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The Effect of Reinforcing Soil Shear Strength by a Root System
Developed from Direct Sticking of Salix gracilistyla Miq.
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ABSTRACT

The purpose of this study was to verify the shore margin protection effect of a root system developed
from direct sticking of Salix gracilistyla Miq., focusing on the reinforcement of soil shear strength.

The materials were 20cm long sticks whose average diameter and weight were 7.52mm and 14.58¢ res-
pectively, and sandy loam(Sand 60.36%, Silt 28%, Clay 11.64%), whose maximum dry weight(Yoma) was
1.59gf/cm3 at the water ratio(Woy) 13.8%.

The direct shearing test(KS F 2343) was applied to cylindric columns(diameter 132mm) of pure soil
and two years old root reinforced soil. At each condition of vertical stress, 10N/cm’, 14.41N/cm’ and 18.82
NJemt, five soil+root columns were sheared. After shear tests, the root area ratio and soil moisture on the
shear plane were measured.

The results of this research were as follows:

1. The average of root area ratio was 1.86% and the soil moisture 14.67%.

2. Two years old root system was found to increase the soil shear strength of pure soil in terms of

Cohesion(C) and Inner Friction Angle() as follows.

Mohr-Coulomb Failure Envelop Cohesion  N/em?® Inner Friction
Pure Soil S =171 + 6tan2081° C= 17 0 = 2069°
Root Ball S = 268 + o0tan38.68° C =268 @ = 3R68°

tCorresponding author : Chun-Seok Lee, Dept. of Landscape Architecture, Jinju National University, Jinju 660-758,
Korea. Tel : +82-55-751-3305, E-mail : stoney@jinju.ac.kr
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3. The relationship between root area ratio and the increased shear strength can be presented with the

following equation.
AS = 033 Tr - Ar/A

AS : Increased Shear Strength, Tr : Average Tension Strength of Root, Ar/A : Root Area Ratio

Key Words : Bio-Engineering, Salix, Soil Shear Strength, Root System
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