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Simulation test on evolutions of subgrade humidity field
affected by compaction methods

LIU Zhi-jun
(State Key Laboratory for Geomechanics and Deep Underground Engineering, School of Mechanics & Civil Engineering,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract: As one of the basic issues, the evolutions of humidity field must be studied to avoid roadbed water damage. To study
changes and distributions of the subgrade humidity field affected by compaction methods, 4 kinds of scale-down laboratory subgrade
physical models with different compaction methods were tested. Through analyzing tow-dimensional infiltration rainfall test results,
the influences of different compaction methods on the extended distances in roadbed humidity disturbed zone, humidity distributions
in front disturbed zone, humidity gradients and humidity values of embankment were summarized. Their mechanisms were explained
and relevant engineering suggestions were proposed. The results show that extended distances in roadbed humidity disturbed zone
decrease linearly with the increase of compaction degree. The whole humidity disturbed zone can be divided into front and back
zones. The front zone humidity shows a quick linear decrease distribution and humidity gradient increases linearly with the increase
of roadbed compaction degree. Embankment humidity is affected significantly by the compaction degree of its upper roadbed. The
combined effect reveals that embankment humidity decreases linearly with the increase of roadbed compaction degree. It should
place a strict control on the upper subgrade impaction to avoid deeper subgrade damages due to water in engineering construction.
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Fig.1 Test model (unit: cm)
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Fig.2 Probe arrangement (unit: cm)
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Table 1 Soil grain size analysis
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Fig.3 Test and measurement

3.2 BRI EISIER AR

i I B N T 24 b SRS AR TR SERE R 92%
FTO8Y% PRI (S 1 245 W s e BE A, 2R
DX W A ] o3 AT i 22 ] 4

0.60
T 052
£
£ o
2 036 = 92%
& < 98%

0.28 : :

00 05 10 15 20 25 30
BRI /m

B4 BRXEZEN A
Fig.4 Humidity distributions in roadbeds
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Fig.5 Relationship between extended distance in
disturbed zone and compaction degree
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Fig.6 Relationship between humidity gradient in front

disturbance zone and compaction degree
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