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Research on salt expansion of representative crude saline soil under
freezing and thawing cycles

BAO Wei-Xing" %, YANG Xiao-Hua', XIE Yong-Li'

(1. School of Highway, Chang”an University, Xi’an 710064, China; 2. Sinkiang Traffic Construction Management Bureau, Urumchi
830001, China)

Abstract: Based on the test results of saline soil samples of twelve places (Kashi, Sinkiang, China), the representative crude
saline soil samples were selected for the experiment of freezing and thawing cycles in laboratory. The salt expansion laws of
crude saline soil were researched by use of three kinds of soil. It was shown that salt expansion value of low liquid-limit clay
was accumulated before the sixth freezing and thawing cycles, but the increment of salt expansion was reduced gradually with
increasing cycles; the salt expansion accumulation of low liquid-limit clay could be separated into three phases; the deformation
of clayey sand was mostly frost heave and subsidence under cycles, and collapsibility value of clayey sand was accumulated
with increasing cycles; the variation of salt expansion ratio and collapsibility ratio was a parabolic function of freezing and
thawing cycles.
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Fig. 1 Scheme of the test apparatus
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Table 1 Grain size distribution of the test saline soil

-2

kL2 BT 11 40 B /%

>(.074 mm 0.074 mm~0.01 mm 0.01 mm~0.005 mm  0.005 mm~0.002 mm <0.002 mm
I RS 1 20.19 33.45 22.10 17.08 7.18
TR RO, 1 34.94 62.27 1.10 1.48 0.21
A 69.80 27.20 1.11 0.66 1.22
2 XHBEREBETFIER
Table 2 lIon content of the test saline soil
K : ﬁ%%ﬁﬁ% : 7 e
Co; HCO, Cl S0, Ca® Mg K*+Na*
G PEOR, 0.0034 0.0068 0.9054 1.0254 0.3376 0.2069 0.3048 2.854
RS L 0.0050 0.0068 0.9523 1.0213 0.3510 0.2128 0.2666 3.256
R L b 0.0000 0.0136 0.3581 1.0040 0.2562 0.0692 0.2913 2.124
#3 MHEELASH
Table 3 Main parameters of the test saline soil
12 i P I g o i ﬁ;jf? 2
LG HE PRRS 1 36.64 20.09 16.55 15.8 1.81 SUbER R SR, R
TG RS 27.06 12.16 14.90 11.8 1.86 SRR b L. kL
R ik 27.93 16.07 11.86 12.3 1.75 Sbmim ik, mEhE
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Fig. 2 Variation of temperature of low liquid-limit clay under

freezing and thawing cycles
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Fig. 3 Variation of salt expansion of low liquid-limit clay
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Fig. 4 Variation of water intake flow of low liquid-limit clay
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Fig. 5 Variation of temperature of low liquid-limit clay under
freezing and thawing cycles
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Fig. 6 Variation of salt expansion of low liquid-limit clay

oo —+— Hi— W)
—a— i
—— 5 N
8 —a— I PRI
6 —r— Y
4 —o— N
2

0

#h7K li/ ml

—e— 4L

I I )
] 20 40 60
th

B 7 SEEIAPREE L4k i dh ek

Fig. 7 Variation of water intake flow of low liquid-limit clay
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Fig. 8 Variation of temperature of clayey sand under freezing and
thawing cycles
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Fig. 9 Variation of salt expansion of clayey sand
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Fig. 10 Variation of water intake flow of clayey sand
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Fig. 11 Accumulation of salt expansion of crude saline soil under

freezing and thawing cycles
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Table 4 Salt expansion ratio of crude saline soil

] — TR & A AR T H LD
A IdL [T N e o [
nu/mm nufmm 1% no/mm
1 2.65 0.4410 235 0.391 -0.05  0.0083
2 333 0.555 3.40 0.566 -0.16  0.0267
3 4.46 0.7430 4.70 0.783 042  0.0700
4 4.95 0.8250 5.07 0.845 -0.67 0.1117
5 5.17 0.8616 5.65 0.941 -0.92  0.1533
6 4.61 0.7680 6.08 1.013 1.18  0.1967
7 4.24 0.7060 6.16 1.026 -141 02350
14
, —— fICHFR L
L2F e bR |-
- N
i-f 1.0
SF 081
= o6}
-
0.4
02+
0

“uirimt ©
B 12 SKESRMEARE XA
Fig. 12 Curves of salt expansion ratio vs. freezing and thawing
cycles
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Fig. 13 Curves of collapsibility ratio vs. freezing and thawing

cycles
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