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Table 1 Physical parameters of soils under different cultivation

BHERA HEMEE BB REE kB
Cultivation Bulk density within Bulk density Soil moisture
state freezing period of surface layer (g/kg)
(g/em’) within thawing —
0~ 5¢cm 5~20cm 20~40cm perioci R Mﬁ.%
(g/cm) Freezing period Thawing period
kB 1.06 1.08 1.41 1.10 50~ 187 57
RINFEHY 1.07 1.18 1.41 1.20 56~189 53
ot 1.36 1.20 1.41 1.26 51~186 50~70
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Fig.1 Comparision of the infiltration curves of frozen and unfrozen soils
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Table 2 Comparison of the characteristics of reduction infiltration
of field frozen soils under different cultivation

TRBERE KRR ABZH AR B3R EEE RBERSXK
Cultivation Frozen Infiltration Infiltration Reduced Reduced Reduced ratio of
state thickness parameters capacity infiltration percentage stable infiltration
Hoo capacity rate
(cm) a K Jfo (cm) AH(cm) (%) (%)
Rk 0.1382 3.29 0.0143 6.94 0.00 0.00 0.00
€. 3.0} 18.0 0.1531 215 0.0038 434 2.60 37.5 73.4
33.5 0.1704 1.98 0.0010 3.75 3.19 46.0 93.0
E 3/ 0.1746 2.15 0.0102 5.20 0.00 0.00 0.08
RINEH 21.0 0.1321 1.85 0.0027 3.28 192 36.9 735
50.5 0.1352 1.56 0.0013 2.69 2.51 48.3 87.3
R 0.2133 1.04 0.0146 3.78 0.00 0.00 0.00
Gt 16.0 0.1070 1.95 0.0009 293 0.85 225 93.8
50.5 0.1038 1.15 0.0012 1.66 212 56.0 91.8
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EXPERIMENTAL STUDY ON THE FREEZING AND THAWING
FEATURES AND REDUCTION INFILTRATION
CHARACTERISTICS OF SEASONAL FREEZING

AND THAWING SOILS

Fan Gui-sheng Zheng Xiu—qing
(Taiyuan University of Technology, Taiyuan 030024)
Jia Hong—ji

(Water Conservancy Department of Shanxi Province, Taiyuan 030002)
Summary

Based on the field infiltration experiments of natural\ freezing and thawing "soils
within the freezing and thawing periods, in this paper the freezing and thawing
features of cultivated soils are analysed, the basic characteristics of reduction
infiltration of freezing and thawing soils are discussed, and the reduction infiltration
mechanism of freezing and thawing soils is inquired into. The results indicated that at
different freezing and thawing stages, the formation, thickness, number and position of
frozen layers in soils are different and the frozen layers have different control and
effect on infiltrating flow, that the characteristics of reduction infiltration varies with
the freezing and thawing stages, and that under freezing and thawing conditions,
reduction of soil water conductivity is the basic reason for reduction of soil infiltration
ability and the phase change of liquid water in soil is the origin of the reduction of
soil water conductivity. The results are of theoritical value to further study on the
infiltration law of field freezing and thawing soils in the districts with seasonal
freezing and thawing soils and are of practical value to determine technical parameters
for saving—-water irrigation within the winter and spring irrigation in these districts.

Key words Seasonal frozen soil, Reduction infiltraion mechanism, Freezing
and thawing soil, Soil water infiltration



