthan gum increase by 13.43%, 20. 85%, 29. 87% and 34.70% respectively. Xanthan gum matrix
enhances the integrity and cohesion of soil samples by enhancing the cohesion of clay particles, so as to
enhance the compressive strength of clay samples. The research results can provide a certain reference
basis for the practical engineering application of clay strengthened with xanthan gum.
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Tab. 1 Analysis of clay chemical composition of test
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Tab. 2 Physical parameters of clay for test
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Fig. 1 Test material
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Tab.3 Compressive strength (kPa) of soil samples with different xanthan gum content and curing time
.. Eis/aliny R E/IWARCEH TFHIEIK s EiS/aliny UK PR CFEEK
&]/d BE/ % ¥ /kPa 2/ % &]/d B/ % J#/kPa /%
1 0 0.0 110. 63 20. 28 16 14 0.0 269. 67 19.76
2 0 0.5 117. 19 20. 35 17 14 0.5 305. 88 19.91
3 0 1.0 133. 86 20. 63 18 14 1.0 325.91 19. 86
4 0 1.5 150. 84 20. 44 19 14 1.5 350.23 19.55
5 0 2.0 162. 50 20.93 20 14 2.0 363.25 19. 88
6 4 0.0 142. 15 20. 33 21 28 0.0 276.78 19. 81
7 4 0.5 154.74 20. 38 22 28 0.5 311. 67 19. 15
8 4 1.0 167.91 20. 15 23 28 1.0 332.32 19. 06
9 4 1.5 225.33 20.52 24 28 1.5 355.34 19. 36
10 4 2.0 251.03 20. 80 25 28 2.0 382.16 19.38
11 7 0.0 228.92 19.83
12 7 0.5 242. 69 19. 96
13 7 1.0 261.01 20. 09
14 7 1.5 279.21 20. 05
15 7 2.0 300. 76 20.23
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Fig. 2 Stress-strain curves
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Fig. 3 Effect of xanthan gum content and curing time on compressive strength of samples
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Fig. 6 SEM images of the test samples
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