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Indoor Simulation Test on Characteristic Parameters of Expansive Soil
Embankment Under the Different Weather Conditions

LUO Wenke

Hunan Provincial Key Laboratory of Safe Mining Techniques of Coal Mines; Hunan University of Science and Technology,
Xiangtan 411201, Hunan Province, China

Abstract In order to explore the basic laws of the characteristics parameters of expansive soil moisture, soil pressure, temperature,
vertical expansion and contraction deformation in the different climatic conditions, the weak expansive soil and the medium expansive
soil which frequently appears in highway construction in Hunan Province were selected as the test samples. According to 90% of the
compaction degree to fill, in different drainage boundary conditions, two groups of expansive soil embank simulation experiment was
taken in four different climate conditions, the results indicate that the water content, soil pressure, temperature, and swelling and
shrinkage deformation of expansive soil embankment are all governed by atmospheric effects, and are close related to the embankment
soil type, density, drainage boundary conditions: (1) The shallower subgrade buried, the greater impact of atmosphere on water content
changes is . The higher water content, the clearer impact of climate conditions is. (2) The changes of earth pressure in expansive soil
embankment are caused by the moisture content and expansive soils pressure in different climatic conditions and different moisture
content. (3) The biggest infection factor is successive sunshine, followed by rain; cloudy day only has a minimal impact. (4) Vertical
expansion and contraction change mainly occur in the top water phase of road embankment foundation. Thus, in specific construction
projects, anti—seepage and moist maintenance and rational design of drainage system are the key technologies for the prevention and
treatment of expansive soil damage.
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(a) Stereo schematic of model box (b) Observed distribution on glass surface of model box (c) Distribution of testing components
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Fig. 1 Stereo schematic of model box and the schematic of testing components
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Table 1 Design scheme of simulation experiment box
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(b) Drainage boundary condition
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Fig. 2 Schemes of experimental model box and boundary condition
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Fig. 3 Curves of moisture changing with time for weak (a)
and medium (b) expansive soil under the
different climates conditions

2.2
1 . 2
4 o
(1)
4(a), 47 ,
4d , ,
s s OMPa
0.018MPa, ,  0.018MPa
0.020¢
0.016F .
= 0.012F ——4LIEh&
= 0.008F ——5StENE
= 0.004f ——6" LT 7
2 o el .
H —0.004F
—0.008 b iR T T ¥ IR
—0.012¢ 1 H“‘-T ‘I_‘ T ]
0 5 10 15 20 25
I fw/d
(a)

(a) Lateral medium expansive soil pressure changing with time
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(b) Lateral medium expansive soil pressure changing with time
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(c) Lateral weak expansive soil pressure changing with time
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(d) Bottom weak expansive soil pressure changing with time

Fig. 4 Curves of soil pressure changing with time for weak and medium expansive soil under the different climates conditions
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Fig. 5 Curves of temperature changing with time for weak (a) and medium (b) expansive soil
under the different climates conditions
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Fig. 6 Deformation time curves of roadbed of expansion
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Table 2 Test result analysis on expansion and contraction in vertical direction at different positions for weak expansive soil

2* 9" 12* 18" 22¢ 27* 28"
x/em 101.5 204.0 101.5 150.3 101.5 101.5 101.5
y/em 74.0 102.8 133.5 163.0 194.0 2235 254.0

14.1 42.3 73.8 103.1 1342 163.7 194.1
9d 13.0 41.5 72.8 102.3 134.0 164.2 194.9
-0.9 -0.8 -1.0 -0.9 -0.2 +0.5 +0.8

13.0 41.3 72.8 102.4 134.0 164.3 194.9
7d 13.0 41.2 72.8 102.4 1339 164.0 194.9
0.0 -0.1 0.0 0.0 -0.1 -0.3 0.0

13.0 41.3 72.8 1024 1339 164.0 194.9
7d 13.0 41.3 73.0 102.3 134.0 164.0 194.9
0.0 0.0 +0.2 -0.1 +0.1 0.0 0.0

13.0 41.3 73.0 102.3 134.0 164.1 194.9
7d 13.0 41.2 73.0 102.4 134.0 164.0 194.9
0.0 -0.1 0.0 +0.1 0.0 -0.1 0.0

) o

Notes: Expansion is positive,contraction is negative.
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Table 3 Destruction features of expansive soil subgrade indoor simulation tests
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