Work Unit: Innovative, Rapidly Deployed/Removable/Reusable Flood Protection System for Urban Environments

PIs: Dr. Robert Ebeling, ERDC-ITL
Requirements Statement:
Many developed urban environments located along rivers and within the jurisdiction of the U.S. Army Corps of Engineers, are susceptible to flooding on a regular basis.  The traditional permanent structural method for dealing with this costly problem has been to construct permanent floodwalls (e.g., reinforced concrete walls such as counterfort walls, cantilever sheet-pile or I-walls) or to construct permanent earthen levees. In most developed urban environments, city planners frequently consider the real estate adjacent to the river as an asset to be developed as an integral part of city planning. Also, real estate costs are typically higher near riverfronts, and the land is highly developed for commercial usage.  These high costs often prohibit the relocation of businesses in areas not prone to flooding.  Preserving the aesthetics of an unobstructed, natural riverfront environment is of vital importance. Riverfront development by city planners is often tied to preserving the pristine view of the river and the development of this limited but valuable real estate available adjacent to the river for use as green areas with walkways and open public access. Criticisms of the traditional, permanent structural methods for dealing with flooding have been that floodwalls are unsightly and earthen levees take up a significant portion of this valuable urban real estate along the waterfront.  A good example is when the city of Davenport, IA rejected the Corps’ proposed flood protection project (a permanent structure) based on aesthetics and cost in 1984. The area subsequently experienced record flood levels in 1993.  Additional near-record flooding in 2001 caused extensive flood damages and attracted national attention. Significant reaches of the downtown area, the baseball stadium, and a residential area were flooded. The Corps’ Rock Island District is currently conducting a limited re-evaluation of the 1982 Davenport Flood Protection Project.
Technical Objective:
The technical objective of this work unit is to develop an innovative, rapidly deployed, removable, reusable flood-protection system for urban environments.  It is envisioned that this system be completely portable so that everything above ground level can be removed from the riverfront area and stored offsite. Only the foundation for the system will be permanently onsite, and this will be out of view since it is below the ground level. A secondary objective is to make the structural components lightweight and modular so that as much of the system as possible can be assembled onsite using hand-labor rather than relying exclusively on lightweight cranes to assist during assembly. The modular feature will also allow the system to be constructed to the flood-height needed, at the time it is needed. The lightweight, durability, and easy deployment of the proposed system will reduce annual maintenance costs.

Approach:
The portable flood-protection system will consist of modular cantilever structural members spaced at discrete distances with modular panels extending between the cantilever supports. Research into the development of an innovative, rapidly deployed, removable, reusable flood-protection system for urban environments will begin with an assessment of viable geometrical and foundation system configurations. Concurrent with this effort will be a review of composite materials that may be used for the structural shapes.  Initial research will begin by investigating portable modular cantilever structural members that will be spaced at discrete distances along a riverfront walkway. Modular panels will span between the cantilever supports.  The size, shape, and spacing of the overall system will be configured first. Soil-Structure Interaction (SSI) principles will be used to size and determine the depth of the hollow pile piles needed for capacity and displacement considerations in a variety of soils.  The structural panels will be made into modular sections for ease of assembly by hand-labor.  The connections/detailing between the components will be key in this assessment.  Water seals will be designed for between the edges of the stacked “skin” panels and between the cantilever columns and the skin panels. Flexible “gasket-type” seals are envisioned at this time.  Foundation seepage considerations and potential cut-off schemes, if needed, will also be part of the study. Different geometries for the panels will be investigated.  The study will begin with straight panels and can be expanded to include barrel arch and curved buttress.   

This research will include development and documentation of engineering procedures to be used by District engineers in the site-specific design of these innovative flood-fighting walls, including general structural and foundation detailing. This effort will also include an assessment of lightweight composite materials that can be used for the structural components of these wall systems. The resulting research report will be published as ERDC technical reports and posted on the ERDC library Web site. We intend to provide information on the innovative portable flood-protection system and engineering procedures used in the design of these new systems at appropriate conferences. The new design methodologies and engineering procedures will be incorporated into EM’s.  All knowledge gained from this work unit will be available to educate the public through the TOWNS web site. 

Benefits:
In any given year, a structural flood-fighting system is not needed onsite for the majority of the year.  This fact, combined with the observation that the aesthetics of an unobstructed, natural riverfront environment is of vital importance to riverfront planners in developed urban areas, leads to the conclusion that clients of the Corps need a rapidly deployed, removable, reusable flood-protection system for urban environments. This research work unit would fill this need and develop such a system, along with outline the engineering procedures to be used by District engineers to design such a system for their riverfront site.  Funding this research will allow the Corps to provide innovative, long-range solutions to mature urban communities so as to reduce the flood risk to achieve and maintain public safety, a vibrant economy, and fiscally sound local government.

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

	Conduct initial research into portable/modular cantilever walls and composite materials.
	1-Oct-2002
	July 2003
	
	

	Go/no go assessment of the feasibility of this innovative wall.
	1-Oct-2002
	Sept 2003
	
	

	Article for TOWNS bulletin on the unique features of this innovative rapidly deployed/removable/reusable wall.
	1-Oct-2002
	Sept 2003
	
	

	Complete evaluation of portable/modular cantilever walls and composite materials and develop preliminary design procedure for the modular system.  .
	1-Oct-2002
	April 2004
	
	

	Expand the panel system investigation to include the barrel arch and curved buttress configurations
	1-Oct-2002
	Augt 2004
	
	

	Complete the alternative panel configuration studies.  
	1-Oct-2002
	April 2005
	
	

	Engineering Technical Letter and ERDC Technical Report on an innovative, rapidly deployed, removable, reusable flood-protection system for urban environments.
	1-Oct-2002
	Sept 2005
	
	


