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Experimental study on properties of unsaturated dispersive clay after multiple
freezing-thawing cycles
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Abstract; The frost heaving and thawing characteristics of dispersive clay in seasonal frozen soil region of China
were studied by freezing-thawing test with different initial moisture contents, dry densities, and multiple freezing-
thawing cycles. Results show that the freezing-thawing characteristics of dispersive clay were significantly different
from those of non-dispersive clay, and the frost heaving amount of dispersive clay was much larger than that of non-
dispersive clay. After several cycles of freezing-thawing, the dispersive clay exhibited loose property after frost
heaving, while the non-dispersive clay showed compaction property. The initial moisture content, dry density, and
freezing-thawing times had great influence on the thawing settlement coefficient and frost heave rate. The larger the
initial moisture content was, the larger the frost heaving amount and the thawing settlement were. After multiple
freezing-thawing cycles, the internal moisture content of the dispersive clay was re-distributed, and the lower the
initial moisture content was, the higher the percentage increase of moisture content was in the corresponding part.
In the case of external water replenishment, the dispersive clay with higher initial moisture content exhibited strong
frost heaving after more than two times of freezing-thawing. For dispersive clay with different dry densities, the
thawing settlement coefficient increased with increasing numbers of freezing-thawing cycles, and then tended to be
stable. The experiment results will provide guidance for the necessary measures to reduce freezing-thawing damages
of dispersive clay in the construction of highways, railways, and water conservancy projects in the northern line of
“Belt and Road” in Heilongjiang and Jilin provinces.
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Fig.1 Frost heave and erosion damages of dispersive clay
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Tab.1 Physical properties of dispersive clay

XA N w(Ei+08)) /% 7 2H A/ mm
IR o it Rk #y) HAUR pH WAL /%
Tt SW/HIRIE PHRE  EIBE >0.075 0.075 ~0.005 <0.005
2.71 35 19 72 14 7 30 47 23 9.44 0.78
x2 IHMOHIEEE
Tab.2 Dispersibility of soil sample
WL E A Bl
w0 - w(ATSHE) /% HIEE R
SR/ % FRE/(grem™)  KSk/mm  RTHABAE  ATHE/ (nls™) Kk
ix:is 96.6 1.53 50 1.7 I 23.15 iy

TE - ARSI E SR 56 [ SR ORISR R 45 J Aol L 56 ] ASTM D4647—1993 F1 S1251—2000 (/K F 7k HL TR SR A SR BHIZE AL
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59 S HIE 10 SR A BA 7 BOME B — 8ok S5 2
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Tab.3  Design of test schemes

A WAL wins TEE/ RE5E RMGIR

.
R sm wm kR (gem) BT BT
1 W18D1.53 4 18 1.53 -20 20
2 W20D1.53 4 20 1.53 -20 20
3 W22D1.53 4 22 1.53 -20 20
4 W24D1.53 4 24 1.53 -20 20
5 W18D1.55 4 18 1.55 -20 20
6 W18D1. 59 4 18 1.59 -20 20
7 W18D1.61 4 18 1.61 -20 20
8 WI18D1.63 4 18 1.63 -20 20
9 W20D1.53-1 4 20 1.53 -20 20
10 W24D1.53-1 4 24 1.53 -20 20

TE 405 WISD1. 53 FoR &K H N 18% T HEEH 1.53 g/em’.
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Tab.4  Physical properties of silty clay

AT R 2EER

B o wp

FOUHRL2H B/ mm w( AL
>0.075 0.075~0.005 <0.005 /%

2.72 39 25 31 50 19 2.33
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Fig.2 Freezing-thawing test device
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absorption of samples after four times of freezing-
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