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Table 1 - Specifications of Firoozkooh 161 Sand

D1o (mm) D3o (mm) Deo (mm) Cec Cu Gs €min Emax

0.136 0.202 0.308 0.969 2.261 2.650n./ 0612 0.910
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A- Bacterial colony on solid culture medium  B- Shaker incubator C- Spectrophotometer
Figure 2- Bacterial Culture Laboratory Equipment
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Table 2: Composition of Culture Media and Injection Solutions
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Figure 3. Control volume mesh for discretizing Richards' equation.
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Figure 7: Pressure Equipotential Lines at Times 6, 20, 52, and 127 Seconds Obtained from:Finite'\VVolume:Simulation
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ABSTRACT

Biological soil improvement through Microbially Induced Calcium Precipitation (MICP) is a cutting-edge
approach in soil improvement, particularly in‘sandy soil contexts. This environmentally friendly technique is
classified as a sustainable soil emprovement method and has attracted considerable attention from researchers.
However, as this field is relatively new, mostsstudies have been limited to laboratory experiments, revealing a
lack of practical physical models.

The current research focuses on investigating the injection process of various fluids into the soil. Initially, the
study simulates water injection using a finitesvolume model and compares the results with seep/w software
modeling, showcasing the accuracy of the finite yolume“method in predicting water movement around the
injection pipe. The next stage involves simulating the injection of biogrout and its movement in the soil using the
finite volume method. The simulation results are then"compared-with those of a biogrout injection of physical
model created in a laboratory setting. Modifying the Richards equation to calculate the radial permeability
coefficient around the injection location results in a simulation that.closely simulate the actual process of
injecting biogrout into the soil. It is noted that the increasing velume of the saturation zone for biogrout injection
is slower compared to water injection. This results in a gradual widening of the gap in injection radius between
these two fluids over time.
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