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P& % Pk 45° Cut slopes of 45° P%31 330° Cut slopes of 30°
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Fig. 1  Layout of the protection measures installed on the roadside slopes
CK: %f FEAL ] Control; GBC: 454 Grass and bush combination; SS: #i/E# Sodded strips; TGB: Btk + Hijf Terrace with grass and bush;
GRA: HAHE M Grass; SFL: 3¢ #F i Sloping farmland; SFLG . ¥ A + 3 #f #i Sloping farmland with grass. A, ~ A, B, ~B, .C, ~C,.D, ~D,:
/NIX %445 Number of plot. T [d] The same below

B2 MATEST + <4z 89 §1{X
Fig. 2 Field inspection pocket vane tester ( MATEST)
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Table 1  General characteristics of slope soil (0 ~10 ¢m) and vegetation cover in the experiment plots

BRL A

Clay content (% )

A HLE Organic matter s 2

content (g kg™") Vegetation cover (% )

/NI G5 DL 5 ViR Ty

Plot number Sand content (% ) Silt content (% )
A, 66.75 £2.05bc 16.49 +£1.43e
A, 62.99 £0.47¢ 20.40 0. 88d
A, 50.93 £2.33ef 31.53 £2.31ab
A, 68.67 £1.44ab 17.85 +£0. 86de
B, 69.52 £0. 67ab 18.13 +4.98de
B, 71.17 £0.92a 14.97 +2.57e
B; 67.31 £1.59b 17.64 £2.95e
B, 63.60 £0.99¢ 18.85 2. 11de
C, 54.81 +£0.70de 29.24 £1.94b
C, 49.67 £2. 14ef 32.79 +1.82ab
C, 46.83 +0. 63f 35.25 £3.96a
C, 54.55 £1.33de 25.39 £2.12b
D, 47.81 +£0.31f 33.00 £ 1. 54ab
D, 56.57 £0.61d 25.09 £1.87b
D, 51.77 £1.37e 21.14 £3.69de
D, 48.58 +3.01ef 23.34 £3.43c¢

16.76 £0. 64bc 7.51 £1.02de 5
16.61 +1.35be 6.17 +1.20e 87
17.54 £1.28bc 3.77 0. 15fg 17
13.48 £1.13cd 1.46 0. 34g 85
12.35 £4.68d 1.45 +0.01g 1
13.86 £2. 18cd 4.36 £0.26f 80
15.05 = 1. 88cd 11.75 £ 1. 17¢ 93
17.55 +2. 04be 7.96 +0.31de 71
15.95 £2. 53¢ 2.90 £0.01g 8
17.54 = 1. 04bc 6.77 £0. 36e 89
17.92 £3.33be 7.60 0. 38de 96
20.06 +0.79b 8.46 +0.09d 74
19.19 = 1. 23bc 10.94 £1.17¢ 91
18.34 +1.27be 8.67 £0.09d 89
27.09 +2.05a 13.47 £0.27b 78
28.08 £2.15a 14.84 £0.39a 67

T« 6 9O 6] B e m AN [E) AL R TE] 2% 5 5 3% (p < 0. 05) Note: Different letters in the same column meant significant difference between different

treatments at 0. 05 level
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Fig. 3 Distribution of soil bulk in different soil depths
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Fig. 4  Soil water content in different soildepths
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Fig. 7 Variation of soil shear strength with soil depth
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EFFECT OF VEGETATIONRESTORATION ON SOIL SHEAR STRENGTH OF ROADSIDE
SLOPES OF UNPAVED ROADS IN THE THREE-GORGES RESERVOIR AREA

Liu Yaojun' Wang Tianwei'’ Cai Chongfa' Zhai Jie’
(1 Research Center of Water and Soil Conservation, Huazhong Agricultural University, Wuhan 430070, China)
(2 Jilin Team of Geological Survey Center of China Building Materials Industry, Changchun 130033, China)

Abstract To study effects of roadside slope vegetation restoration on shear strength (7) of and surface soil loss from
the slopes, seven vegetation restoration models were adopted in in-situ shearing tests. It was found that vegetation root sys-
tems decreased in density with increasing soil depth, the root length density (RLD) in the O ~ 10 c¢m soil layer accounted
for 34% ~78% of the total RLD And the vegetation root magnitude was positively related to soil water content (SWC)
showing a exponential function correlation. Shear strength of the surface soil layer (0 ~ 10 ¢cm) was mainly affected by
vegetation root systems and vegetation coverage and increased as a exponential function of RLD, root weight density
(RWD) and vegetation cover (VC). The controlling factors on T varied with soil depth, and regression analysis showed
RLD, RWD and VC had statistically significant effects on 7 in the 10 c¢m soil depth. However, none of the predominant
factors on 7 were founded in the 30 c¢m soil depth, which was so defined as a transition layer and was the lowest shear
strength 7 as compared with the 10 cm and 50 cm soil depths. The influence of soil bulk density (p) and SWC got bigger
on 7 with soil depth, showing a positive linear relationship and a negative exponential function relationship, respectively in
50 c¢m soil depth.

Key words Soil water content; Vegetation protection; Unpaved road; Slope stability; Three-Gorges Reservoir Area
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