
   

Earthquake liquefaction hazards in silty soils are a 
critical problem in Portland, Oregon and other areas 
around the world.  This is a particular problem for 
existing facilities founded upon liquefiable soil, for 
which there exists no cost-effective mitigation solution 
at the present time. Recent studies suggest that 
liquefaction mitigation using microbially-induced 
desaturation (MID) may provide the capability to 
mitigate liquefaction potential beneath existing 
structures in a cost-effective manner. MID treatment 
can be performed by injecting a treatment solution of 
calcium nitrate, calcium acetate, and trace nutrients into 
liquefaction-prone soils. The treatment solution 
stimulates growth of native bacteria that produce 
nitrogen gas as a biproduct. The objective of MID is to 
reduce earthquake-induced excess pore water pressure 
generation compared to saturated soil, and thereby 
reduce the potential for triggering liquefaction. 
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This presentation will describe two MID field trials performed 
in Portland, OR in summer 2019. Silt soils were treated by 
injecting the treatment solution for four weeks. Migration of 
the treatment solution and saturation ratios were monitored 
with a range of methods, including: seismic-wave velocity 
measurements, a vertical array of embedded sensors that 
measure bulk electrical conductivity, and direct soil sampling. 
Monitoring at both sites indicated that soils were successfully 
desaturated. Additionally, in-situ cyclic testing using the large 
shaker truck “TREX” from NHERI@UTexas was performed 
before and after MID treatment to evaluate the effect of MID on 
cyclic soil behavior and excess pore water pressure generation. 
 

MID field trial site of earthquake-liquefiable soil near 
Portland International Airport. 


