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Abstract

Utilization of microbial activities in subsurface has garnered huge interest as it expected
to create a new path to novel and groundbreaking soil improvement techniques. In this
talk, unique experimental observations on microbially induced calcium carbonate
precipitation (MICP) and clay-bacteria interactions are introduced. The first part presents
the pore- and grain-scale characteristics of sands treated by MICP. In particular, the test
results reveal the pore-scale mineral precipitation habit and its effect on hydraulic
conductivity. In addition, grain-scale mechanical strength of cemented grains by MICP is
analyzed in relation to the failure mode and cementation level. The second part presents
the roles of clay-bacteria interaction in sedimentation and consolidation behaviors of
kaolinite clay. The experiment results highlight the accelerated sedimentation rate, fabric
changes, and pre-consolidation effect due to the presence of bacteria though its effect
differs with fluid pH. Lastly, with some other examples on the use of soft biopolymers,
discussion on potentials and challenges of microbial ground improvement follows.
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