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Microbial Synergies with the Root System of Blanket Grass on the
Reinforcement of Tropical Soil Slopes
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(1. School of Civil Engineering and Architecture, Hainan University, Haikou 570228, China;
2. Hainan Provincial Water Conservancy and Hydropower Group Co. , Ltd, Haikou 570100, China)

[ Abstract] Because Hainan Province is located in the tropics, it is often hit by extreme weather such as typhoons and rains, so it is
very prone to geological disasters such as slope collapse and landslides, which eventually cause irreparable losses. In order to improve
the stability of tropical soil slope in a green and environmentally friendly way, the slope was strengthened by microbial induced calcium
carbonate precipitation ( MICP) technology and carpet grass root slope consolidation. Suitable microbial strains were first screened out,
and the preparation process of related microbial agents was optimized. Subsequently, carpet grass root system was implanted in the
slope soil indoors, and MICP treatment was carried out after the formation of the root-soil complex. Subsequently, a series of laboratory
tests and numerical simulation analyses were carried out to evaluate the reinforcement effect of this technology. The results showed that
MICP technology and plant root treatment complemented each other in terms of mechanical brittleness and integrity of slope, and
significantly improved the unconfined compressive strength and shear strength performance of soil, effectively enhanced the stability of
slope, and reduced the risk of slope erosion. Finally, the numerical simulation verification was carried out by using Abaqus finite ele-
ment software, which enhanced the reliability of the research results. It can be seen that the MICP combined with carpet grass root re-
inforcement method provides an effective reinforcement method for tropical soil slopes, which not only improves the mechanical proper-
ties of slopes, but also promotes ecological restoration and environmental sustainability. This result provides a new technical approach
for the ecological reinforcement of slopes in tropical areas, and has certain theoretical and practical significance for protecting the eco-
logical environment and reducing the risk of geological disasters.
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Fig. 1  Distribution curve of soil sample
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Fig. 4 Growth curve of Bacillus pasteurella
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Fig. 5 Variation curve of enzyme reaction ability with time
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Fig. 18 Schematic diagram of the slope model
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Table 4 Physical and mechanical parameters of slope soil

+= WEE BRI IR e e
0L #M/(°) kPa  H/MPa
0% F &= 12.5 5.5 500 0.39 0.4
0.5% AR & 13.4 7 500 0.35 0.3
1. 0% & & 15.7 13.3 500 0.35 0.2
1.5% SR & 16.7 10.5 500 0.35 0.1
MICP 17.8 14.5 500 0.32 1

MICP +0. 5% AR 18.4 16.8 500 0.30 0.3
MICP +1.0% iR 25.3 23.8 500 0.30 0.2
MICP +1. 5% & HR#  30. 1 28.9 500 0.30 0.1
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Fig. 19  Safety factor-displacement diagram
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