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Moisture Changes and Influencing Factors of
Unsaturated Soil Subgrade under Atmospheric
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(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and

Soil M echanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Based on the water, steam flow equation and heat diffusion equation, a subgrade model was
established and the moistureity change rule of subgrade under the action of the atmosphere was studied. By
changing the atmospheric phase parameters and the soil characteristics parameters, the unsaturated road-
bed moistureity change rule under the influence of different climate environment was studied. The results
show that the effect of atmosphere on the unsaturated soil subgrade is significant, and the depth of the
impact range is limited, the subgrade moistureity change caused by solar radiation is the largest, the rela-
tive moistureity is the second largest; and the influence of the permeability coefficient and soil water char-
acteristics of the subgrade itself on the filled soil moistureity change is very large; the higher the initial wa-
ter content of the filled soil subgrade, and the bigger the evaporation strength, the higher the subgrade de-
hydrate degree; the rainwater will easier invade the subgrade, and the moistureity of the subgrade will be
changed at long time and small rain rainfall pattern.
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Fig. 2 Soil water characteristic curve of clay
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Fig.3 Transient changes of subgrade moisture at

different depths in evaporation
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Fig.4 Transient changes of pore water pressure of subgrade

at different depths in non-steady evaporation

Fig. 5 The influence of relative moistureity on the subgrade

moisture at different depths
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Fig.6 The influence of wind speed on the subgrade

moisture at different depths



XA, FRAAEAT A L RALRE AR E 5 AT 775

7 or —e— k=100 nm/s
—®— /=1.25 nm/s
’ ’ 02 —&— /=3.00 nm/s
) O. 7 m e
’ g
= -041
0 -
=0.6 F —— k=5.00 nm/s
_02k —*— k=7.00 nm/s
’ —o— /=9.00 nm/s
-0.8 L L .
= —— N=12.9 MJ/(m2 . d) 10 15 20 25
0/%

S04 _m N=10.0 MJ(m2 - d)
—&— N=8.0 MJ/(m2 . d)

o6l = N=6.0MI/(m? - ) 9

T —— N=4.0 MJ/(m? - d) . . N

—8— N=2.0 MJ/(m2 . d) Fig.9 The influence of permeability on the subgrade
-0.8 . L ! moisture at different depths
10 15 20 25
0/% 3.5
7 10
Fig. 7 The influence of solar radiation on the subgrade . s ,
moisture at different depths ,
3.4 ’
8
. b
b
b b
9
0 —
0 -
=02

-02f £ -04F —o—0,-18%
g B 0,720%
< oL A 0722%

04} —X— 0,=24%

—X— 0,226%
-0.8 ' : '
0 10 20 30
-0.6 n 0
10 24 o
0,
0/% 10

8 Fig. 10  The influence of initial water content on the

Fig. 8 The influence of air temperature on the subgrade subgrade moisture at different depths

moisture at different depths 4
K

N N

9 60, 30, 15, 8 mm/d. 11

3d



776

E o o @

X

4 4 B s

[ 1]

[ 2]

—o— /N 8d, %K 3d
—m— TR 4d, &R 3d
-0.6F —A— KW 2d, &K 3d
—— BN 1d, &K 3d

-0.8 : ' '
10 15 20 25

11

Fig. 11

T ransient changes of subgrade moisture

after rain-evaporation
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