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Study on Crack Resistance Performance and Mechanism of Xanthan
Gum Composite Sandy Clay
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Abstract: The composite of xanthan gum and clay mixed with sand was used to analyze the crack char-
acteristics of soil surface through a series of dry cracking tests under different xanthan gums and sand
contents, and to explore the influence of different xanthan gums and sand contents on the crack resist-
ance performance of soil. In addition, the mechanism of crack resistance is analyzed in depth, and the
relevant results have certain reference value for the prevention and control of clay cracks in practical en-
gineering. The results show that both xanthan gum and sand as additives can inhibit the crack develop-
ment to a certain extent, and the soil under the combined action of them shows better crack resistance.
When the content of xanthan gum in clay increases from 0 to 0. 25%, the crack intensity factor ( CIF)
decreases from 11. 586% to 0. When the sand ratio is less than 30%, the cracking of soil is less affect-
ed. The CIF of the sample without xanthan gum is between 10% and 14%. When the sand rate increa-
ses to 70%, the CIF decreases to 1. 412%. The composite of sand mixed soil sample containing 0. 15%
xanthan gum does not crack. Xanthan gum can enhance the cohesion between clay particles and solidify
with sand particles to form a stable structure, so as to improve the ability of soil to resist fracture and en-
hance the crack resistance of clay.
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Fig. 1 Clay, xanthan gum powder and sand
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Fig. 2 Particle size distribution curve of sand
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Tab.1 Physical parameters of sand
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Fig. 3 Effect of xanthan gum content on crack

development of clay sample
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Tab. 2 Statistical table of various crack parameters of
clay samples with different xanthan gum contents
BE RERA RRETY RPRK viniZ
/% /% TERR) REURR) 4

0 11. 586 84. 892 172. 82 1.698 3
0.05 2.263 43.189 43.189 1.499 4
0.10 5.812 70. 346 81.314 1.595 2
0.15 1. 052 12.979 19. 096 1.3919
0.25 0 0 0 0
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Fig. 4 Effect of xanthan gum content on evaporation of clay sample
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Tab. 3 Initial cracking time of clay samples with

different xanthan gum contents
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Fig. 5 Final cracking of xanthan gum clay sample

under different sand contents
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Tab. 4 Statistical table of various crack parameters of xanthan gum clay samples under different sand mixing rates

5B U Sk BWE/%
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015 HBEE TR (1B R) 12.979 0 0 0 0
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NI YR 1.392 0 0 0 0
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Tab. 5 Initial cracking time of xanthan gum clay

under different sand mixing rates
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Fig. 6 Schematic diagram of mechanism of xanthan gum affecting soil cracking
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cemented sandy clay
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