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Project:  33207-Computer Simulation for River Ice Management






General Project Information 

	Project Manager
	Organization
	Direct/Reimbursable
	Estimated Cost 
	Actual Cost 

	HOPKINS, MARK A
	CRL-SNOW & ICE BRANCH 
	Direct Allotted 
	$100.00K
	 

	Program Manager
	Organization
	Program Name
	Start Date 
	Finish Date

	WHITE, KATHLEEN D
	CRL-ICE ENGINEERING GROUP 
	Cold Regions Engineering
	10/1/01
	9/30/03

	Proponent 
	Point of Contact 

	CECW-PG (Guidance Department) 
	

	Headquarters--Civil Works 
	






Project Description
	Requirements Statement

	Over half of the commercially navigable waterways in the United States are adversely impacted by ice and debris conditions that hinder operation and delay or stop navigation. Ice jam-related flooding causes an estimated $100M annual damage in the United States. Efficient and effective design of innovative, low-cost ice control structures and other ice mitigation measures requires the use of highly detailed physical and numerical models. At present, expensive physical model studies are the only method for predicting forces on ice control structures caused by the impact of ice. Similarly little guidance exists for debris management at locks and dams under flood conditions. The use of numerical modeling in place of physical modeling will decrease costs. Computer models capable of simulating ice and/or debris transport and its impact on riverine structures are under development to address these issues.


	Technical Objective

	To add the capability to simulate ice and/or debris transport to existing dicrete element ice models that treat the ice mass as an accumulation of discrete particles. Apply the model to simulate the impact of ice and/or debris on riverine structures such as booms, weirs, pile-type structures to estimate forces on the structures and the hydraulic influence of the ice and/or debris on the flow. 


	Benefits

	A realistic 3-D computer model of ice/debris transport that is a cost effective tool for simulating effects of ice/debris at riverine structures to predict design forces and the size and location ice/debris accumulations and their effect on flow. Such a computer model will reduce the need for physical model studies, and will be useful for design and increased effectiveness of the model studies that are performed.


	Approach

	The 3-D discrete element model of ice previously developed at CRREL will be coupled to an appropriate unsteady flow model in order to model the flow in and around ice control structures. The hydraulic effects of the ice control structures will be modeled. The ability to model open water flow, flow under the ice cover, and flow through a grounded ice jam will be included. The capability will be added to simulate debris such as logs and trees to an existing coupled, 3-D, discrete element river ice model. Simulate the performance of ice/control booms under a range of flow and ice conditions. Simulate the performance of pile-type structures under ice, debris runs, and breakup conditions. This work should provide tools that will enable Corps Districts to optimize the design of ice and debris mitigation measures without use of expensive and time-consuming physical models. This work supports the Corps business practice areas of navigation, inland flood control, emergency management, and support for others.


	Progress

	The DEM river ice model under development was applied to test four pier configurations and their effects on ice passage for a proposed bridge on the Buckland River in Buckland, Alaska. Two ice regimes were modeled with different ice piece size distributions. The cost of the computer model study was about 10% of the cost of a comparable physical model study. This study has helped us to make important improvements to the model and at the same time helped the agencies including the Alaska DOT and the Alaskan District to select a bridge design with the least potential to cause ice jam related flooding.




Primary Tasks/Products
	
Task Name/Product Name
	Planned
Start
	Planned
Finish
	Actual
Start
	Actual
Finish

	    33207-Computer Simulation for River Ice Management 
	1-Oct-2001
	30-Sep-2003
	1-Nov-2001
	--

	33207-Computer Simulation for River Ice Management 
	1-Oct-2001
	30-Sep-2003
	1-Nov-2001
	--

	        Model of ice at ice control structure during unsteady flow 
	1-Oct-2001
	30-Sep-2002
	1-Nov-2001
	--

	        Model of ice at ice control booms 
	1-Oct-2001
	30-Sep-2002
	1-Nov-2001
	--

	        Report on river ice management simulations 
	1-Oct-2001
	31-Jul-2003
	1-Nov-2001
	--

	        Update appropriate EM chapters 
	1-Oct-2002
	30-Sep-2003
	--
	--


