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FREEZING EFFECT ON LOESS SLOPE AND ITS STABILITY RESPONSE

WANG Niangin LUO Donghai

(Collegel of Geology and Environment ,Xi'an University of Science and Technology ,Xi'an 710054 )

Abstract Loess in China is distributed in the seasonal frozen soil area. Effect of freezing-thawing has greatly influ-
enced on the stability of loess slopes, which has resulted a large number of loess hazards. Study on freezing-thawing
mechanism has some important theoretical and practical significance to reduce loess slope hazards. This paper pres-
ents the characters of both loess slope and freezing-thawing. It uses a numerical simulation of the surface freezing
temperature. It makes an analysis of groundwater accumulation model before and after freeze. It reveals the freezing
process on surface soil of loess slope and water accumulation. It discusses the freezing effect on slope surface and
response on stability. The results are a) the freezing effect begins from the surface to the inner,reaches maximum
depth about 3months after the freezing; b) analysis of the simple groundwater accumulation model and derivation of
the equation of groundwater saturation line; c ) the stability of loess slope can be reduced about 25% by the effect of
freezing-thawing.
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Table 1  Freezing and Melting Temperature of slope material and related parameters
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Table 2 Table of radiation coefficient

i/ A - H PR PR B3
6/22 1:1.5 0.83 0.83
7/22; 5722 1:1.5 0.87 0. 80
9/22; 3/22 1:1.5 1.21 0. 45
17225 11/22 1:1.5 1. 69 0.03
12/22 1:1.5 1.83 0
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Fig. 2 Temperature field of slope when start to freeze
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Fig. 3 Temperature field of slope when freeze 1 month

VRES 1A I B SAIR E

P3 MAXIMUM
A 9937

- NODE 21

MINIMUM

¥ -15.00

NODE 53

TEMPERATURE

K4 REE 2 A H IS AR E

Fig. 4 Temperature field of slope when freeze 2 months
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Fig. 5 Temperature field of slope when freeze 3 months
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Fig. 7 Groundwater accumulation model of slope after freezing
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Fig. 8 Stability calculation section of landside before melting
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Fig. 9 Stability calculation section of landside after melting
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