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Project schedule status:
 On schedule	□ On revised schedule		□ Ahead of schedule		□ Behind schedule

Overall Project Statistics:
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          Time Used to Date

	 
	 
	 






	
Project Description:

The Federal Highway Administration established an Inter-Agency Agreement (IAA) with the Department of Energy’s (DOE) Argonne National Laboratory (ANL) Transportation Analysis Research Computing Center (TRACC) to get access and support for High Performance Computational Fluid Dynamics (CFD) modeling for highway hydraulics research conducted at the Turner-Fairbank Highway Research Center (TFHRC) Hydraulics Laboratory. TRACC was established in October 2006 to serve as a high-performance computing center for use by U.S. Department of Transportation (USDOT) research teams, including those from Argonne and their university partners. The objective of this cooperative project is to:

· Provide research and analysis for a variety of highway hydraulics projects managed or coordinated by State DOTs.
· Provide and maintain a high performance Computational Fluid Dynamics (CFD) computing environment for application to highway hydraulics infrastructure and related projects
· Support and seek to broaden the use of CFD among State Department of Transportation employees.

The work includes:

· Computational Mechanics Research on a Variety of Projects: The TRACC scientific staff in the computational mechanics focus area will perform research, analysis, and parametric computations as required for projects managed or coordinated by State DOTs.
· Computational Mechanics Research Support: The TRACC support team consisting of highly qualified engineers in the CFD focus areas will provide guidance to users of CFD software on an as needed or periodic basis determined by the State DOTs.
· Computing Support: The TRACC team will use the TRACC clusters for work done on projects; The TRACC system administrator will maintain the clusters and work closely with the Argonne system administrator’s community; The TRACC system administrator will also install the latest versions of the STAR-CCM+ CFD software and other software that may be required for accomplishing projects.


	

	

	









	
Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):
 Please see the embedded PDF file below.

[bookmark: _GoBack]


	
Anticipated work next quarter:

 1: Computational Mechanics Research on a Variety of Projects

· Development of a new methodology for river bed scour 
· Modeling permeable pavements
· Hydraulic analysis of a catch basin
· Analysis of hydrodynamic forces acting on rockeries in river environment

2: Computational Mechanics Research Support

This work will continue.

Task 3: Computing Support

This work will continue.



	



	




	
Circumstance affecting project or budget.  (Please describe any challenges encountered or anticipated that 
might affect the completion of the project within the time, scope and fiscal constraints set forth in the 
agreement, along with recommended solutions to those problems).

None.
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ROCKERY DESIGN GUIDELINES FOR RIVER AND COASTAL 
ENVIRONMENTS 
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Relationships between the mean velocity and hydraulic radius, channel width, and flow rate 
MEAN FLOW VELOCITY  
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• Plots of the functions vs. channel 
width, W 


• The two sets of curves are for water 
height H=12ft (upper) and H=7ft 
(lower) 


• Curves obtained for face batters 4:1 
and 12:1 are compared against a 
vertical channel wall 


Mean velocity grows with 
increasing channel width; 
converges to a positive value 
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Hydrodynamic forces, F_HD/1m, vs. channel width, W 
 


 Hydrodynamic forces acting on layers 
of rocks, per 1m of rockery length 


FORCE ON A LAYER OF ROCKS PER 1M OF ROCKERY LENGTH 


2nd layer (L2) 


3rd layer (L3) 


4th layer (L4) 


1st layer (L1) 


5th layer (L5) 


0.000
0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800


0 5 10 15 20 25 30


F_
HD


/1m
 [k


N/
m]


 


W [m] 


L1,H12ft,b4:1 L2,H12ft,b4:1 L3,H12ft,b4:1 L4,H12ft,b4:1
L5,H12ft,b4:1 L1,H7ft,b4:1 L2,H7ft,b4:1 L3,H7ft,b4:1


Batter 4:1 


H=7ft 


H=12ft 







W=48 ft, W/H=4, b=4:1 
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W=48 ft, W/H=4, b=4:1 


W=12 ft, W/H=1, b=4:1 W=12 ft, W/H=1, b=12:1 
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ADDITIONAL RUNS 


 Two additional water levels: 16 ft and 18 ft 
 Varying channel width and rockery face batter 4:1 and 12:1 


 
 How the dynamic forces change due to an overflow? 
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URANS k-epsilon: 


LES: VOF (different geometry) 


H=12ft 
H=16ft 


H=18ft FLOW VELOCITY PROFILE 


Without rocks: 







OTHER QUANTITIES 
E.G. H=16FT, W=24FT, BATTER 4:1 
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LATERAL FORCE COEFFICIENT 
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Lateral force coefficient 


F_HD – hydrodynamic force per 1m, 𝜌 
– density of water, 𝑣 – mean flow 
velocity, h – rockery layer height 
d – distance from a point in the center 
of the channel on the level of the top of 
the rockery and center of a rock face 
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