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Influence of Moisture Content Change Cyclicity
on Modulus
Subgrade Soil

Evolution Law of Cohesive

LI Dongaeue, LING Jignming, QIAN Jinsong, WANG Huilin
(Key Lahoratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804 ,China)

Abstract; After experiencing a repeated dry-wet cycle, the
mechanical properties of the subgrade soil show irreversible
changes. An indoor test was carried out to investigate the
influence of the moisture content changes cyclicity on
resilience modulus of the cohesive subgrade soil. And the
extent of the resilience modulus attenuation of subgrade result
in frequently dry-wet cycle was analyzed. A series of humidity
cycle such as “water seepage under the permeable stone—
standing—oven dehydration” were repeated to imitate the
scene of the subgrade soil moisture content fluctuation
process. The resilience of subgrade soil was tested by the
system of UTM. The results show that the moisture content
changes cyclicity influences the resilience modulus of cohesive
subgrade soil. The resilience modulus decreases against the
increase of cycle times. On the same stress state, the higher
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the equilibrium moisture content is, the more sensitive the
resilience modulus changes are. As a result, the resilience
modulus tends to be unstable.
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moisture content; moisture cyclicity
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Fig.1 Experimental apparatus schematic diagram
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Fig.2 The relationship between the moisture

content and the time
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Fig.3 The relationship between the moisture
content and the drying time
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Tab. 1 The relationship between the modulus of
resilience and the stress state(N=1)
ARBL ST oa/ BE s/ [ # iR/ MPa
kPa kPa w=13.6% ©=18.0% w=22.0%
75 15 50. 80 24,34 17.08
75 30 53. 07 28. 33 22. 66
75 45 55. 37 30. 64 25. 60
75 60 57.12 33. 66 27.98
30 60 71.48 43,68 33.01
55 60 60, 47 34,62 29. 86
75 60 57.12 33. 66 27.98
105 60 53.62 33. 39 24.68
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Fig.4 The relationship between the modulus of resilience
and the stress state(cycle times N=1)
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Fig.5 The relationship between the modulus of

resilience Mg, cycle times N and moisture

content
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Tab.2 Modulus of resilience curve fitting data

e T BAME

5 O y=Az>

s weme =18% weme =225

KPa =4 B R A B R

60 42.86 —0.08 0.993 32.67 —0.12 0.959
45 38.09 —0.09 0.992 28.77 —0.13 0.993
30 30 33.45 —0.10 0.991 24.64 —0.15 0.999
15 28.95 —0.11 0.993 20.89 —0.16 0.996
60 35.40 —0.08 0.997 28.71 —0.11 0.974
45 32.57 —0.08 0.996 25.69 —0.12 0.992
30 55 29.60 —0.09 0.998 22.41 —0.13 0.99%4
15 26.62 —0.10 0.996 18.32 —0.15 0.996
60 34.43 —0.07 0.997 27.44 —0.11 0.988
45 75 31.54 —0.08 0.993 24.30 —0.12 0.978
30 28.75 —0.09 0.999 20.91 —0.14 0.975
15 25.15 —0.10 0.997 17.01 —0.16 0.978
60 34.04 —0.07 0.997

45 30.99 —0.08 0.995

105
30 28.09 —0.08 0.998
15 24.56 —0.10 0.999
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Tab.3 Modulus of resilience humidity cycle reduction

coefficients
PEIRRBL ST 0a/kPa
E]Ei,”/ 30 55 75 105 30 55 75
* e —18% e =22
60 0.78 0.81 0.8 0.8 0.70 0.69 0.7l
45 0.76 0.8 0.81 0.82 0.68 0.70 0.67
30 0.73 0.78 0.78 0.79 0.64 0.66 0.65
15 0.72  0.77 0.76 0.75 0.59 0.66 0.62
B 7 0.72~0, 84 0. 59~0. 71
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