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Table 1  Soil texture of the tested soil samples
WO A DLRAL % an
<0.002mm  0.002~0.02mm  >0.02~2 mm
SRS 30.57 4276 26.67 Fit# 1
REF N 12.20 24.86 62.94 g+
STUFEPN 0.99 135 97.66 Wt

R2 IHNEAMERRES AR

Table 2 Bulk density and water content of the test soil and stone

samples
FEAME SR

S Wife WA AR WRAAR B
mm 0,/% 0% pl(g-em™)
2~3 0.005 0.009 2.63

wa
>3~5 0.005 0.009 2.63
it (B 1.80 33.85 145
Wt (D <2 0.98 31.21 1.45
it (A 0.33 20.60 1.45
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Fig.1 Schematic description of air permeability specimen
containers
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Table 3 Bulk density and saturated water content of stony-soil

medium of different rock fragment contents and rock fragment
particle sizes

P,

o W iﬁ\@/i MRS IR %
AT R A/ mm A% )ﬁ%{/ﬁ?ﬁzﬁl\_s) BL DEL L
10 1.57 18.54 28.09 30.47
20 1.69 16.48 2497 27.08
a3 30 1.8 14.42 21.85 23.70
40 1.92 12.36 18.73 20.31
10 1.57 17.61 26.69 28.94
20 1.69 15.49 23.47 25.46
3 30 1.81 1341 20.32 22.04
40 1.93 11.37 17.23 18.69
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Fig.2 Air permeability of three stony-soil mediums under same rock fragment content
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Fig.3 Air permeability of stony-soil mediums for different rock
fragment contents
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Table 4 Relative variation of air permeability of three stony-soil
mediums with varied rock fragment contents

Hilsl 3 AT, FERE A ST R R AR I

+ 5% 4k AT o 53 B0 %%
Jiit /% 10 20 30 40 50
1 0.03 0.17 0.20 1.03 1.49
N 10 0.20 0.33 0.39 1.85 245
ik
15 0.29 0.50 0.55 1.90 2.62
18 0.66 0.80 1.00 220 —
i+ 1 -0.13 -0.14 -0.28 -0.44 0.02
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Air permeability of stony-soil mediums of clay loam soil with different rock fragment particle size
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Fig.5 Air permeability of stony-soil mediums of sandy loam soil with different rock fragment particle size
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Air permeability of stony-soil mediums of sand soil with different rock fragment particle size
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Table 5 Difference in air permeability between the fine soil and the rock fragment soil

o Sk AT T S 10% AT BT3B 20% AT BT3B 30% AT T3 B 40%
s % i i i i i Hfe i i
2~3 mm >3~5mm 2~3 mm >3~5mm 2~3 mm >3~5mm 2~3 mm >3~5mm
1 0.03 0.17 0.17 0.34 0.20 1.03 1.03 0.49
o 10 0.20 0.57 0.33 0.76 0.39 221 1.85 0.82
FiE L
15 0.29 0.66 0.50 1.02 0.55 2.73 1.90 1.07
18 0.66 1.20 0.80 1.40 1.00 3.20 2.20 —
1 -0.13 -0.44 -0.14 -0.37 -0.28 -0.37 -0.44 -0.56
i 10 -0.12 -0.45 -0.17 -0.44 -0.35 -0.41 -0.51 -0.59
i+
15 0.03 -0.49 -0.20 -0.48 -0.42 -0.47 -0.65 -0.75
18 0.33 -0.50 -0.30 -0.50 -0.63 -0.60 — —
1 -0.73 -0.68 -0.68 -0.69 -0.70 -0.65 -0.66 -0.72
10 -0.62 -0.53 -0.61 -0.59 -0.68 -0.53 -0.58 -0.68
1
15 -0.61 -0.50 -0.60 -0.57 -0.72 -0.51 — —
18 -0.57 -0.39 -0.52 -0.52 — — — —
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Experimental research on change characteristics of soil air permeability in
stony soil medium

Wang Weihua®, Wang Quanjiu***, Wang Shuo'
(1. Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an 710048, China; 2. State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, the Chinese Academy of
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Abstract: Soil structure and pore distribution will be changed by rock fragment, which affects the air permeability and
water conductivity. The inherent mechanism of soil air permeability by single rock fragment particle size in stony-soil
medium was discussed, which was the basis for investigating the soil air permeability in complex stony-soil medium.
Influences of soil air permeability in stony soil medium in different samples which soil particle size less than 2mm (sand,
sandy loam soil, clay loam soil), different rock fragment contents (10%, 20%, 30%, 40%) and different rock fragment
particle sizes (2-3, >3-5 mm) were analyzed. Results showed that the values of samples with particle size less than 2mm
were in the order of sand >sand loam soil > clay loam soil. For the stony soil medium with the same rock fragment content,
the values of soil air permeability were in the order of sand loam soil > sand > clay loam soil. The presence of rock
fragment improved soil structure and the performance of soil air permeability, made the permeability of stony-soil Medium
better than that of clay loam, decreased the air permeability of sand loam soil and sand. And depression amplitude of sandy
soil was far larger than that of sandy loam. Soil air permeability of rock fragment particle of >3-5 mm was greater than that
of 2-3 mm when the rock fragment content in sand loam soil was less than 30%, and the situation was opposite when the
rock fragment content in sand loam soil was 40%; air permeability of stony soil medium was little difference under the two
rock fragment particle sizes condition.

Key words: soils, pore size, physical properties, stony soil medium, rock fragment content, rock fragment particle size,
soil air permeability



