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Experimental Study on Swelling Property of
Subgrade Soil in a First Class Highway
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Abstract Based on the experimental study on water contents liquid limit plastic limit, particle composition,
mineral content, free expansive ratio and swel shrink total ratio of the filled soil in a first class highway, this pa
per evaluates the property of the subgrade soil by using the plasticity chart and considering various indices. It is
concluded that the filled soil is silt soil with high liquid limit and plastic limit, which has the low swelling proper
ty in natural state. According to the results of the compaction test and bearing ration test itis discovered that the
filled soil also has the swelling property after being compressed, which may result in the crack of the subgrade
with the change of the water contents.
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Fig.1 Soil Profile Characteristics of the Subgrade Barow Pit
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Tab.1 Results of Field Experiments Liquid and Plastic Limit

1% /(KN - m-3)
1 ® 48.98 16. 93 2.76 1.379
1 ® 34,14 17. 83 2.75 1.022
F1 @ 34. 64 17.93 2.75 1.022
11 ® 42.55 - 2.78 -
220 30.07 18.13 2,72 0.916
22® 32.96 17.93 2.76 1.003
220 40. 68 17. 44 2.75 1.178
22D 41.03 17.25 2,74 1.191
23@ 31.90 18.13 2.73  0.950
230 32.40 18. 13 2.74 0.957
23@ 32.68 18. 33 2,73 0.937
230 40. 43 17.15 2.76 1.220
1% 1%
1 ®@ 54,39 34. 66 19.7 0.726
1o 44.79 23.55 21.2 0. 499
1@ 44.79 23.55 21.2 0. 499
11® 48.13 22.45 25.7 0.783
220 41.30 21.27 20.0 0. 439
22® 50. 43 20.22 30.2 0.422
220 53.46 23.51 30.0 1.358
22D 58.82 22.00 36. 8 0.517
230 50. 40 21.87 28.5 0.352
230 48.51 23.71 24.8 0. 350
23® 37.79 21.12 16.7 0. 693
23® 50. 75 25. 63 25.1 0.589
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2 Tab.3 Mineral Composition Analysis wg 1%
Tab.2 Results of the Particle Analysis % -
/mm 1@ 194 1.2 24 249  50.4 1.7
<2 <<0.25 <<0.074 <<0.05 <<0.005 << 0.002 F1Q® 187 2.4 26 240 48.5 3.8
11@ 100 97.90 97.80 90.86 3875 27.40 H1® 7.8 23 57 228 46.2 2
1+ @ 100 98.50 97.64 97.57 4536 35.72 220 18.3 1.3 L4 235 47.6 7.9
11® 100 98.09 97.15 93.73 41.84 29.87 220 181 L7 26 23.0 47.0 7.6
22@ 100 98.90 94.25 89.96 3415 29.94 220 185 12 37 237 48.0 4.9
22© 100 99.20 97.46 97.37 46.90 31.30 22@ 9.1 0.8 29 245 4.7 3.0
223 100 98.85 98.15 97.57 5678 38.56 23@ 198 1.0 36 242 49.0 3.4
22@® 100 99.30 97.34 96.14 47.09  30.89 230 19.4 1.9 04 250 50.6 2.7
23@ 100 98.96 98.01 97.97 48.82 34.29 23@ 189 2.1 23 Kz 41 3.4
230 100 99.30 97.82 96.14 3891 24.17 230 18.6 2.0 44 238 48.2 3.0
23 @ 100 99.30 98.02 97.97 43.91 28.80
230 100 98.90 96.84 87.60 3875 28.71 =
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1@ 26.0 2.10 / /
/
11® 20.0 , (g- em-3) 1% (g em —3) /g
220 12.5 0. 69 11 18.3 1.87 1.919  1.869 71
220 26.0 2.69 22 16.7 1.85 3.411  1.860 178
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230 2.3 412 /kPa 1% /kPa 1%
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Tab.6 Particle and Physical Index (lassification of Swelling Soil
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