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	Project Title: Effects of Combined Carbonate and Biofilm on Shrinkage Cracking in Unsaturated Cementitiously stabilized Soils Using Microcapsules.
	University: Washington State University
	Principal Investigator: Xianming Shi
	PI Contact Information: CEE Department, Washington State University
	Funding Sources and Amount Provided by each agency or organization: TriDurLE with match from WSU
	Total Project Cost: $113,292
	Agency ID or Contract Number: 
	Start and End Dates: 06/01.2021 to 05/30/2022
	Brief Description of Research Project: The proposed study is on an innovative approach that couples self-healing effects of bacterial spores with sequential hydration methodology that could mitigate the development of shrinkage cracking of stabilized mixture while sustaining the development of high strength. A dual encapsulation technique, which involves a primary and secondary encapsulation of two different bacteria into a single microcapsule will be utilized. The sequential hydration which is a concept for which moisture content below optimum is provided for partial hydration and consequently minimized shrinkage cracking will be utilized. The use of dual encapsulation technique, which will allow for a carbonate and a biofilm precipitating bacteria to be encapsulated into a single capsule. The combine precipitate from these bacteria will yield a ductile composite precipitate. The coupled effects of ductile precipitate and sequential hydration will thus provide an optimum stiffness for the stabilized mixture and thus mitigate shrinkage cracking. The mixes containing bacterial microcapsules which enhance self-healing is expected to benefit immensely from the sequential hydration and lead to a novel design for cementitious stabilization.
	fill_13: This project fits into the TriDurLE research thrust of “addressing aging and other materials-related durability distresses of transportation infrastructure through the use of new materials, technologies, and construction methodologies”. The overarching goal of this project is to develop an innovative approach to enhance self-healing in cementitiously stabilized soils and mitigate shrinkage cracking. This will result in significant savings in terms of remedial technology. The technique will also assist in the development of environmentally friendly method.
	Web links  Reports  Project website: 
	Text5: This is a new study . Is outcomes will be ready for implementation in the field.


