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Test and mechanism of horizontal plastic drain in
permafrost regions embankment

HU Jian-hua"?, WANG Ren”, HU Ming-jian?, ZHOU Ke-ping'
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School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Rock and Soil Mechanics Institute of Rock and Soil Mechanics,
Chinese Academy of Science, Wuhan 430071, China)

Abstract: In order to solve the frost heave and thaw settlement, the model tests were made in Tibetan Plateau. Two kinds
of model were designed to horizontal drain structure embankment and the ventilation embankment in suit. The effect of
horizontal plastic drain was analyzed in contrast with the ventilation embankment. The mechanisms of horizontal plastic
drain were studied in permafrost, such as gravity draining in the superficial layer and structure stiffing in the embankment
in the theory. According to the design theory, the parameters of horizontal plastic drain were confirmed in the
embankment. The values of deformation were inspected by fiber monitor system in the permafrost embankment. The
results show that the time of the frost heave is shortened, the time of relatively steady freeze is prolonged. From the
deformation, the range and value of the frost heave are decreased. In the embankment of the horizontal plastic drain, the
max value of thaw settlement is up to 3.7 mm, and the cumulative value of the frost heave is up to 5.7 mm. To the
contrast embankment, the values are 3.1 and 9.2 mm respectively. It is indicated that the rainfall seepage is controlled to
the embankment in superficial layer, the influence of precipitation and evaporation are weaken, the deformation values of
the frost heave are decreased in the horizontal plastic drain embankment.
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Fig.1 Structure of horizontal plastic drain
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Fig.4 Distortion curves in horizontal drain embankments
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Fig.5 Distortion curves in ventilation pipes embankments
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