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Multiphysics coupling numerical simulation study of microbial grouting
for foundation reinforcement

DENG Wen-ni, WU Zhi-wei
(School of Civil Engineering, Southeast University, Nanjing 21189, Jiangsu, China)

Abstract: Biogrout is a new ground improving bio-geotechnology which utilizes the microbial induced calcite precipitation
(MICP) technology. It is a promising ground improving technology because of its high efficiency, low disturbing and
environmental friendly. The biogrout efficiency is closely related to the precipitated calcite uniformity and amount in the
ground. A one dimensional fluid-flow, solute transport and bio-chemical reactive model was proposed to simulate the
multicomponent interactions, which considered the biomass initial distribution and the activity reduction with time of
microbials. The model simulated the distribution of calcite precipitated by biogrout and was verified by an experiment
which was carried out in a 5 m soil column. The numerical results were agreed well with the experimental data. Then the
initial biomass distribution and injection factors (injection rate, chemical concentrations and the injection method) were
studied to analyze the MICP effect. The results of this study indicate that the biomass initial distribution, the injection
velocity and the number of times have great impact on the calcite precipitation, while the solution concentrations has least
impact on the calcite precipitation. The biomass distribution mode, medium injection velocity and multi steps injection can
improve the uniformity of calcite in the column. The best injection method is pulsed injection with opposite injection
direction of bacteria and cementation solution, 1-1.5 mol/L solution concentration, and relative higher injection rate, which
can reduce the clog in the entrance of the column.
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Table 1  Values of parameter used in the model
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Vimax/(mol/L/s) 4.26%10°
Konurea/(mol/L) 0.01

Sbac 0.707

b(/s™") 1.12x1073
mCaCO3 /(kg/mol) 0.1
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Table 2 Boundary conditions for biogrout model
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