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Description of Technology:  Electro-osmotic pulse (EOP) technology offers an alternative to the trench-and-drain approach by mitigating water-related problems from the interior (negative side) of affected areas without the cost of excavation.  In basic terms, the EOP system uses pulses of electricity to reverse the flow of water seepage, actually causing moisture to flow out of the basement walls, away from the building.  The technology works by alternately pulsing a direct current field with an “off” period.  This electrical pulse causes cations (e.g., Ca++) and associated water molecules to move from the dry side (anode) towards the wet side (cathode) against the direction of flow induced by the hydraulic gradient, thus preventing water penetration through concrete structures.  

Details of Technology Implementation: The U. S. Army Engineer Research and Development Center’s Construction Engineering Research Laboratory (ERDC-CERL) is in the process of implementing EOP at several Army installations.  First, major sources of active water are addressed by locating and repairing cracks with epoxy injection and/or hydraulic cement.  In cases where the building material is more porous (such as concrete masonry block) the areas of intrusion are injected with an expansive sealant.  Once the active sources of intrusion are repaired, the system is installed to prevent the water from reaching the repair joint.  The EOP system is installed by inserting anodes (positive electrodes) into the concrete wall or floor on the inside of the structure and by placing cathodes (negative electrodes) in the soil directly outside the structure.  The anode is installed into a groove cut into the floor or wall of the structure.  Anode material typically consists of a ceramic-coated titanium wire, which is dimensionally stable under loading.  The cathode is then installed directly in the soil.  Then a low voltage (approximately 30 Volts), programmable power supply is connected between the anode and cathode of the system.  The power supply typically consumes 30 Watts of power for every 100 square feet treated.

Benefits of Technology:  EOP excels in its ease of installation compared to conventional waterproofing methods, lower cost per lineal foot of wall treated, as well as longer system lifetime when compared to conventional methods, and wide range of wall and floor materials (concrete, CMU, brick, stone) to which the  technology may be applied.  EOP comprehensively corrects moisture problems, allowing full utilization of below grade spaces. The system provides a significant improvement in air quality as a direct result of correcting active water intrusion and rising damp problems.

Points of Contact:  Vincent Hock, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-373-6753, Toll-Free 800-USACERL, E-mail: v-hock@cecer.army.mil, Mike McInerney, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-373-6759, Toll-Free 800-USACERL, 

E-mail: m-mcinerney@cecer.army.mil, Sean Morefield, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-352-6511 x7317, Toll-Free 800-USACERL, E-mail: s-morefield@cecer.army.mil 
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Below Grade Moisture Mitigation Using Electro- Osmotic Pulse Technology





PROBLEM:   Moisture intrusion in structures below grade is a common and costly problem.  Rising damp and active intrusion adversely impact human health, equipment degradation, and the usability of below grade spaces.


TECHNOLOGY: Electro-Osmotic Pulse (EOP) technology for below grade waterproofing


DEMO SITES:  Forts Monmouth, NJ; Sill, OK; Bragg, NC; Monroe, VA; and Hamilton, NY; the U.S. Army Tank Command, Warren, MI; and Tobyhanna Army Depot, PA.


BENEFITS:             


Ease of installation (interior side) compared to conventional waterproofing methods


Significant improvement in air quality as a direct result of the technology


50% lower cost per lineal foot of wall treated compared to conventional methods


Longer system lifetime when compared to conventional methods


Wide range of wall and floor materials (concrete, CMU, brick, stone) to which technology may be applied


Comprehensively corrects moisture problems, allowing full utilization of below grade spaces 





Left:   Water intrusion below grade, resulting in blistering paint and mold on the floor.  Photo taken prior to prior to installation of EOP.  (Building 21120, Fort Bragg)


Right: EOP played an integral part in the barracks rehabilitation at Ft. Bragg.  Dry below-grade space less than 6 months after installation of EOP.  (Fort Bragg
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