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Experimental Study on Frost Heaving Characteristics of the Embankment
Filler of Jungar Banner-Shenchi Railway

HE Baohua
( National Energy Group Xinshuo Jungar Banner-Shenchi Railway ( Shanxi) Co. ,Ltd. , Shuozhou, Shanxi 036002, China)

Abstract; In order to explore the frost heaving disease of K44 + 970—K45 + 010 of Jungar Banner-Shenchi Railway,
the frost heaving conditions of this section were analyzed through field investigation, indoor conventional soil property a-
nalysis test and capillary rise height test. The frost heaving tests of unidirectional closed system under the condition of
constant cold end temperature of —20°C was also carried out by taking the initial moisture content as the variable. The
field investigation and indoor test results show that the frost damaged section is located in the high cutting section, and
the buried depth of groundwater level is only 90 cm. The water catchment around the section and the water storage con-
ditions of the lower foundation both facilitate the increase of moisture content of embankment filler, and the rising
height of filler capillary is 70 em. Under the action of freezing front in winter, groundwater can continuously migrate
upward to embankment filler in the form of capillary water. The frost heaving tests show that the frost heaving process
of soil samples is divided into rapid development stage, slow development stage and stable stage. The final frost heav-
ing displacements of samples with initial moisture content of 10.6% and 7.6% were 5.6 mm and 4.9 mm respective-
ly. The frost heaving rate is about 7% , which belongs to strong frost heaving sensitive soil. The frost heave displace-
ment and frost rate both increase with the increase of initial moisture content, but the frost heaving rate decreases with
the increase of initial moisture content. The peak water content after water redistribution is positively correlated with the
initial water content. The main cause of this frost damage is the continuous replenishment of groundwater to embank-
ment filler under the action of capillarity in severe cold weather during winter.
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