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Synergistic reaction of K" and pllyvinyl alcohol on restraing swelling and
hydrating behavior of expansive soil
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Abstract: K" and pllyvinyl alcohol were choosen as the inhibition reagent on the hydrating and swelling behavior of expansive
soil on the basis of the studies on crystalline swelling and osmosis swelling. Synergistic reaction of K™ and pllyvinyl alcohol
which were thought friendly to the environment was proved by a series of tests. It would reduce the free swelling ratio, improve

the granularity ingredient and enhance the stability in water. The composition of KCI solution of 7% with pllvvinv] alcohol of

0.6% was regarded as a reasonable proportion.
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Fig. 1 Crystalline swelling of montmorillonite with an increase of
water content
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Fig. 2 Crystalline swelling and osmosis swelling
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Fig. 3 Influence of content of PVA on free swelling ratio of the

expansive soil
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Fig. 4 Influence of content of KCI and synergistic reaction of K*
and PVA on free swelling ratio of the expansive soil
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Tablel Free swelling ratio of the expansive soil in PVA solution with different content

PVA AR E/ % 0 0.1 0.2 0.3

0.4 0.5 0.6 0.7 0.8 0.9 1.0

A H Ik /% 80 76 72 68

65 64 61 60 59 59 58
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Table 2 Free swelling ratio of the expansive soil in different solutions

KCl e/ %

PVA ¥ RE %

1 2 3 4 5 6 7 8 9 10 11

0 80 78 72 65 65 60 55 53 51 50 49 47
0.5 64 66 62 59 54 49 48 46 41 40 35 33
0.6 61 61 54 48 46 42 38 35 34 32 32 31
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Fig. 5 Accumulative distrubution of expansive soil in different

solutions
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Fig. 6 Size distribution of expansive soil in different solutions
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Table 3 Results of hydrolysis tests
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Fig. 7 Curve of hydrolysis
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