Work Unit: Recovering Flood Damaged Structures Using Electro-Osmotic Pulse (EOP) Technology

PI: Vincent F. Hock, ERDC-CERL
Requirements Statement:
The relative high value of urban real estate has resulted in significant subsurface construction.  Much of this subsurface space houses high-valued assets that fail if subjected to water emersion or prolonged periods of high humidity.  Thus, the damage associated with transient high water tables during urban flooding can be very significant, and may exceed that associated with surface flooding particularly if levees and floodwalls are not breached.  Significant public infrastructure in urban areas is also subsurface and can be damaged by high water tables and soil saturation.  Typical subsurface public infrastructure includes subways, utility tunnels, and pumping stations.  Furthermore, backfill and foundation voids can occur when water flows through basement and tunnel walls, these voids if of sufficient size can weaken structures.  Electro-Osmotic Pulse (EOP) technology represents a method of controlling the water flow and moisture content of concrete and soil, thus preventing damage to material and equipment stored in subgrade structures, and in many cases reversing, the potential damage due to high moisture content caused by flooding and high water tables.

Technical Objective:
The focus of this research is the application of electro-osmosis to protect building assets from moisture damage when subjected to high water levels.  Electro-osmosis has been used successfully to prevent water intrusion into below-grade structures and in stabilizing shoring and pilings.  The product of this research will be a system to control water migration in and around concrete structures during periods of high water table and after flood conditions.  Fact sheets, Engineering TL and a UFGS will be created and made available.  ERDC has industry partners that can make this technology immediately available for use by MSCs, COE Districts, civilian agencies, and the public sector.
Approach:
The research will consist of three phases (1) Design and construct the experimental matrix, laboratory cells and control cells; (2) Test and evaluate the EOP system’s ability to migrate moisture through a saturated, well characterized, clay backfill against concrete; and (3) Perform energy efficiency testing.  There appears to be an optimum amount of energy required to maximize soil strength and bearing capacity near an anode.  This information will be used to create a strategy and guidelines for a field demonstration of this technique. The demonstration project will be conducted with leveraged funding.  A technical report will be provided detailing the results of this work.  Presentations and workshops will be held at Corps and civilian conferences to educate District Engineers and the public.  Guidance in the form of Engineering TL’s will be developed along with UFGS and fact sheets.  All knowledge gained through the work unit will be available to educate the public through the web site. 

Benefits:
This effort will result in a system that provides control of water movement in and around a concrete structure by using the principle of electro-osmosis.  A significant benefit is lower interior humidity, thus reducing corrosion and moisture damage to mechanical equipment such as pumps and valves.  The Corps and civilian agencies will gain a tool to preserve the below grade habitability and valuable public and private assets in flood-prone areas with a minimum of environmental and logistical impact.

Progress:
None.  This is a new start work unit in FY03.

Primary Tasks/Products:

	Task Name/Product Name
	Planned Start
	Planned Finish
	Actual Start
	Actual Finish

	Develop experimental plan
	1-Oct-2003
	2003 (2Q)
	
	

	Construct test cells
	1-Oct-2003
	2003 (4Q)
	
	

	Interim report documenting EO transport and detailed experimental plan
	1-Oct-2003
	2003 (4Q)
	
	

	Begin moisture migration efficiency testing

	1-Oct-2003
	2004 (1Q)
	
	

	Perform soil stability evaluation

	1-Oct-2003
	2004 (2Q)
	
	

	Optimize system to maintain maximum structural stability
	1-Oct-2003
	2005 (2Q)
	
	

	Complete moisture migration and soil stability testing
	1-Oct-2003
	2005 (3Q)
	
	

	Final report, including guidelines for field test implementation
	1-Oct-2003
	2005 (4Q)
	
	


