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Effects of Bermuda Grass on Strength Characteristics of Weakly Expansive Soil

LIU Hong-wei'*, LAN Fu-fa', FENG Song’*, JIAN Wen-bin'?>, ZHUANG Ming-ze'
(1. Zijin School of Geology and Mining, Fuzhou University, Fuzhou 350108, China; 2. Key Laboratory of Geohazard Prevention of Hilly Mountains,
Ministry of Natural Resources and Fujian Key Laboratory of Geohazard Prevention, Geological Engineering Survey in Fujian Province,

Fuzhou 350002, China; 3. College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

[ Abstract] Expansive soil, characterized by swelling upon water absorption and shrinkage upon drying, is widely distributed. Plants
are often used to enhance the engineering properties of soil due to their environmental friendliness. Investigating the effects of vegetation
on the compressive and shear strength characteristics of weakly expansive soil is fundamental to the application of plants in treating
expansive soil. The effects of Bermuda grass on the strength properties of weakly expansive soil were systematically investigated.
Specifically, unconfined compressive strength tests and unsaturated direct shear tests were conducted to explore the effects of factors
such as planting density, vertical pressure, and suction on the strength of weakly expansive soil. Bermuda grass was planted at
densities of 25 g/m”, 40 g/m’, and 50 g/m*, corresponding to groups P25, P40, and P50, respectively. The test results show as
follows. Plants enhance the unconfined compressive strength of weakly expansive soil, with this strengthening effect becoming more
pronounced as soil water content increases. For instance, compared with the bare soil, the P50 group exhibits compressive strength
increases of 11.5% , 17.3% , and 25.2% at water contents of 27.5% , 32.5% , and 37.5% , respectively. Plants significantly
increase the effective cohesion (¢’) and the unsaturated friction angle (¢, ) of weakly expansive soil. The effective cohesion values of
groups P25 (root content: 0.98 kg/m’), P40 (root content; 1.25 kg/m’), and P50 (root content; 1.49 kg/m’) are 1.15, 1.42,
and 1. 54 times that of the bare soil group, respectively. With increasing suction, the ¢, values of the planted groups stabilize at
approximately 1.5 times that of the bare soil. Plants mitigate the volume changes in weakly expansive soil during shearing. As suction
increases, the soil behavior transitions from shear contraction to dilation, with higher planting densities resulting in progressively
smaller volumetric change.
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Table 1 Index properties of the test soil

1y B R A
Ry 2.7
BT KE/ % 27.5
BRRTHE/ (goem ™) 1.5
IR/ % 45.1
R/ % 28
LIRCEiR 17.1
K7 (0. 075 ~2 mm) 49.2
kL (0.002 ~0.075 mm) 20. 1
FRi( <0.002 mm) 30.7
A K %/ % 59
PHES T35 et/ (mmol - kg =) 207. 4
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Fig. 2 Plant characteristic parameters of planted soil samples

2 ARIAELTNRAERERBRAR
Table 2 Unconfined compressive strength test scheme

for soil samples containing roots

FhMEBRE/ (g-m %) i K E w/ %
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P25 4 25 32.5
37.5
27.5
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Table 3 Scheme of direct shear test for unsaturated soil
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Relationship curves between axial stress and axial strain of soil samples with roots under different water contents
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Fig. 6 Relationship curves of vertical displacement and shear displacement of saturated specimens

under different vertical pressures
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