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Water and Salt Migration and Deformation Characteristics of Gravelly

Sulfate—saline Soil Embankment
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Abstract: To evaluate the suitability of gravelly sulfate soil as high embankment fill in arid regions with
seasonally frozen ground, this study systematically investigated the effects of salt content, moisture content, and fine
soil content on the water—salt migration and deformation characteristics of the gravelly sulfate soil through constant—
temperature tests and freeze—thaw cycle tests under various conditions. The test results indicate that the increases in
salt content (0.5% ~0.9%) , moisture content (3.07% ~5.07%) , and fine soil content (0.3% ~5%) led to
reductions in the soil’s freezing temperature by 61.9%, 20.9%, and 4.96%, respectively. The freezing temperatures
of the tested soil samples ranged from —1.15 to —0.67 ‘C. With the increase of soluble salt content, the freezing

temperature gradually decreased, which could promote the migration of water and salt to the cold end. When the salt
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content of the sample was the same, increasing the fine soil content from 0.3% to 5% resulted in a 62.8% increase in

maximum deformation. Higher fine soil content and salt content were found to facilitate a shift in deformation

behavior from settlement to heave. The total deformation of the sample with 3% fine soil content was small, and the

distribution of water and salt was close to the initial value, indicating relatively stable. It is suggested that the fine

soil content controlled by the gravel sulfate soil high fill embankment in this area should not exceed 3%.

Key words: embankments ; gravel mixture fill ; fine soil ; water and salt migration ;salt—frost heaving deformation
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Tab.1 Grading of natural soil samples

B4R /mm [0,0.075) [0.075,2) [2,10) [10,20) [20,60) [60,+)
38 12 % /% 0.3 12.8 38.6 25.5 18.4 44
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Tab.2 Comparison of sulfate content and fine grained soil content between test soil sample and field filler
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e - - - BRI AR A %
80, cr HCO,~ Ca® Na*+K*
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Bk
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5 A 0.12 0.06 0.05 0.04 0.06 0.38 0.93
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Tab.3 Design of the experimental scheme

i £ TKRwl% TR s%
R A5 U1 RIRGE 5.07 0.5
E R SR U2 RIRGLTE 5.07 0.7
H RS U3 KIRGL 5.07 0.9
fE A5 U4 RIRK L 3.07 0.5
H RS US KRG 4.07 0.5
H A U6 AN 3% 4k + 5.17 0.5
fERIRES U7 TN 5% 4k 5.24 0.5
PRRLAEIES C1 PRI 5.07 0.5
TREIETS C2 FIRYLTL 5.07 0.7
PRI C3 PR AN 5.07 0.9
IRIGER C4 AN 3% 4kt 5.17 0.5
PRIAEER C5 AN 3% 4kt 5.17 0.7
IRIEER Co AN 3% 4k 5.17 0.9
FRRIMIGES C7 AN 5% 4kt 5.24 0.5
FRIIIGE C8 AN 5% 4kt 5.24 0.7
ERHIEIN Y AN 5% 4kt 5.24 0.9
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Fig.2 Temperature change curve of constant temperature test

and freeze—thaw cycle test
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