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A Study of the Mechanical Behavior of Soils Reinforced

by Bahia Grass Roots
Hsin-Wan Yu"  Shu-Wei Fan

ABSTRACT This study examined the mechanical behavior of soils reinforced with Bahia grass
roots under different shear displacements with two different models. The simple assessment method
(Wu et al,, 1979) assumes simultaneous breakage in vertical roots while the root strength model
(Waldron and Dakessian 1981) assumes sequential breakage of vertical roots. Results indicate an un-
derestimation of the shear strength increment of the soil among dense cluster roots when solely con-
sidering vertical roots and ignoring the contribution of lateral fine roots to soil reinforcement. On the
contrary, the shear strength increment of the soil in sparse roots was overestimated with the assump-
tion that the root’s mechanical behavior is characterized by simultaneous root breakage as proposed in
the simple assessment formula. Compared with the simple assessment formula, the root strength
model gives a more accurate estimation of value and its procedure is more realistic for understanding
the mechanics of soil-root systems.

Key Words : Root strength model, reinforced soil, mechanical behavior.
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Fig.4 Cleaned roots of Bahia grass
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Table 1 Shear strength increment of Silver grass

rooted soil by the simple assessment
method
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Table 2 Shear strength increment of Bahia grass rooted soil by the simple assessment method
m; 7 2 3 4 5 6 7 8 9 B
n,; 2 25 42 35 48 24 15 4 2 197
d, 0.050 0.075 0.125 0.175 0.225 0.275 0.325 0.375 0.500
Ty, 357.7 2473 155.3 1144 91.0 75.8 65.1 572 44.0
F. (N 0.70 1.09 1.91 275 3.62 4.50 5.40 6.31 8.64
1.2n.F, (No) 1.40 2732 80.09 96.31 173.70 108.08 81.04 2526 17.28 610
AS (kPa) 0.02 047 1.39 1.67 3.02 1.88 1.41 0.44 0.30 10.6

#3 ZREIST HERSETRNET

Table 3 Parameters calculated for the Bahia grass root system

m; 1 2 3 4 5 6 7 8 9

n; 2 25 42 35 48 24 15 4 2

d; (mm) 0.050 0.075 0.125 0.175 0.225 0.275 0.325 0.375 0.500

L, (mm) 563 593 634 658 679 696 710 723 749

L, ; (mm) 250 250 250 250 250 250 250 250 250

L, ; (mm) 313 343 384 408 429 446 460 473 499
7' =5kPa

Ly ; (mm) 894 928 971 1001 1024 1043 1058 1072 1100
7' =20kPa

Ly ; (mm) 224 232 243 250 256 261 265 268 275
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