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Experimental study and analysis of expansive
soil improved with chemical medicine

. 1 . .1 . 2
YU Hai-zhen', LI Xiao-qing, YAO Jian-wei
(1.College of Civil Engineering & Mechanics, Huazhong University of Science & Technology, Wuhan 430074, China;
2.The Fourth Railway Investigation & Design Institute, Wuhan 430063, China)

Abstract: The improvement of expansive soil is an important lesson in the study of expansive soil subgrade treatment; so it has been
concerned by the geotechnical researchers and engineers. Combined with slope treatment project of expansive soil on a highway, the
chemical improving expansive soil by experiment with ESR ecotypic medicine is studied. Both of the mechanism and the
effectiveness of improving expansive soil are analysed. It is discovered that the expansive soil become non-expansive after chemical
treatment. The improved expansive soil has been changed from hydrophilicity to hydrophobicity and has good water stability. While
the soil has the characteristic of sand and every strength index is largely increased. The foundation bearing capacity is also increased
by the number of spraying; and the best spraying number is 3 —4.
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Fig.1 Scanning electron microscope photos on microstructure of the clay mineral before and after improved test
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Table 1 Comparison results of physical indexes of expansive soil before and after improved test

by i 9? AR (mm) R0 2 RS %
ey P R BR e, ki fE (mm 6
m o 0 0.5~0.25 0.25~0.075 0.075~0.05  0.05~0.005 0.005~0.002 <0.002
JRAk / 68.9 217 472 12 3.5 1.9 57.8 15.8 19.8
Skt 0.0~03 56.5 28.0 28.5
gt 0.3~0.6 58.5 272 313 33 13.3 61.7 9.8 11.9
Bttt 0.6~1.0 62.1 25.1 37.0
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Table2 Result of heavy compaction test before and after test

” W i SR
Lh /m B AR % KT %% g-em”
JAR / 16.1 1.848
ootk 0.0~0.3 17.1 1.803
ootk 0.3~0.6 16.8 1.815
ekt 0.6~1.0 16.3 1.835

®3 RKATE LS E R
Table 3 Mechanical indexes of expansive soil before and
after improved test

W UL S0 B A
AR RRbe WEERe g,
/kPa /(°)

JAR / 105.8 24.1 1120
Hettkt 0.1~03 193.5 26.3 2050
Mttt 0.4~08 162.1 258 1730

Mttt 0.8~1.1 151.0 24.9 1300
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Table 4 Result of the depth and permeability
5 AL/ m
0 02 05 08 1.0 15
W we/% 689 558 565 585 605 621 682
B we/ % 217 285 280 272 267 251 218
Wykiesn, 472 273 285 313 338 370 464
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Table 5 Changes on expansive indexes of the soil
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Table 6 Changes on the hydrated properties of the soil
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Table 7 Result of bearing strength test
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