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Experimental Study on Deformation Characteristics of Existing

High-speed Railway Subgrade in Coarse Saline Soil Area
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2. China Railway Eryuan Engineering Group Co. Ltd, Chengdu 610031, Sichuan, China)

Abstract: In order to explore the deformation characteristics of an existing high-speed railway
subgrade, the basic physical and chemical tests of the subgrade filler were carried out, and the
basic engineering properties such as particle size distribution, maximum dry density, optimum
moisture content and soluble salt content were obtained. Then, the typical subgrade filler was
selected to carry out indoor single cooling salt expansion test, collapse test, freeze-thaw cycle test
and field large-scale collapse test. The results show that the maximum salt expansion rate of the
subgrade soil in a single cooling test is 0. 96%. There is a linear relationship between the

maximum salt expansion deformation and the soil sample coefficient of uniformity. The final salt
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expansion of soil sample depends on the grading of soil sample and the content of sulfate ion to a
large extent. The maximum collapse coefficient of soil sample under the most unfavorable
condition is 0. 012, the final collapse of K87+950 section is the largest, which is 5. 67 mm, and
the maximum deformation rate is 4. 7%. The subgrade deformation of K87+ 950 section presents
a V type downward trend with the change of temperature, and the relative thaw settlement
reaches the maximum in the fifth freeze-thaw cycle. The sulfate ion presents a M type
distribution along the soil sample height after the seventh freeze-thaw cycle. The moisture content
at the top of the soil sample near the refrigeration head increases obviously, while the moisture
content at the bottom decreases. The moisture content of the soil sample has no obvious change
in the height range of 20-40 cm, and the salt expansion deformation is the largest in the range of
15-30 cm from the top of the soil sample. According to the field collapse test, when the water
injection amount reaches 30 mm, the collapse amount of K31+000 test point subgrade can reach
80% of the final collapse amount, and extreme rainfall will not cause large collapse deformation
of the subgrade.

Key words: high-speed railway; subgrade engineering; collapse characteristic; freeze thaw cycle;
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Table 1 Basic Physical Properties of Soil Sample in Each Bid Section
TR E KT B pamax /(g + m™*) BB K wopi/ % R w1/ % FIIR wp/ % WA EL T 5
K87+4950 2.22 7.1 24.2 15.4 8.8 0.918
K95+4100 2.28 5.9 18.5 9.9 8.6 0.961
K103-+300 2.25 6.8 19.0 13.6 5.4 0.974
K196-+900 2.22 6.2 17.9 9.0 8.9 0. 969
K165+260 2.24 6.7 16.7 10. 2 6.5 0.980
K121+150 2.28 6.1 18.5 13.3 5.2 0.961
K133-+500 2.24 6.4 17.3 12.6 4.7 0.974
K214-+900 2.24 5.9 22.1 14.1 8.0 0.973
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Table 2 Total Soluble Salt Content of Subgrade Filler in
Each Bid Section

ERAE | B/ % | LRE | BEEEE/X
K87+950 1.016 K165-+260 0.514
K95+100 0. 280 K121+4150 1.022
K103+ 300 0.216 K133+4500 0. 254
K196+ 900 0. 240 K214+ 900 0.218
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Table 3 Chemical Composition Analysis Results of Subgrade Filler in Each Bid Section
R B SR RS ED /%
BRI DAL - —
Cl SO~ Ca®" Mg? " K+ Na™ V-1
K87+950 0.417 0.429 0. 350 0.078 0. 007 0. 240 3.718
K95+4100 0.004 0.018 0. 040 0.033 0.003 0.007 0.556
K1034300 0.195 0.232 0.012 0. 007 0.002 0.105 7.448
K196-+900 0.275 0.245 0.210 0.048 0.004 0. 005 0.478
K165+260 0.634 0. 848 0.020 0.012 0.004 0. 005 0.170
K121+150 0. 006 0.084 0.030 0.015 0.002 0.032 0.695
K133-+500 0.471 0.942 0.203 0.035 0.006 0.210 2.103
K2144-900 0.274 0.222 0.135 0.027 0.037 0.042 1.504
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