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2D Hydraulic Modeling Webinar Series Objectives

• Highlight best practices in 2D modeling for transportation hydraulics

• Showcase new features and capabilities in SMS/SRH-2D

• Share examples of 2D modeling applications

• Compare SRH-2D and HEC-RAS 2D modeling approaches

• Provide an open forum for questions and other insights
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Agenda

• 2D Hydraulic Modeling Webinar Series Page and Resources

• Current version of SMS/SRH-2D

• Training opportunities

• SMS 14 New Release Feature Highlights

• Bridge and Culvert Modeling Examples
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2D Hydraulic Modeling Webinar Series Page

• Sign up to receive 
future webinar invites

• SMS Hot Keys and Tips

• Sample Theme file

• Presentation slides and 
recording links

• PDH certificate

• Modeling resources
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Webinar Recording Links, 
Slides and PDHs Certs.
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Training Opportunities

2D Hydraulic Modeling For Transportation Hydraulics (2DHM)
• Virtual Course September 8-11

• Additional virtual and in-person courses available on request

Applied Bridge Scour Training:

From Modeling to Mitigation: An Applied Bridge Scour Master Class

• October 27-29: Lakewood CO 

• Virtual Course: December 1-3, 8-10
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https://aquaveo.com/2dhm-virtual
https://www.transportationhydraulics.com/course-ZjWzk


2D Hydraulic Modeling Webinar Series – August 11, 2026

SMS Current Release

• SMS 14.0.3 / SRH-2D v4.0 Build date: August 4, 2026

• New and updated features
• GPU processing

• Quick Display Options

• Undo /redo support 

• Simulation Summary Reports 

• Updates to the Project Explorer folder/tree

• NLCD coverage for SRH-2D material types

• Variable Contour Range Display
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• Profile plots along any arc 

• Enhancements to 3D Structures

• Feature extraction improvements 

• Hydraulic structure summaries 

• Map coverage elevation overrides

• Select item in project 

• Tool Favorites
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SMS 14 Feature Highlights
GPU computing

• Select under Model Control

• Approximately 5-15x speedup 
(dependent on GPU)

• Refer to May 13, 2026 webinar 
for more details

7

https://aquaveo.com/software/sms/srh2d-hydraulic-modeling-webinar-series


2D Hydraulic Modeling Webinar Series – August 11, 2026

SRH-2D GPU Performance Evaluation
Key Findings

• Observed GPU acceleration reached 18.6x.

• Average speedup across valid test cases was approximately 7.7x

• Highest acceleration factors were observed on newer RTX 4080 and 
RTX 4060 Ti hardware.

• Lower-end or older GPUs provided smaller gains and in isolated 
cases showed little or no benefit.

• Performance gains varied by mesh size, wet element count, and 
problem complexity.

• GPU acceleration appears most valuable for large production models 
and long-duration simulations.
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SMS 14 Feature Highlights
Quick Display Options

• New feature

• Pinned to upper rt corner

• Readily turn mesh and map 
features on and off
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SMS 14 Feature Highlights
Undo To the Rescue

• Undo – Ctrl + z

• Redo – Ctrl + y

• Currently limited to Map 
Coverage data
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SMS 14 Feature Highlights
Simulation Summary Reports 

• Updated from SMS 13.4
• Right click Simulation
• Select Tools  Summary Report
• Includes

• Project information
• User selected Simulations
• User selected Monitoring pts / lines
• User selected Terrain

• Saved as an interactive HTML format
• Can be saved to a PDF format
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Tutorial: SRH-2D Reports

https://www.xmswiki.com/wiki/SMS:Tutorial_History
https://www.xmswiki.com/wiki/SMS:Tutorial_History
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SMS 14 Feature Highlights
Simulation Summary Reports 
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SMS 14 Feature Highlights
Updates to the Project Explorer folder tree

• Additional folder options are 
available in multiple locations
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SMS 14 Feature Highlights
NLCD coverage for SRH-2D material types 

• Use the Import from Web Tool
• Frame download area 
• Select the NLCD Land Cover data

• Edit Model Controls
• Advanced tab
• Specify materials using NLCD raster

• Overlapping user specified material 
coverages will override NLCD

14

Tutorial: SRH-2D Using NLCD
NLCD Manning’s n values table

https://www.xmswiki.com/wiki/SMS:Tutorial_History
https://www.xmswiki.com/wiki/SMS:Tutorial_History
https://www.xmswiki.com/wiki/SMS:Tutorial_History
https://www.xmswiki.com/wiki/SMS:SRH-2D_Model_Control#Advanced_Tab
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SMS 14 Feature Highlights
Variable Contour Range Display 

• Open Display Options
• Select the View-based 

Range
• Update Theme if using 

Themes
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SMS 14.0 Sample Theme 
file download

https://aquaveo.com/software/sms/srh2d-hydraulic-modeling-webinar-series
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SMS 14 Feature Highlights
Profile plots along any arc 

• Rt Click on any arc

• Select Show Profile Plot

• The active dataset is 
the default

• Other data sets may be 
added (rt click – plot 
data)
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SMS 14 Feature Highlights
Toolbox Favorites

• Rt click on Tool  Add to favorites

• Click on History tab to rerun any 
previous tools (settings are 
preserved and can be modified)
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SMS 14 Feature Highlights
Feature Extraction Improvements

Auto-generate breaklines 
for streams and ridges

• From Toolbox, run 
Features from Raster

• Select Input Raster

• Set Feature Type (Stream 
or Ridge)

• Name output coverage

• Run (OK)
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SMS 14 Feature Highlights
Feature Extraction Improvements

• In the Preview window 
change the % or area or 
area and Preview 

• Select OK when the 
desired density of 
breaklines is shown

• Repeat for Ridges (Use run 
tool from History option)

19



2D Hydraulic Modeling Webinar Series – August 11, 2026

SMS 14 Feature Highlights
Enhancements to 3D Structures

Edit 3D Structure
Profiles
• Vertical walls may be 

used in low chord profile 
IF
• At least 3 elements are 

used through the bridge
THEN
• Voids in the mesh are not 

needed to represent 
vertical abutments
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SMS 14 Feature Highlights
Enhancements to 3D Structures

Bridge Properties
• Use 0.05 for default 

Manning’s ceiling 
roughness for girder 
bridges (SMS 13.4 and up)

• Element width around 
piers – 1 pier width 
recommended

• Number of side elements
• Minimum of 3
• 5 or more recommended for 

scour analysis
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Use for cylindrical piers and multiple 
piers with variable geometry
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SMS 14 Feature Highlights
Enhancements to 3D Structures

Overtopping

• Always check overtopping 
option to use 3D Structure 
Summary

• For bridges use the length 
of the deck for weir length

• For culverts use the width 
of the culvert (with walls) 
for the weir length
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SMS 14 Feature Highlights
Enhancements to 3D Structures

Bridge Properties (cont’d)

• Assign properties to 
individual arcs 

• Best for pier groups 

• Piers with differing sizes and 
characteristics

• Allows number of elements 
through bridge to be specified

• Preview bridge mesh
• Some iterations may be 

needed with mesh / pier / 
bridge geometry

• Mesh quality improvements 
still in progress
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SMS 14 Feature Highlights
Hydraulic Structure Summaries – 3D Structures

Rt Click 3D Structure coverage

• Select 3D Structure Summary

• Structure Plots
• Discharge

• Total flow

• Overtopping
• Flow through structure

• WSEL
• Upstream/Downstream
• Crest elevation
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* Structure overtopping option must be selected 

to use the 3D Structure Summary
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SMS 14 Feature Highlights
Hydraulic Structure Summaries – 3D Structures

Rt Click 3D Structure coverage

• Select 3D Structure Summary

• Structure plots

• Summary Table
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SMS 14 Feature Highlights
Hydraulic Structure Summaries – 3D Structures

Rt Click 3D Structure coverage
• Select 3D Structure Summary
• Several plot options
• Summary Table
• Profile plot

• WSE
• WSE + Pressure
• Velocity magnitude

A default profile alignment and length 
are assumed, but user may select a 
different profile arc under Select 
Coverage
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Click to 
add legend
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SMS 14 Feature Highlights
Hydraulic Structure Summaries – 3D Structures

Rt Click 3D Structure coverage

• Select 3D Structure Summary

• Several plot options

• Summary Table

• Profile plot

• Cross section plot
• Several WSEL options
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Click to 
add legend
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SMS 14 Feature Highlights
3D Structures UGrid Display Options

• Updated UGrid features

• Select UGrid (default)

• Recommended settings
• Turn on Cell faces
• Set a specified color
• Turn on UGrid boundary
• Turn everything else off

• Select each UGrid
• Define UGrid specific options 

should be deselected
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SMS 14 Feature Highlights
Hydraulic Structure Summaries – 1D Structures

• Select one of the structure arcs

• Rt Click  Structure Output 
Plots
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SMS 14 Feature Highlights
Map Coverage Elevation Overrides
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SMS 14 Feature Highlights
Map Coverage Elevation Overrides

With a map coverage active

• Feature Objects  Set Coverage 
Elevations

• Or Rt Click on a coverage  Set 
Coverage Elevations

• Set Coverage Properties
• Select coverages 
• Select elevation source
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SMS 14 Feature Highlights
Select Item in Project Explorer

• Rt click on item in a simulation

•  Select Item in Project

• SMS jumps to that item and 
makes it active
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Questions
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SMS 14 Bridge and Culvert Example Applications
Parallel Bridges
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Oblique View
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SMS 14 Bridge and Culvert Example Applications
Curved Bridges
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SMS 14 Bridge and Culvert Example Applications
Skewed Multiple Barrel Box Culverts
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Oblique View

Plan View with UGrid

Plan View with 3D 
Structure Coverage
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SMS 14 Bridge and Culvert Example Applications
Multiple Arched Bridge
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Oblique View
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THANK YOU for participating! 
Please contact us with any questions

Scott Hogan, PE
Principal Hydraulic Engineer

Scott.hogan@transportationhydraulics.com
www.transportationhydraulics.com

Aquaveo Technical Support
support@aquaveo.com
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