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Temperature in freezing unsaturated loess affected
by dry density and water content

GAO Yuan, ZHANG Xiao-hui, ZHANG Cai-yang
(College of Civil Engineering, Xi’ an University of Architecture and Technology, Xi’ an, Shaanxi 710055, China)

Abstract: By using developed test and monitoring equipment, the experiment was carried on to study on the tem-
perature of unsaturated loess under different conditions of dry density and water content. The test data revealed that the
heat conduction of soil would be impaired when dry density increased, and the effect enhanced gradually as time went on.
Water content also had obvious influence to change the temperature of freezing soil. For the soil of higher water content,
the temperature dropped sharper; and was lower at the steady stage. Regression analysis was carried out on the test re-
sults which showed that soil temperature and temperature gradient appeared staging a function with freezing position and
time. It was pointed out that water content was the main factor of the temperature and temperature gradient of loess in
early freezing stage. And this dropped more severely with increasing water content. While the change of soil temperature
was the result of the combined effect of dry density and water content in late freezing stage. And with increase of both
them the degree of dropping temperature of soil was decreased.
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Table 2 Fitting parameters in early freezing period
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Table 3 Fitting parameters in late freezing period

K/ % 28 T Dry density /(g*em™3) EIKEE/ % BH T2 Dry density /(g em™>)
Water Parameter Waler Parameter
content 1.3 1.5 1.65 content 1.3 1.5 1.65
0, ~0.0004  -0.000363  -0.000346 a 0.3468 0.3367 0.2911
0, ~0.003  -0.00268  —0.00239 g B ~0.0471  -0.0461  -0.0388
0 0.0852  0.0738 0.0675 y 0.2902 1.1873 1.5549
13.8 0, 0.1803  0.155 0.119 r 0.9912 0.9954 0.9978
05 -0.9713  -0.878  -0.7998 . 0.3384 0.3079 0.277
0s 17.313 16.961 16.569 s _0.058  —0.0501  —0.0486
r 0.988  0.9971 0.9983 16.2 , 0.2056 0.9426 | 1392
0, ~0.000577 -0.000469 - 0.000384 r 0.9903 0.9916 0.9948
8, -0.00313 -0.00278  -0.00243 a 0.3302 0.2792 0.2633
05 0.1405 0.103 0.0915 B -0.0746  -0.0653  -0.0583
16.2 s 0.197 0.153 0.126 - y 0.121 0.6872 0.7243
0s -134 -1.037 - 0.837 r 0.9897 0.9905 0.9914
g 16.108 - 15.381  14.547 R LR EEIELE 24 h LR ER
r 0.9841 0.9953 0.9974 Note: Late freezing period means the freezing period after 24 h.
O 000967 -0.000658  -0.000305 oy SR 1 e KU HE— 2 0BT T R B 45
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0.4 6, 0216 0200 01700 1 K R R R R RE A P ) AR,
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0, 15.459 14,337 12,934 B, T B2 5 7R o e B Al B B R A Y 2
, 0.988  0.9916 0.9983 TR P ER 3 AR DR L SRR BE B T

T RSV EAR VRAS AL LE 24 b DA IE RSB B
Note: Early frozen period means the freezing period within 24 h.
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