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Presenter
Presentation Notes
FHWA recently adopted the US Bureau of Reclamation (USBR) SRH-2D two-dimensional hydraulic model.   In recognizing the limitations of the current FHWA FST2DH model and seeing the much improved modeling capabilities of SRH-2D, FHWA partnered with the USBR to incorporate several new transportation related hydraulic features into the model.   FHWA is also sponsoring the development of a custom graphical user interface in the Surface Water-modeling System (SMS) software. 

Main objectives:

Raise awareness of SRH-2D and that FHWA will be continuing to invest and develop the model and interface tools
Share with you the capabilities of SRH-2D 
Tell you how to learn more about the model and get training
Give a couple of example applications of SRH-2D

mailto:scott.hogan@dot.gov


• SRH-2D (Sedimentation and River 
Hydraulics – 2D River Flow Modeling 
 Developed by the US Bureau of 

Reclamation (USBR) 
 Developer – Dr. Yong Lai, Hydraulic 

Engineer, USBR 
 Used for river analyses since 2004 
 Very robust finite volume numerical model  
 Uses a flexible mesh 
 2D sediment transport 

   SRH-2D Model 
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Presentation Notes
SRH-2D is comparable to many existing two-dimensional (2D) models with regard to modeling capabilities, but it really ‘stands-out’ in two key areas.   First of all, it uses a hybrid irregular-mesh that accommodates arbitrarily shaped cells.  A combination of quadrilateral and triangular elements may be used with varying densities to obtain the desired detail and solution accuracy in specific areas of interest.   This flexibility allows for greater detail in specified areas without compromising computing time.  Secondly, SRH-2D uses a numerical solution scheme that is impressively robust and stable.  The element wetting and drying issues that plagued many FST2DH (FESWMS) models are no longer a problem.  Together, the improved SRH-2D model and custom SMS interface will provide a powerful tool for transportation hydraulics.   As several states have already experienced, users will find it much simpler to prepare and run a model, and review results.  




   SMS Graphical User Interface (GUI) 



   SRH-2D Capabilities 

Current (SMS 11.2) 
• Steady or unsteady flow 

• Sub- and supercritical flow 

• Multiple inflows/outflows 

• Multiple boundary conditions 

 

Beta (SMS 12.0) 
• Culvert hydraulics 

• Bridge pressure flow 

• Weirs  

• Gates  

• Drop Inlets (orifice/weir/conduit) 

• Depth dependent roughness 

• Sediment Transport 

Presenter
Presentation Notes
Major SRH-2D capabilities are listed below:
2D depth-averaged dynamic wave equations (the standard St. Venant equations) are solved with the finite-volume numerical method;
Steady state (with constant discharge) or unsteady flows (with flow hydrograph) may be simulated;
An implicit scheme is used for time integration to achieve solution robustness and efficiency;
An unstructured arbitrarily-shaped mesh is used which includes the structured quadrilateral mesh, the purely triangular mesh, or a combination of the two. Cartesian or raster mesh may also be used. In most applications, a combination of quadrilateral and triangular meshes is the best in terms of efficiency and accuracy;
All flow regimes, i.e., subcritical, transcritical, and supercritical flows, may be simulated simultaneously without the need for special treatments;
Robust and seamless wetting-drying algorithm; and
Solved variables include water surface elevation, water depth, and depth averaged velocity. Output variables include the above, plus Froude number, bed shear stress, critical sediment diameter, and sediment transport capacity.


Be sure to ask for questions



   SMS / SRH-2D Training and Support 
• http://www.fhwa.dot.gov/engineering/hydraulics/ 

 

http://www.fhwa.dot.gov/engineering/hydraulics/


   SMS / SRH-2D Software and Licensing 

• Software: 
www.aquaveo.com/downloads 

• Reviewers license: 
www.aquaveo.com/regulatory-review 

• USBR SRH-2D Info: 
www.usbr.gov/pmts/sediment/model/
srh2d/ 

 

 

• FHWA provides licenses for 
DOT and FHWA  

• www.fhwa.dot.gov/engineering/
hydraulics/software.cfm 
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Presentation Notes
SRH-2D is included with the SMS download and install


http://www.aquaveo.com/downloads
http://www.aquaveo.com/regulatory-review
http://www.usbr.gov/pmts/sediment/model/srh2d/
http://www.usbr.gov/pmts/sediment/model/srh2d/
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm
http://www.fhwa.dot.gov/engineering/hydraulics/software.cfm


   SMS / SRH-2D Training and Support 
• http://www.xmswiki.com/xms/SMS:SMS 

• http://www.aquaveo.com/software/sms-learning-tutorials 

 

http://www.aquaveo.com/software/sms-learning-tutorials
http://www.aquaveo.com/software/sms-learning-tutorials


   SMS / SRH-2D Training and Support 

www.nhi.fhwa.dot.gov/ 

 

Two-Dimensional Hydraulic Modeling of Rivers at Highway Encroachments 

3 Days 

http://www.nhi.fhwa.dot.gov/


   SMS / SRH-2D Training and Support 
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SRH-2D EXAMPLE APPLICATIONS 

Presenter
Presentation Notes
My main objective this morning is to give you all some insight into what SRH-2D is capable of, how easy it is to use, and give you some ideas of when it would be most applicable.



    
Musselshell River, MT 
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Presentation Notes
MusselShell River in MT
Flow is from left to right
Project reach is ~ 1 mile long and 3000 ft wide
Channel wdith is ~ 100 ft



Contour Mapping from LiDAR and 
Channel surveys 



   1D Modeling Approach 

Q 

TW 

Cross section geometry 
Reach lengths 
Bank stations 
Roughness values 
Bridge and  

embankment geometry 
 Ineffective flow areas 
Boundary conditions 

Presenter
Presentation Notes
Many Assumptions are made in 1D modeling	
Flow is all in one direction
Flow is perpendicular to the cross sections
Constant WS across the entire cross section
Assumptions on contraction and expansion of flow through a bridge




   2D Modeling Approach 

Q 

TW 

 Define model limits 
 Boundary conditions 
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MusselShell River in MT
Project reach is ~ 1 mile long and 3000 ft wide
Channel wdith is ~ 100 ft



   2D Modeling Approach 

Q 

TW 

Define model limits 
Boundary conditions 
Roughness values 

 
 
 



Q 

TW 

   2D Modeling Approach Define model limits 
Boundary conditions 
Roughness values 
Specify bridge geometry 

and mesh size 
Generate Mesh 
Set model parameters 

Presenter
Presentation Notes
Point out flexible mesh 
More detail in the areas of interest and less outside of that



   2D Modeling Results   Velocity (w/ vectors) 
 Depth 
 WSEL 
 Froude Number 
 Channel Shear Stress 
 Cross Section Plots 
 Profile plots 



   2D Modeling Results  



   San Joaquin River, CA 



   2D Modeling Approach 



   2D Modeling Approach 

Q 
TW 

Define model limits 
Boundary conditions 

 
 
 
 
 
 



   2D Modeling Approach Define model limits 
Boundary conditions 
Roughness values 

 
 
 
 



   2D Modeling Approach Define model limits 
Boundary conditions 
Roughness values 
Specify bridge geometry 

and mesh size 
Generate Mesh 
Set model parameters 



   2D Modeling Results 



   2D Modeling Results 



   2D Modeling Results 



   ??? 
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QUESTIONS 

Scott Hogan 
FHWA Resource Center 

scott.hogan@dot.gov www.fhwa.dot.gov/engineering/hydraulics/ 

Presenter
Presentation Notes
Hopefully you can see the benefits of 2D modeling for projects
2D modeling continues to get more user friendly and much more robust
Encourage you to check into SRH-2D
Look into hosting a training course or attending one
Watch our newsletter for more developments

mailto:scott.hogan@dot.gov
http://www.fhwa.dot.gov/engineering/hydraulics/
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