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Feasibility of Soil Layer Erosion Prevention and

Control Using Biological Mineralization Method (2)

Abstract

Taiwan is located in Orogenic belts where a geologically sensitive area
Is. Therefore, the geological disasters happen easily and also threaten
people’s life. Typhoon, the nature disaster in Taiwan, hits Taiwan every
year, and it is often accompanied by landslides and other disasters. For
instance, Typhoon Morakot made landfall just before midnight in August
8, 2009, and it not only brought catastrophic damage but impacted the
economic development in Taiwan. This study uses the new cold bonding
technology, Microbial-induced calcium carbonate precipitation (MICP), to
strengthen soil mechanism for soil layer erosion prevention and control.
The technology uses bacterial metabolism to change the physical
properties of soil and then improve the mechanical properties of the soil
(such as shear strength, permeability, and consolidation).

According to the test results of last year, Bacillus pasteurii was found
to be quite efficient for convert calcium ions to calcium carbonate and
indeed calcium carbonate fill the pores that exist between the sand grains.
After the action of MICP, the non-cohesive standard sand sample can be
bonded into a chunk. The longer the MICP is applied, the better the overall
aggregation is. The compressive strength test results show that the
compressive strength of the standard sand specimen can be improved from
the zero strength of loose sand to about 3 to 12 kPa. Furthermore, the
strength of soil remolded specimens can be further enhanced to about
250kPa. The test results show that the MICP method applied to loose sand

and soil remolded specimens can highly increase the compressive strength



because of accumulation and cementation of calcium carbonate in soil.
This study simulates the physical model test of erosion caused by
rainfall events eroding surface soils. The results demonstrate that the MICP
method does benefit on solidifying soil and shallow layer landslides
prevention. It is indeed verified that the application of the MICP method to

the surface soil erosion control is feasible.

Key words : MICP, soil layer erosion, mechanical properties
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