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Tab. 1 Basic physical indicators of soil
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Tab.3  Frost heaving test program and results

1 2 3 4 5 6 7 8 9 10 11 12 13
ey IR/ %
A B (A#B)I (A%*B)2 € (A=C)l (A*C)2 (A*D)2 D (A=D)l R#E1 RE2 #HE3

1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.09
2 1 1 1 1 2 2 2 2 2 2 2 2 2 0.19
3 1 1 1 1 3 3 3 3 3 3 3 3 3 0.40
4 1 2 2 2 1 1 1 2 2 2 1 1 2 -0.02
5 1 2 2 2 2 2 2 3 3 3 2 2 3 -0.04
6 1 2 2 2 3 3 3 1 1 1 3 3 1 0
7 1 3 3 3 1 1 1 3 3 3 1 1 3 0.01
8 1 3 3 3 2 2 2 1 1 1 2 2 1 0.01
9 1 3 3 3 3 3 3 2 2 2 3 3 2 -0.01
10 2 1 2 3 1 2 3 1 2 3 2 3 1 0.38
11 2 1 2 3 2 3 1 2 3 1 3 1 2 0.42
12 2 1 2 3 3 1 2 3 1 2 1 2 3 0.46
13 2 2 3 1 1 2 3 2 3 1 2 3 2 0.07
14 2 2 3 1 2 3 1 3 1 2 3 1 3 0
15 2 2 3 1 3 1 2 1 2 3 1 2 1 0.01
16 2 3 1 2 1 2 3 3 1 2 2 3 3 0.12
17 2 3 1 2 2 3 1 1 2 3 3 1 1 0.12
18 2 3 1 2 3 1 2 2 3 1 1 2 2 0.01
19 3 1 3 2 1 3 2 1 3 2 3 2 1 0.86
20 3 1 3 2 2 1 3 2 1 3 1 3 2 0.49
21 3 1 3 2 3 2 1 3 2 1 2 1 3 0.63
22 3 2 1 3 1 3 2 2 1 3 3 2 2 0.28
23 3 2 1 3 2 1 3 3 2 1 1 3 3 0.26
24 3 2 1 3 3 2 1 1 3 2 2 1 1 0.54
25 3 3 2 1 1 3 2 3 2 1 3 2 3 0.29
26 3 3 2 1 2 1 3 1 3 2 1 3 1 0.24
27 3 3 2 1 3 2 1 2 1 3 2 1 2 0.09
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Fig. 3 Relationship between temperature

and salt and frost heave rate
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Comprehensive analysis on frost heave factors of
subgrade soil in seasonally frozen ground region

GONG Lili', LIU Deren', YANG Nan’, WANG Yuewu’, ZHANG Yanjie'

’
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Xining Railway Section of Qinghai Tibet
Railway Company, Xining 810006, China)

Abstract; Aiming at the roadbed frost damage of the seasonal frozen soil area around the Qinghai Lake section of
Qinghai Tibet Railway, the typical distributed silty clay is collected focusing attention on the four factors:
temperature, moisture, salinity, and compaction so as to conduct the indoor frost heave orthogonal test. The frost
heave rates of subgrade soil under different temperatures have been tested, and the gray correlation degree analysis
model is established to carry out the range analysis and variance analysis of orthogonal experiment. Then the
influence of various factors on the frost heave is analyzed. The results show that the orthogonal test analysis and gray
correlation analysis have the same law, and that the factors affecting the frost heaving are mainly temperature, salt
content, water content, and compaction. The interaction between the factors is negligibly tiny, but the effect of
temperature, salinity and water content on the frost heave is very significant. On the contrary, the interaction

between compaction and factors has no significant effect on frost heave.

Key words: railway subgrade; roadbed frost damage; frost heave; orthogonal test; gray correlation degree



