% A4k %54 A A & Vol. 44 No.5
2024 % 10 A JOURNAL OF CHINA & FOREIGN HIGHWAY Oct. 2024

DOI:10.14048/j.issn.1671-2579. 2024.05.005 XEHS:1671-2579(2024)05-0050-09

SETHRRUEREEEI KO MAR

X, ERBE L, EE KB, BinR’
(1N B TARERERAT b 101119;2. R ERMERE Pt A BERE R EM B, HA 22M 730000)

I < R T A T DX G U 08 O AL BRI R B A S R o AR ST SR T e R T AL S X R K 1Y
LG, 2 T Pitzer 8 7B b AL -BRAR 1K =JUIR RIEWOTH BEIE , 456 FREZCHEM BB 32 B 20 M K S0 3%

]

JE LUK R R SR L S TR R B E (g = gy g ) BN FE R B T A R I R4 TRLEE AN 4G A A L
it B P M 7 1 VAR BE LG A AR AR R L 3B R T G Ak A X B R R A6 S RS R LR, B R TR IR R 5 - A AN i S A Al R
AR B A I PL Mk BE B . AR 45 SRR . FREZCHEM #E 8 ] F F 430 &2 & SR B R 45 8k 4 45 fh s vk, kI 5

VR B R R B MDA O, M AR T L, FLBR VA AL T3 o R A 5 Sk A B R A 45 T L LA S S
AR, 2430 5 4 v 5 AR B4 B KT 1.0 mol/kg R, e FRIG 0k BE bR T 2.5 BRI S AL ol , 45 b 35 AR o 1R 2k 35+
f b Bk AR o IR Bs B0 3 0 T v SR FH b A 2k T A S ) 5 1 5 X S 1 Al A O
KR AT RS IR BE s 3425 s R M0 LG 5 I SV BT L
RESES:U416.1 MERARERRD A

Effect of Chloride Ions on Salt Expansion of Salinized Subgrade Fill Soil in Cold Regions
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(1.China Communications First Public Bureau Haiwei Engineering Construction Co., Ltd., Beijing 101119, China;2.Northwest Institute of

Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou, Gansu 730000, China)

Abstract: Salinized subgrade fill soil in cold regions typically comprises composite saline soil rich in sodium
chloride and sodium sulfate. This study aimed to explore the mechanism of the effect of chloride ion content
on salt expansion of the salinized subgrade in cold regions. Based on the calculation theory of the sodium
chloride-sodium sulfate-water ternary system solution in the Pitzer ion model and combined with the
FREZCHEM model, the study quantitatively analyzed the intrinsic connection between water activity,
freezing factor, and supersaturation ratio with temperature and concentration ratio (= m. /mg, ). It
investigated the variation patterns of the freezing temperature and crystallization supersaturation ratio of
composite saline soil with sodium sulfate content and concentration ratio, revealed the impact mechanism of
sodium chloride on the crystallization of sulfate saline soil, and determined the critical concentration ratio for
adding sodium chloride to sulfate saline soil to reduce salt expansion. The results show that the FREZCHEM
model can be used to analyze composite saline soil’ s freezing and salt crystallization characteristics. The ice
formation factor is closely related to temperature and solution concentration, and when it equals 1, the pore
solution is in thermodynamic equilibrium. Sodium chloride has a dual role in promoting or inhibiting the
crystallization of sodium sulfate. When the concentration of sodium sulfate in the saline soil exceeds

1.0 mol/kg, the salt expansion deformation of sulfate saline soil will be significantly reduced by adding
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sodium chloride according to a critical concentration ratio greater than 2.5. Meanwhile, the salinization

method applied during on-site construction can effectively suppress the salt expansion and deformation of the

roadbed in saline cold areas.

Keywords: composite saline soil; freezing temperature; salt crystallization; supersaturation ratio; critical

concentration ratio
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