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Abstract


Microbial induced calcite precipitation (MICP) provides an innovative alternative technology for improving the geotechnical and geoenvironmental properties of soils via microbially mediated urea hydrolysis inducing conditions for calcite precipitation at particle contacts.  This presentation highlights numerical and experimental work undertaken in 1-D and 2-D conditions to optimize the MICP treatment formulation for efficiency, treatment uniformity, and reduced by-product generation.  Experimental and numerical results from one-half meter long columns are first used to present spatial and temporal biogeochemical changes that occur during both stopped-flow and continuous flow treatment schemes.  The development, validation, and subsequent prediction with a bio-geochemical reactive transport model developed within TOUGHREACT and coupled with UCODE is then presented. Prediction of final calcite precipitates is compared to experimental data following independent calibration of spatial ureolysis rates.  Finally, experimental results from a scaled repeating 5-spot pattern model are presented to highlight how the methods developed extend into 2-D treatment regimes.
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