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ABSTRACT 
 
Microbially Induced Carbonate Precipitation (MICP) is an innovative cementation 
approach utilizing metabolic activity of microbes to hydrolyze urea. In this paper, the 
shear response and the erodibility of MICP-treated sand under axial compression and 
submerged impinging jet are evaluated at low confining stress range. Poorly graded 
silica sand with loose state is used for testing. Specimens are cemented at low 
confining stresses until target shear wave velocities are achieved. Results indicated 
that peak strength is enhanced in terms of emerging cohesion component based on the 
Mohr-Coulomb failure criteria. The shear modulus, based on monitored shear wave 
velocity as a function of strain level, indicated crystal debonding may commence at 
0.05% axial strain. The treated sand shows dilative behavior, while untreated sands 
show contractive behavior based on dilatancy rate. The erodibility parameters of 
cemented specimens show a critical shear stress increases by up to three orders of 
magnitude, while the erodibility coefficient decreased by up to four orders of magnitude. 
Such a trend is observed as a function of level of cementation. Microscopic analysis 
proves the precipitation takes place at the particle contact points as well as on the 
particle surfaces.  
 
1. INTRODUCTION 
 
     Microbially induced carbonate precipitation (MICP) is a novel approach for soil 
improvement by harnessing natural microbial communities to catalyze carbonate-based 
precipitation. Urea is easily dissolved in water, however, not ionized due to the 
hydrogen bonding between urea and water molecules. Urease enzyme in ureolytic 
bacteria, however, can hydrolyze the urea through their metabolic activity of the 
microbes producing carbonate ion. With the presence of calcium source, a natural 
bonding agent, calcium carbonation is precipitated, per the reaction shown in Eq. 1: 
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