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Biopolymer-Stabilized Earth Materials for Resilient and 
Adaptable Infrastructure  

 Situational Awareness 
Earthen infrastructure in the US comprises around 85,000 earth-
en dams and most of the 100,000 levees.  In 2016, about 27,000 
earthen dams and 20,000 levee-miles were characterized as be-
ing at high risk to both natural and man-made hazards.  Rehabili-
tation of these aging infrastructures relies mainly on utilizing the 
same materials used decades ago to build and reinforce the struc-
tures. Failure of any of these structures could result in major 
negative impacts on the US economy.  
 
Project Overview 
This project aims to increase the resiliency of the national earth-
en infrastructures by developing a new approach – using biopol-
ymers as a stabilization agent for soils. This is an innovative 
approach because it exploits the unique properties of biopoly-
mers, i.e., their ability to adapt to changes in their environment.  
This inherent adaptability will allow the earthen infrastructures 
to adapt and resist the changes that drove their deterioration in 
the first place.  It will also help the infrastructures to withstand 
malevolent threats. Using biopolymers to strengthen earth mate-
rials will result in increased prevention, protection, mitigation 
and recovery capabilities in existing structures. Further, this 
work will advance the current state-of-the-art by utilizing non-
cementatious, cost-effective biopolymers, either externally in-
jected or produced by native micro-organisms, to enable the soil 
to adapt to changes. This will lead to earthen infrastructures that 
resist erosion, temperature changes, water seepage, and unex-
pected changes due to malevolent attacks.  
 
The project team will focus their efforts on identifying potential 
biopolymers that would improve various soil types based on 
surface interactions, bioavailability, chemical stability, and iden-
tification of biopolymer-soil systems for in-depth studies.  They 
will identify the performance measures of various biopolymer-
soil combinations, including rheological measurements, contact 
angle goniometry, strength measurements, and computational 

analysis to optimize the selected combinations.  They will then 
focus on assessing the degradation of biopolymer-stabilized soils 
experimentally using an accelerated environmental degradation 
chamber, and using computational models. Upon completion, a 
design and construction approach for field experiments using 
biopolymer-stabilized earthen infrastructures will be applied. It 
will include a lifetime design procedure based on the controlled 
degradability rates, performance measures, and recommended 
modeling methods.  The project team will provide online webi-
nars to federal and non-federal agencies to explain and present 
the details of the proposed biopolymer-stabilized soils for earth-
en dams and levees. 
 

 
 
Next Steps  
This project will be achieved through an innovative partnership 
between Stony Brook University (SBU) and the Corps of Engi-
neers’ ERDC. SBU and ERDC will actively seek further funding 
to implement the proposed biopolymer-soil stabilization in fed-
eral and non-federal earthen dams and levees. The identified 
potential funding agencies include U.S. Army Corps of Engi-
neers, U.S. Bureau of Reclamation, U.S. Department of Trans-
portation, and state and private agencies operating and maintain-
ing earthen dams and levees. 
  

           
           


