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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
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 SRH-2D (Sedimentation and River
Hydraulics — 2D River Flow Modeling

= Developed by the US Bureau of _
Reclamation (USBR)

WP
16.00 ftf

= Developer — Dr. Yong Lai, Hydraulic tootve |
Engineer, USBR

= Used for river analyses since 2004

= Very robust finite volume numerical model
= Uses a flexible mesh
= 2D sediment transport
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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)
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SRH-2D Capabilities

Current (SMS 11.2) Beta (SMS 12.0)

« Steady or unsteady flow e Culvert hydraulics

« Sub- and supercritical flow » Bridge pressure flow
« Multiple inflows/outflows « Weirs

« Multiple boundary conditions o Gates

« Drop Inlets (orifice/weir/conduit)
* Depth dependent roughness
e Sediment Transport
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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

Py *"31; Functional Areas

Scour Technology

+ Unknown Foundations

e Bottomless Culvert Scour Study: Phase |l Labaoratory
Report

+« HEC 23 Bridge Scour and Stream [nstability
Countermeasures: Experience. Selection. and Design
Guidance - Third Edition

More on Scour Technology

Bridge Hydraulics
+ Webinar Recording: Overview of HDS 7

More on Bridge Hydraulics

Culvert Hydraulics
+« HEC 14 Hydraulic Design of Energy Dissipators for Culverts

and Channels
* Guidance on Pipe Selection

More on Culvert Hydraulics

Highway Drainage
¢ HEC-15 Design of Roadside Channels with Flexible
Linings. Third Edition

More on Highway Drainage

| Environ

All Resource Types

Conferences

e 2014 National Hydraulic Engineering Conference
City, lowa, August 19-22, 2014

More on All Conferences

Software

« HEC 26 Spreadsheet
o FHWA Hydraulic Toolbox

e HY-8 Culvert Hydraulic Analysis Program. Version 7.3

More on All Software

Policy & Memos

+ Guidance on Applying Risk Based. Data Driven Decision-
Making Process to the FHWA Scour Program
(04/9/2012)

Maore on All Policy & Memos

Publications

o HOS 7 Hydraulic Design of Safe Bridges. First Edition

e HEC 18 Evaluating Scour at Bridges. Fifth Edition

o HEC 20 Stream Stability at Highway Structures Fourth
Edition

& Hydraulic Design of Highway Culverts. Third Edition

More on All Publications

FHWA > Engineering > Hydraulics

- Related Items

NHT Hydraulic Newsletter

o April 2014 Vol. 2. Iss. 1 (_pdf, 2 mb)

e October 2013 Vol 1. Iss. 2 (.pdf, 2
mb)

e June 2013 Vol. 1. Iss. 1 (.pdf, 1 mb)

Email Notifications

e Sign up to receive email notifications
on conferences, availability of
courses, updates to software and
publications etc.

Related Information

& Training and Woarkshops
s Staff Listin
s Related Links

Featured ltem
e Unknown Foundations
« Plans of Action
Recorded Webinars

o HEC-18 Evaluating Scour at Bridges
5th Edition
s Overview of HDS 7



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

Hydraulics Engineering - Software

SMS / SRH-2D Software and Licensing

The software available at this site is in the public domain and is available for downloading as zipped files or sel DOT and F HWA

used without restriction.

By downloading the software, the user accepts responsibility for understanding the following conditi
& The FHWA does not provide user assistance or support for this software.

« FHWA provides licenses for

o www.fhwa.dot.qgov/engineering/

« The application of this software is the responsibility of the user. It is imperative that the responsible engin
program results, independently cross checks those results with other methods, and examines the reasor

experience. hyd raUIICS/SOﬂware-Cfm

s There are no expressed or implied warranties.

Click on the software title to go to the software description and download area. Some manuals are in electronic
the |SDDC web site.

The FHWA software and related publications listed below are available from McTrans or PC-TR AQUAVEO'

FHWA Hydraulics Engineering

Software Title software Services

HEC 26 HEC 26 Spreadsheet

o Software: Downloads

www.aguaveo.com/downloads

SMS

Downloads

 Reviewers license:

Www.aguaveo.com/requlatory-review @ Surface-water Modeling System

USBR SRH-2D Info: SMS 11.2.4 (32.bit) | Release Notes 13Aug14
www.usbr.gov/pmts/sediment/model/ SMS 1124 (64bi0) | Release Notes 1aaugta
M SMS 11.2 Tutorials 13Dec12

» Beta Release

» Nightly Build

337TMB

336MB

674MB
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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

@ e http://lwww.xmswiki.com/xms/SMS:SMS

AQUAVEQ" ° http://www.aguaveo.com/software/sms-learning-tutorials

Software Services Downloads Support Company

~

$ =
L}
= S5MS S5MS Supported SMS Supported SMS Learning SMS5 Editions Free Trial
Introduction Riverine Models Coastal Models Center & Pricing Download

SMS Learning Center - Tutorials

Data Visualization Petaae Mesh Editing petae Raster Pelade
Feature Stamping Plack Observation Pelagk Scattered Data Sets Peteslb
Gls Pelasb Online Data Peladb Sensitivity Pebaalb
Google Earth P Oweniew palaze Size Function pelbazlb
Import From Web ol

pet

- Step by step tutorial in PDF format
zip
= Files required to complete the tutorials (including the .pdf step-by-step tutorial)
ADCIRC PR FESWMS Pk RMA4 P

ADCIRC LTEA Meshing m{{ bl FESWMS Steering P‘J"fz'P SRH 2D pdqrr_zlp


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

I\/IS /| SRH-2D Training and Support

Improving the
Performance of

the Transportation

Industry Through
- N MATIONAL HIGHWAY INSTITUTE Train -'u"lg
Course Description

Two-Dimensional Hydraulic Modeling of Rivers at Highway Encroachments

PROGRAM AREA: Hydraulic Print Friendly Page (&
COURSE NUMBER: Sign Up for Session Alerts
Instructor-led Training (ILT)

www.nhi.fhwa.dot.gov/

Calendar Year Length CEU Host Price
2014 4-Bays 2.4 Units  $850 Per Participant .

TRAINING LEVEL: Accomplished
CLASS SIZE: Minimum: 20 Maximum: 26
COURSE DESCRIPTION:


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

Resource Center Hydraulics Team

Point of Contacts - by State

Eric Brown
(410) 962-3743

Dan Ghere
(708) 283-3557

Cynthia Nurmi
(404) 562-3908

ScottHogan
(720) 963-3742




SRH-2D EXAMPLE APPLICATIONS

\
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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.


MT

Musselshell River
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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


from LIDAR and

Contour Mapp

Channel

ing

surveys




v Cross section geometry

1D MOdellng ApprOaCh v"Reach lengths

v Bank stations

v"Roughness values

v Bridge and
embankment geometry

v Ineffective flow areas
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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 MOde“ng Approach v" Define model limits

v 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 MOde“ng Approach v Define model limits

v"Boundary conditions
v"Roughness values

- var vake

@ Material Properties

Materials

Na Col
me oor Manning's Roughness Coefficient:

unassigned 0.035

Cwerbank

wh

Legend:

s

T T



2D Moael

.

g Approach

TN

N VYR I il Vol I BN A

v Define model limits
v Boundary conditions
v"Roughness values

v" Specify bridge geometry
and mesh size

v Generate Mesh
v Set model parameters
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Point out flexible mesh 
More detail in the areas of interest and less outside of that


2D Modeling Results

Mesh Module Véttgity {fp:

"
¥,
< o ¥ »
ik DO

Velocity (w/ vectors)
Depth

WSEL

Froude Number
Channel Shear Stress
Cross Section Plots
Profile plots




2D Modeling Results

Cross Section
Time Step: 0 06:00:00
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3120+

3115+

3110+

0 500 1000 1500 2000 2500 3000 3500 4000
Distanc -




San Joaquin River, CA




2D Modeling Approach

L




v Define model limits

= 2D Modeling Approach /Defne modsl i

!
3
1
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v Define model limits

2D MOdeIIng ApproaCh v Boundary conditions

S— v"Roughness values







2D Modeling Results
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2D Modeling Results

Velocity {fps)
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QUESTIONS

Scott Hogan
FHWA Resource Center

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