56 B4 1 M PO IR R =54k (H A FHEE M) Vol. 56 No. 1
2024 4F 2 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Feb. 2024

DOI; 10. 15986/j. 1006-7930. 2024. 01. 004

HEAEIN R THRIRREREL 5 T EAR K S = R IR A 5
S‘UJ 7‘@‘#”]’1’29 "7"}%5}] ?512 %%’ﬁf{hZ, IT;;J 9*%49 ‘H"'J‘%lj

LR DARTRYBE. §i YT 8100165 2. HIBHMENWRMAS TRLZAREALEE. HIFE 5T 810016;
3. TR I =LA S S R POl B K SR R . I YT 8100165 4. P4 % 3T KA WA AR, BRIV PEZE 710018)

-

TEE: IR R ROK B R ARG O e RS RIS, 231 50 25 4 0 1V IE . SR T AR B TR 3k 5t -8k
IR 2, IR A B T R R A AR B, R B HIRER, FRENGEMERRE, S ShE
T R BhAE BRI ot i ) 3h VR Ak s, RBG 25 AR . R T Rk, R ERIE W Rk BRI, FEe AT R
Sl GRS S R AR BRI ANIA R BE R O, T s e AR AR AR . S RECH 0. 93 EKE SN 20 %6 MY AR BT R £ 1 4

R VR IR T3 8 2 5 U VR B PR R AR 0 NI R R, R RN O I 1 K R AR A VR O B IR B I B DI AR ZE— AN VR
PEIR AN, Fe ISR R IR O v R o5 L B R o L B A A I B, R Rk AR Ak Ay o O AN R B KRBT B . K
AW B . IR B . BB B, FFEEIR RN 1. 5% ~4. 0% AR BR R 3h BT LR AR BEAE 2~ —5 CWZAEMk, H RS
T RE G &3 S T KA s BR RN ) VR 25 03 (B 15 3% A (L P 25 7 R 1 B 0 280 ¥ 84 00 vy 184 1, ¢ W 4 6 1% 6 16 1 1 38 R
B 7 HA B, HE BRSO R 0 g

KW MRIRIRER L BRAK Y, RRMER; =

RESES: TU445 XERIRERG: A X EHS: 1006-7930(2024)01-0023-07

Experimental study on salt frost heaving mechanical properties of

fine-grained sulfate saline soil under freeze-thaw cycle conditions
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(1. School of Civil Engineering, Qinghai University, Xining 810016, China;
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Abstract: Sulfate saline soil will produce the salt swelling phenomenon in the case of water loss or temperature
reduction, which seriously affects the normal use of structures. In order to study the mechanical properties of salt
frost heaving of fine-grained sulfate saline soil, the sulfate saline soil along the Ershilipu area of Qinghai Ledu
highway section was selected, and the indoor freeze-thaw cycle test was carried out by using the self-made test box
to analyze the effects of salt content and the number of freeze-thaw cycles on the normal salt-frost heave force. The
experiment results show that during the freeze-thaw cycle, the salt solution in the soil migrates to the upper surface
of the soil, and the salt crystals and ice crystals precipitated at the same time increase the concentration of sodium
sulfate solution in the soil sample, thus causing the soil to expand and deform. The salt frost heaving force of fine-
grained sulfate saline soil with compaction coefficient of 0. 93 and water content of 20% increases with the increase
of salt content and freeze-thaw cycles, and the growth trend of salt frost heaving force decreases with the increase
of freeze-thaw cycles. In a freeze-thaw cycle, according to the law of salt expansion ratio and frost expansion ratio
changing with temperature in salt frost heave force, the change of salt frost heave force is divided into four stages :
salt expansion stage, salt frost heave coupling stage, frost heave stage and melting stage. The freezing temperature

of fine-grained sulfate saline soil with a salt content of 1.5% ~ 4.0% varies from 2 ~5 °C, and the freezing
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temperature decreases with the increase of salt content. The freezing peak value and residual value of salt frost

heave force increase with the increase of freeze-thaw cycles, indicating that the salt frost heave force of fine-grained

sulfate saline soil is cumulative, and the greater the salt content, the stronger the accumulation.

Key words: fine-grained sulfate saline soil; salt frost heaving force; freeze-thaw cycle; salt content
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different samples
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Tab. 5 Freezing temperature of different soil samples
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