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Fig. 1 Grain size distribution of the soil on test
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Tab. 1 Physical properties of the soil on test
. Water Dry Optimal Maximum =y 50 id Plastic  Plasticity Soil
Soil content density water dry density limit/ % limit/ % ind lassification
/% /(g+cm™®) content/% /(g +cem™®) ! ’ ex  classthieatio
Clayey loess 13.19 1.35 15.70 1.78 45 25 20 Clay
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Fig. 2 Moisture migration test equipment under

constant temperature conditions
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Fig. 3 Schematic diagram for moisture migration test under

constant temperature conditions
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Fig. 4 Water content varying with sample

height at different time
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Tab. 2 The error checking
Height Analogue value Residual error /% Relative error /%
10 70.312 637 4,112 637 6.212 443
15 67.110 233 —0.289 767 —0.429 921
20 64.053 685 0.353 685 0.555 235
25 61.136 348 —0.763 652 —1.233 687
30 58.351 880 —2.048 120 —3.390 927
35 55.694 233 —7.705 767 —12.154 207
40 53.157 627 3.157 627 6.315 254
45 50.736 554 —3.463 446 —6.390 122
50 48. 425 747 2.425 747 5.273 363
55 46.220 186 —1.579 814 —3.305 050
60 44,115 080 6.115 080 16.092 316
5.577 502%
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Fig. 6 Final water content distribution Fig. 7 Relation curve between frost heaving
along the sample height ratio with water content of clayey loess
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Forcast on the effect height of frost damage
of clayey loess in Northeast China

XU Jian"?, NIU Fu—jun®, NIU Yong-hong®, HOU Zhong-jie®

(1. College of Civil Engineering, Xi'an University of Architecture and Technology. Xi'an 710055, China;
2. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and
Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China;

3. Key Laboratory for Special Area Highway Engineering of Ministry of Education,

Chang’an University, Xi'an 710064, China )

Abstract;: A moisture migration test on the unsaturated clayey loess along Shenyang-Harbin Express Railway was carried
out to investigate the water movement of soil in an open system with constant temperature conditions. The experimental
results show that over time the soakage side gradually rises and the water content by volume gradually decreases from the
bottom to the top of the specimen. In addition, the final water content basically decreases from the bottom to the top.
Furthermore, based on the final water content with the sample height, the effect height of forst damage of clayey loess in
Northeast China is about 1. 12 m by grey forcast model GM(1,1) and experimental data of frost susceptibility. Then this
height is used to compute the critical height of clayey loess to avoid the frost damage considering the maximum frozen
depth around Changchun City. The computed critical height is about 2. 92 m.

Key words: clayey loess; water content ; moisture migration; ef fect height of frost damage
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