Work Unit: Nonstructural Analysis for Flood Damage Reduction

PI: Bob Carl, CEIWR-HEC

Requirements Statement:

The complexity of today’s multi-objective planning process requires application of advanced analysis methods in the systematic formulation and evaluation of flood damage reduction projects. New and efficient methods are necessary to develop more comprehensive analyses that broaden the damage focus to include the application of nonstructural flood damage reduction analyses. New capabilities that automate evaluations and comparisons of non-structural and structural flood damage reduction measures are necessary. At the current time, much of this analysis is done outside of the HEC-FDA program using a variety of tools. Non-structural results are then “hand-crafted” to fit within the framework of the HEC-FDA (Hydrologic Engineering Center’s Flood Damage Reduction Analysis) computer program. As a result non-structural analysis is performed in an inefficient and unsatisfactory manner because it is performed “manually” and forced within a framework that is not designed to handle it.  This work is not being done by private industry as it is primarily a Corps of Engineers need. 

Technical Objective:

The objective is to develop new automated nonstructural analysis methods for flood damage reduction planning that will better enable the Corps to efficiently perform its flood damage reduction analysis responsibilities. The capability would be incorporated within the next major release of the HEC-FDA program.

Approach:

The goal is to provide Corps field offices with an automated method that highly integrates existing capabilities with analysis and display enhancements to improve nonstructural assessments and project formulation and evaluation capabilities.  A new methodology incorporated within HEC-FDA will be developed for performing nonstructural analysis of structures that are exposed to flood risk.  It will have the ability to: 1) facilitate the analysis of a variety of damage reduction measures such as floodplain regulations and flood warning preparedness plans; 2) apply more than one type of nonstructural measure using user specified priorities; 3) analyze a range of situations from simple inputs such as a water surface profile and a structure inventory to more complex inputs such as digital elevation layers of terrain and inundation; and 4) make simple modifications to structure attributes (e.g. flood proof a structure 1 meter) or to do more complex modifications (e.g. raise the structure to the 1% chance exceedance probability elevation and remove 30% of the contents from the first floor).  Activities will be coordinated with the National Flood Proofing Committee and a peer review will be held to get feedback on the proposed design and the design modified accordingly. Software to implement the methodology will be developed and documented.  The associated documentation will be inserted in the HEC-FDA documentation, providing seamless integration with current and proposed flood damage analysis methods. The non-structural methodology would be taught in the “Risk Analysis For Flood Damage Reduction” and “Flood Damage Analysis Tools” training courses at HEC and workshops would be given as needed. It would be documented in the HEC-FDA user’s manual and the proposed applications guide.  All knowledge gained through the work unit will be available to educate the public through the web site. 

Benefits:
This project will provide for more efficient and streamlined flood damage reduction and associated nonstructural analyses involving structure inventory processing and integration with hydrologic and hydraulic analyses. It will increase the Corps’ ability to perform plan formulation and evaluation of multiple plans for nonstructural analysis and expedite decision making.

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

Primary Tasks/Products:

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

	Perform a requirements analysis
	1-Oct-2002
	1-Dec-2002
	
	

	Design nonstructural analysis methodology
	1-Oct-2002
	1-Mar-2003
	
	

	Design interoperability with hydrology and hydraulics
	1-Oct-2002
	1-Mar-2003
	
	

	Design user interface to methodology
	1-Oct-2002
	1-Apr-2003
	
	

	Document proposed methodology
	1-Oct-2002
	1-Apr-2003
	
	

	Hold a peer review of proposed methodology
	1-Oct-2002
	1-May-2003
	
	

	Modify methodology to address issues raised by the peer review group
	1-Oct-2002
	1-Jun-2003
	
	

	Insert initial nonstructural measures in FDA as proof of concept
	1-Oct-2002
	1-Sep-2003
	
	

	Design data management scheme
	1-Oct-2002
	1-Mar-2004
	
	

	Develop and test full range of nonstructural analysis software and incorporate it within HEC-FDA
	1-Oct-2002
	1-Sep-2004
	
	

	Release preliminary nonstructural analysis software with documentation
	1-Oct-2002
	1-Oct-2004
	
	

	Modify software based upon feedback from the preliminary version. Perform software validation.
	1-Oct-2002
	1-Feb-2005
	
	

	Release final version of nonstructural analysis methodology with documentation
	1-Oct-2002
	1-Mar-2005
	
	

	Incorporate new methods into training and tech transfer media
	1-Oct-2002
	1-Sep-2005
	
	


