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Table 1~ Selected physical and chemical properties of the soil at two experimental plots
Particle size distribution/%
Test area Depth  Organic matter Porosity ~ Bulk density Initial moisture content
Jem /( g/ke) /% /( glem®) 1% >2mm 0.075~2 mm 0.005~0.075 mm <0.005 mm
0~10 63.6 68.72 1.00 20. 14 37.2 9.6 37.1 16.1
10 ~20 19.4 59.41 1.35 25.79 32.6 6.5 41.9 19.0
1 20 ~30 13.1 57.44 1.47 30.73 33.1 6.1 40.5 20.3
30 ~40 9.8 55.61 1.54 30.81 34.6 5.9 38.1 21.4
40 ~50 4.9 57.69 1.46 30.07 35.1 5.6 36.5 22.8
0~10 39.7 66. 85 1.07 22.90 14.1 15.2 50.6 20.1
10 ~20 17.6 57.56 1.45 29.28 16.9 13.3 48.4 21.4
2 20 ~30 9.8 57.00 1.47 29.16 21.9 13.1 42.3 22.7
30 ~40 5.1 58.22 1.44 29.83 21.5 13.2 41.2 24.1
40 ~50 3.3 58.41 1.43 30.41 22.3 12.5 40.1 25.1




1 600 ¢cm’( 10 ¢cm x40 cm x40

cm) (g
( kg) g/kgo

250 L 1.5 g/L 5h

24 h

30 cm o

3500 x2 300

1

Fig. 1 Diagram of the experimental setup
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0. 948)

1
2(F, =22.190 P, =0.042 <0.05; F, =

17.715 P, =0.052 >0.05) .

(
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(

=0.075.0.50 .0.25
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2
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(P<0.01), 2 Zyas~Zyos 1
2 Zys 1 2
1 o
2.2 (Y)
2

10 em x 10 c¢m

Fig.2 Typical dye stained patterns for the profiles

Fig.3 Dye stained coverage vs. depth of the two experiments
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Table 2 Calculated results for dye profiles

Z €M Zy.75 /cm Zy.5/em Zy.25/cm Co!%
Staining profile Staining coverage Actual maximum depth/cm Coefficient of variation
1-1 0.119 3 32.9 0.5 0.6 7.5 12.6 45.50 0.5551
1-2 0.1857 28.0 1.9 4.2 7.6 13.5 32.68 0.386 8
1-3 0.160 2 27.4 3.1 3.9 7.6 17.6 44.83 0.5415
2-1 0.1629 29.9 1.4 3.7 7.7 18.0 57.33 0.6750
2-2 0.055 8 24.3 1.2 1.9 2.7 9.1 43.33 0.6312
2-3 0.076 2 23.7 0.6 2.1 3.0 9.8 57.03 0.718 8
13 1 o)
PR . 2 1.
A9 —iglﬁ(yz)A i
h,(y)
2
((cm) (y 2) By 2) = |
By z) =0; Ah, )
. 2.3 (XY
Ah,=0.1 ecm; kb «
Y 5 em
13 20
2| ha( y Z) _ h,l | 5 cm ° X 3
CW = Nh x 100% 30 c¢m
C “h 5 em Matlab
( Cm) , N Y o 400
N=1 000, 5 em x5 cm
4 6 X =i(i
Y o 2 =0.5 " 95 c¢m)

Fig.4 Actual depths along Y axes
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Fig.5 Cross—correlation curves
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Heterogeneous Characteristics of Macropores in Soil of Well Vegetated
Slopes by Dye Tracing Method

ZHANG Jiaming' > XU Zemin' LI Feng’

(1. Faculty of Civil Engineering and Mechanics Kunming University of Science and Technology Kunming 650500 China
2. Faculty of Land Resource Engineering Kunming University of Science and Technology Kunming 650093 China)

Abstract: Macropore network systems exist extensively in soil of well vegetated slopes. The distribution pattern of
macropores influences the hydrologic behavior of and the pore water pressure field of well vegetated slopes and
macropores have great adverse impact on slope stability. Aqueous solution of methylene blue was chose and dye
trace infiltration experiments were carried out in woody plant community slope and in herbaceous community slope

respectively. The heterogeneous characteristics of macropores distributions were analyzed using statistical method
based on the dye stained profiles. The results show that: 1) the distribution of macropores exhibited distinct hetero—
geneity in vertical direction and in transverse direction while the distribution of macropores exhibited distinct varia—
bility in vergence direction; 2) the distribution of macropores exhibited distinct anisotropy the heterogeneity in
transverse direction was more significant than in vergence direction; 3) the heterogeneity of and the variability of the
distribution of macropores were higher for herbaceous community slope than for woody plant community slope; 4) it

was reasonable to study the distribution characteristics of macropores at 100 cm x 100 em scale.

Key words: well vegetated slopes; dye trace infiltration experiment; macropores; cross-eorrelation analysis; heter—

ogeneity



