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Microbially Induced Calcium Carbonate Precipitation (MICP) is an
innovative and eco-friendly technology that has recently gained
significant attention in bioremediation, dust control, desertification
mitigation, and geotechnical engineering. This study aims to evaluate
the efficiency of the MICP process in improving desert soils and to
assess the effect of bio-treated layers on the ultimate bearing capacity
and failure mode of strip footings on sandy soils. Ureolytic bacteria
were obtained from the National Genetic Resources Center of Iran, and
the selected strains were confirmed through biochemical and molecular
tests. These bacteria were used to induce calcium carbonate
precipitation and to form a thin biogenic layer within a sandy medium.
To analyze the mechanical behavior, a physical model of sandy soil
with a bio-improved layer was designed, and bearing capacity was
tested under different bacterial strains and layer depths. Experimental
data were compared with numerical modeling using PLAXIS software
based on the Finite Element Method (FEM) and the Coulomb—Mohr
failure criterion, and validated with field data. Results showed that
MICP significantly enhanced the cohesion and strength of sandy soils,
increasing them up to three times compared to untreated samples. The
highest calcium carbonate concentration of 33.78 g/L was achieved
under optimal conditions with ODesoo = 2 and a cementation solution
containing 1 M CaCl. and 1 M urea, which represents the highest
reported value. Moreover, Bacillus megaterium showed superior
performance to Sporosarcina pasteurii, improving shear strength
parameters and increasing footing bearing capacity by 50%. Numerical
and experimental results showed less than 10% deviation.
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Introduction

Microbially induced calcium carbonate
precipitation (MICP) is a novel and eco-
friendly technology that has recently attracted
significant attention in the fields of
bioremediation, dust control, desertification
mitigation, and geotechnical engineering. The
main objective of this study is to investigate
the potential of MICP in the improvement of
desert soils and to evaluate the effect of a thin
biogenic layer on the ultimate bearing
capacity and failure mode of a strip footing on
sandy soil.

Methodology

Ureolytic bacteria were obtained from the
National Genetic Resources Center of Iran.
The selected strains were confirmed using
standard biochemical and molecular tests.
These bacteria were then used to induce
calcium carbonate precipitation and to form a
thin biogenic layer in sandy soil. To
investigate mechanical behavior, a physical
model consisting of sandy soil with a
biogenic layer was designed, on which a
rectangular footing was placed.

The bearing capacity was purposefully
examined under different conditions,
including various Dbacterial strains and
different depths of biogenic layers.
Laboratory data were compared with
numerical modeling performed in PLAXIS
software based on the finite element method
(FEM) and the Coulomb—Mohr failure
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