A
U.S. Department

of Transportation
Federal Highway

e S s : Bﬂmra l M Modeling b -~ - S DJ—JU nrl Administration

@M@/@@Eﬂ -2D Hydraull M odeling
Resources !’

Updated 4/2024

OOO Federal Highway Administratio
O RESOURCE CENTER

O O O Office of Inn on Implementation




« Software download and licensing
« NHI Training Courses

« 2D Hydraulic Modeling Reference

Document
Overview of - SMS Wiki Page
FHWA 2D i i
Hydraulic « 2D Modeling Tutorials
Modeling « YouTube 2D Hydraulic Modeling Videos
Resources
« SRH-2D Sediment Transport Resources
« 2D Hydraulic Modeling User's Forum '
- FHWA Bridge Scour Workshop /
P 4




Software Download and
Licensing

SMS 13.3.10 (64-bif) | Release Notes 22Mar24 781MB
SMS Tutorials 3Aug23 5.5GB

In order to acquire a license to one of our software titles, please choose from one of the following options. If you need further assistance

please contact us
Sales and Licensing Support

Phone: +1 (801) 691-5528
Email: licensing@aquaveo.com

hase - Purchase a commercial license
valuate - Evaluate a complete version of our software

- Request a sponsored license (for specific government agencies)

Beginning with SMS 13.0, the software runs in Community mode by default and does not require a license code. Simply
Community download and install SMS 13.0 or higher to utilize the Community Edition

Review website for current
release and notes

Community license (free to all)
 No license code needed

« Includes all features needed to
perform SRH-2D simulations
(new features added)

Pro-version

« Request/Renew from SMS Menu:
Help =2 Register> Request License

* Includes technical support

« DOT/FHWA staff contact
scott.hogan@dot.gov or
laura.Girard@dot.gov

« All others contact
support@Aquaveo.com

Reviewers License - Pro-Version
« Complete form and Contact Aquaveo
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https://www.aquaveo.com/downloads-sms
mailto:scott.hogan@dot.gov
mailto:laura.Girard@dot.gov
mailto:support@Aquaveo.com
http://www.aquaveo.com/regulatory-review

2D Hydraulic Modeling
Reference Document

e 2D Hydraulic Modeling for Highways

Publication No. FHWA-HIF-19-061
October 2019

in the River Environment

Modeling fundamentals
* Data requirements

Model development

Model review and calibration
SMS/SRH-2D User Interface
* Sample report outline

e Survey request form

Two-Dimensional Hydraulic Modeling for
Highways in the River Environment
Reference Document

US. Department of Transportation
Federal Highway Administration



https://www.fhwa.dot.gov/engineering/hydraulics/library_arc.cfm?pub_number=213&id=173
https://www.fhwa.dot.gov/engineering/hydraulics/library_arc.cfm?pub_number=213&id=173

national

/’ highway Login My Training | My Profile | Checkout &’ Home | Contact | H
’ institute :
Enroll in Training
fdost a Training COUI’SE SearCh
[ ] [ ] i <
ind NHI Materials Search for courses based on delivery type, program area, or topic below, or find upcoming trainings in your state
b s or territory. For more information on trainings from the National Highway Institute, contact us.
ay an Invoice ;
3 ‘2 SEARCH FOR . QUICK & DOWNLOAD
SCHEDULED SESSIONS . SEARCH 5 CATALOG ‘

Search for a Course

[enter keywords | @ Return To Search Results Show Search Criteria +

browse courses

* In-person training (NHI Course 135095) T e — — ey ——

-

Email Updates ey s
. . . . Get the latest NHI Course Description @‘i:ﬂ:ﬁff
o VI rt u a I t ra I n I n g ava I I a b I e ( N H | CO u rse léz:;rzd'::::ss' Z.‘.‘O-Drmcns"or,a;’ Hydraulic Modeling of Rivers at Highway
7”‘ Encroachments Print Friendly Page (&

- al
1 3 5 09 5V PROGRAM AREA: Hydraulics Sign Up for Session Alerts @
gn
Lo | COURSE NUMBER: FHWA-NHI-135095

@ Instructor-led Training (ILT)

* Virtual Training (NHI Course 135095A) SOYO> | e o 0 e —
SRH-2D Model Data files, Diagnostics & S —
Verifying 2D Model Results ..“ﬁq,‘ i

J ;’ﬁ : COURSE DESCRIPTION:

PY V M t I : : N I C 1 3 5 O 9 5 B Please Note: NHI offers a virtual alterative to the ILT Course 135095. To register for the virtual option
iIrtual Trainin g HI Course search the Course Number “135095V"

Br Two-Dimensional Hydraulic Modeling of Rivers at Highway Encroachments (135095) provides participants

Model Terrain Development with Various

encroachment situations

D ata S O u rce S The course focuses on the use and application of the SRH-2D model, developed by the US Bureau of

Reclamation (USBR) and sponsored by the USBR and FHWA. Modeling principles and techniques will be

presented using the latest version of the Surface Water Modeling System (SMS), a grapmcal pre-and post-

A - 26 SRR von ——



https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=135095&sf=0&course_no=135095
https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=135095&sf=0&course_no=135095V
https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=135095&sf=0&course_no=135095V
https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=135095&sf=0&course_no=135095A
https://www.nhi.fhwa.dot.gov/course-search?tab=0&key=135095&sf=0&course_no=135095B

Online SMS Wiki Page
and Other Resources

e SMS Workflows Overview

e Table of SRH-2D Errors and Solutions

e SMS Blog

General Workflows
3D Bridge
Annotations
Animation
Breaklines
Bridge Scour
CAD Data
Cartesian Grid Creation
Compute Volumes
Cross Sections
Data Visualization
Digitize
Display Options
Display Themes
Element Patch Workflow
Export Data
Extract Features
Fast Floodplain
Feature Stamping
Floodway Delineation
GIS Data
Images
Import Data
Import Online Data
Import Spectra
Lidar
Mesh Creation
Mesh Editing
Multiple Elevation Sources

Observations

SRH-2D Workflows
SRH-2D Project
SRH-2D BD Data
SRH-2D Boundary Conditions
SRH-2D Culvert
SRH-2D Gate
SRH-2D Monitor Points
SRH-2D Obstructions
SRH-2D Pressure Flow Bridge

SRH-2D Pressure Flow with 3D
Bridges

SRH-2D Post-Processing
SRH-2D Sediment Transport
SRH-2D Simulation

SRH-2D Summary Reports
Summary Table

SRH-2D Weir

SRH-2D Advanced Simulation Tools



https://www.xmswiki.com/wiki/SMS:Workflows_Overview
https://www.xmswiki.com/wiki/SMS:SRH-2D_Errors
https://www.aquaveo.com/blog-tags/sms

2D Modeling Tutorials

e Tutorial Link

e Over 75 SMS/SRH-2D Tutorials, including:

Data importing, processing, and
conversions

Raster data features and tools

Display and Visualizations

Mesh development tools

Culverts and other 1D hydraulic structures
Bridge and culvert pressure flow
Floodway tools

Sediment transport

Calibration and advanced simulations

General SMS Tutorials

SRH-2D

SRH-2D

SRH-2D Boundary Conditions

SRH-2D Bridge Pressure Flow

SRH-2D Culvert Structures

SRH-2D Culvert Structures with HY-8

SRH-2D Gates

SRH-2D Obstructions

SRH-2D Post-Processing

SRH-2D Pressure Flow with 3D Bridges

SRH-2D Reports

SRH-2D Simulations

SRH-2D Adv. Simulations — Calibration

SRH-2D Adv. Simulations — Calibration
Mannings

SRH-2D Adv. Simulations - Scenarios

SRH-2D Weir Flow

SRH-2D Sediment Transport

SRH-2D Cohesive Sediment Transport

PODF M
Datac?
PDF &
Datac?
PDF &
Datac?

*PDF
Datac?
PDF &
Datac?
PDF &
Datag?
*PDF
Datac?
PDF A
Datac?
PDF &
Datac?
PDF M
Datac?
PDF &
Datac?
PDF &
Datac?
PDF 4
Datacd
*PDF ¥
Datacd
*PDF ¥
Datacd
*PDF
Datac?

Title SMS 13.2
Overview PDF 4 Data? §
2D Summary Table PDF A Datacd 4
3D Bridge PDF 3 Datac? ‘
Annotated Cross Sections PDF A Datacd 4
Bridge Meshing PDF s Data@ |
Bridge Scour PDF ) Datacd 4
Bridge Scour Scenarios PDF A Datacd 4
Cell-Centered Grid PDF _ Datard |
Cross Section PDF M Datac? 4
Cross Section to Surface PDF 4 Datac? 4
Data Visualization PDF s Datacd 4
Dataset Toolbox PDF a Datadd ‘
Datasets to Rasters PDF M Datacd A
Display Themes PDF A Datacd A
Display Themes - Additional PDF A Datacd 4
Display Themes — Vector PDF a Datacd ‘
Extract Features PDF 3 Datac? 4
Extract Features for Mesh Generation PDF a Datac? 4
Fast Floodplain PDF _ Datard |
Feature Stamping PDF A Datacd 4
Floodway Methods PDF _ Datard |
Floodway Delineation — Equal Conveyance PDF A Dataf? 4
Floodway Delineation — Unit Q PDF a Datacd A
GIS PDF ) Datac? 4
Google Earth PDF a Datacd ‘
Grid Generation PDF ) Datacd 4
Import From Web PDF s Datacd 4
Importing Spectral Data PDF Al DataG? 4



https://www.xmswiki.com/wiki/SMS:Tutorial_History

Short YouTube Training
Videos — 2D Hydraulic

Modeling

e 2017 Videos (11)

Y,

. 2020/2023 Videos (12 10"

W

\;

e Other SMS Learning Videos

M4

« NHI 2D Hydraulic Modeling %)“
Course Demonstration Videos (13)

..._s(?‘\“

Two-Dimensional (2D)
Hydraulic Modeling Videos

Federal Highway Administration USDOTFHWA
6 videos 1,159 views Last updated on Nov 23, 2020

= 2

p Playall >3 shuffle

This series of videos is intended to provide
training opportunities for those who are new to 2D
hydraulic modeling and to promote best practices
for the development of accurate and efficient
models. Some of the examples demonstrate the
use of the US Bureau of Reclamation SRH-2D
model, but the concepts and methods are
generally applicable to all models. The specific
topics covered in these videos primarily focus on
concepts that are important in transportation
related hydraulic analyses.

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

Approximate Channel Data

| Federal Highway Administration USDOTFHWA -

Bridge Features

Federal Highway Administration USDOTFHWA -

Domain Limits

Federal Highway Administration USDOTFHWA -

Hydraulic Controls

Federal Highway Administration USDOTFHWA -

Material Roughness Values

Federal Highway Administration USDOTFHWA -

Merging Terrain

Federal Highway Administration USDOTFHWA -

730 views - 2 years ago

1.1K views - 2 years ago

258 views * 2 years ago

769 views * 2 years ago

335 views * 2 years ago

541 views - 2 years ago



https://www.youtube.com/playlist?list=PLzyvhI2SQscw-_eRs2x9-yVhgvE8CKfcP
https://www.youtube.com/playlist?list=PL5_sm9g9d4T3D4uiD6oP1AwUEhYFq3rIZ
https://www.aquaveo.com/software/sms-learning-videos
https://www.youtube.com/playlist?list=PL5_sm9g9d4T03eUIJFNPHU6QlSH1uGgKF

Short YouTube Training

Videos — 2D Sediment
Transport Modeling

Video 1 - Overview of Sediment Transport Modeling

Federal Highway Administration USDOTFHWA - 331 views * 4 months ago

Video 2 - Converting a Hydraulic Model to a Sediment Model

Federal Highway Administration USDOTFHWA - 189 views * 4 months ago

’ °
’ S R H,_2 D U Se r S M a N U a I - 2D Sediment Transport ’ Video 3 - Sediment Parameters
Se d I m e nt Tra n S p O rt a n d Modeling with SRH_ZD Federal Highway Administration USDOTFHWA « 100 views * 4 months ago
Mobile-Bed Modeling Federa Highway Admiisration USDOTFHWA

6 videos 456 views Last updated on Sep 29, 2022

py Video 4 - Executing a Sediment Model and Reviewing Results

PY Ove rVi eW Of S M S/S R H _2 D =+ 2 : ' .‘_. 4 Federal Highway Administration USDOTFHWA -+ 93 views - 4 months ago
Sediment Transport >3 shaffi

Video 5 - Sensitivity Analysis and Troubleshooting

This video series is designed to provide guidance

. S~ Federal Highway Administration USDOTFHWA + 164 views * 4 months a
M O d e | | n g YO UTu b e in the process of setting up and running a 2D ] ’ S . : e

sediment transport model with SRH-2D, developed

V I d e O S ( 6 ) by the US Bureau of Reclamation. The videos

provide an overview of sediment transport Tg gy Video 6 - Cohesive Sediment Modeling
modeling but also address the details of )

preparing, running, reviewing, and troubleshooting
amodel. Throughout the video demonstrations,
the SMS user interface for SRH-2D is used to
develop, execute, and review results for the 2D
sediment transport analyses.

Federal Highway Administration USDOTFHWA - 131 views * 4 months ago



https://www.usbr.gov/tsc/techreferences/computer%20software/models/srh2d/downloads/SRH-2DSedimentTransptModelingUsersManual_V3.3_June2020_Final508.pdf
https://www.usbr.gov/tsc/techreferences/computer%20software/models/srh2d/downloads/SRH-2DSedimentTransptModelingUsersManual_V3.3_June2020_Final508.pdf
https://www.usbr.gov/tsc/techreferences/computer%20software/models/srh2d/downloads/SRH-2DSedimentTransptModelingUsersManual_V3.3_June2020_Final508.pdf
https://www.youtube.com/playlist?list=PL5_sm9g9d4T0ueboXzE2I88maMlGv1jt1
https://www.youtube.com/playlist?list=PL5_sm9g9d4T0ueboXzE2I88maMlGv1jt1

FHWA 2D Hydraulic
Modeling User’s Forum

: : L Scott Hogan
* Subscribe to receive web meeting invites FHWA Resource Center

Scott.hogan@dot.gov
(720) 576-6026

* Web meetings held roughly every 2-3 months

* Updates on the latest SRH-2D and SMS developments
e 2D modeling best practices

* Tips and tricks in SMS

* Access to past eight years of web meeting recordings

* Contact Scott Hogan for more information
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMzAxMTguNzAwMDI4OTEiLCJ1cmwiOiJodHRwczovL3B1YmxpYy5nb3ZkZWxpdmVyeS5jb20vYWNjb3VudHMvVVNET1RGSFdBL3N1YnNjcmliZXIvbmV3P3RvcGljX2lkPVVTRE9URkhXQV85NyJ9.d--LERMoayhz9ryCXwAMW-l0M3YmcFFRlI44RUEIU6E%2Fs%2F1020188211%2Fbr%2F153000499747-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca1190c7cf2e648f072f308daf97e4b09%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638096618069890277%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5k1WzBbfq53WBT1ZQXjXZMKMuFWRQXm65UZ%2BYMF4W4Q%3D&reserved=0
mailto:Scott.hogan@dot.gov

FHWA 2D Hydraulic
Modeling User’s Forum

-~ ImagebyJohn Gussman.

* Web Links to web meeting recording links after March 2022 (Zoom)

April 7, 2022 — Colorado DOT 2D Modeling Success Stories (Recording / Handout)

November 16, 2022 - Automated Bridge and Culvert Meshing Tools (Recording / Handout / Demo)
January 19, 2023 — How to Generate An Accurate and Efficient Mesh (Recording / Handout)

February 23, 2023 - Troubleshooting SMS Projects (Recording / Handout)

April 20, 2023 — Overview of Raster Data and Tools in SMS (Recording / Handout)

June 22, 2023 - Incorporating Channel Cross Section Data Into A Terrain Surface (Recording / Handout)
September 28, 2023 — Modeling 1D and 2D Culverts in SRH-2D SMS (Recording / Handout / Demo)
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https://usdot.zoomgov.com/rec/play/WgmiXtHDx3ibuRsYlEazcdxV5f7RywJnoC_zprqJUo_XqfMP52UT5iFB6RsjAkNRif7EKRTLsPhWcgL6.gI_WdqM5b7dnHFl1?continueMode=true
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDQsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjA0MTEuNTYyNjAwNjEiLCJ1cmwiOiJodHRwczovL2NvbnRlbnQuZ292ZGVsaXZlcnkuY29tL2F0dGFjaG1lbnRzL1VTRE9URkhXQS8yMDIyLzA0LzExL2ZpbGVfYXR0YWNobWVudHMvMjEyODg2MS8yMDIyLTA0LTA3JTIwMkQlMjBNb2RlbGluZyUyME1lZXRpbmclMjAtJTIwQ29sb3JhZG8lMjBET1QlMjBTdWNjZXNzJTIwU3Rvcmllcy5wZGYifQ.HOJoHa6Bh2E_XKt1ewBhpomC7YB1UEH9HkCmq9GKsxw%2Fs%2F1020188211%2Fbr%2F129653763018-l&data=04%7C01%7Cscott.hogan%40dot.gov%7C148931ac125d4aa7b9a708da1c085d92%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637853119505889729%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=%2Fa%2BEdkqiVfzx6ydZF7szo6S%2BXivcUQqWAiR37YKTIzY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDQsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjExMTYuNjY4MDAwNTEiLCJ1cmwiOiJodHRwczovL3VzZG90Lnpvb21nb3YuY29tL3JlYy9zaGFyZS81ZTFUbTlfVHNWTzY1dktqV1J4dkpXdWJpM2ZxSUhQODRDUlJoLTNRaGRzZ1dUVDFUcG5ad2hVeTVJeTd3ejBNLmd4aV9VZi1JVDBtY0dyalIifQ.g2k806x5HzNLxX5ReCArg06KNPbebhZdlDdsa8x2bks%2Fs%2F1020188211%2Fbr%2F148369281999-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca1190c7cf2e648f072f308daf97e4b09%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638096618070046496%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Id75Io4pUQLmhZf1biTDOVJDJi8nPDmsLfkT908YY6I%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDYsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjExMTYuNjY4MDAwNTEiLCJ1cmwiOiJodHRwczovL2NvbnRlbnQuZ292ZGVsaXZlcnkuY29tL2F0dGFjaG1lbnRzL1VTRE9URkhXQS8yMDIyLzExLzE2L2ZpbGVfYXR0YWNobWVudHMvMjMzMTI5My8yMDIyLTExLTE2JTIwMkQlMjBNb2RlbGluZyUyME1lZXRpbmclMjAtJTIwQXV0b21hdGVkJTIwQnJpZGdlJTIwYW5kJTIwQ3VsdmVydCUyME1lc2hpbmclMjBUb29scy5wZGYifQ.caalUAge5mJGB9_9iGXL7S-ouc8TD9ZrUtijkBZ8Y1U%2Fs%2F1020188211%2Fbr%2F148369281999-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C30932b41e371478622ea08dac82c597b%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638042390081770933%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XJPmKgABuwJ3hPa2M5ClReqlK4hENfXMebQJolFZxKQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9..i50EcargpA3c8SelcsPU7yLs4cEPkyCv-Ca2rp29GLU%2Fs%2F1020188211%2Fbr%2F153000499747-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca1190c7cf2e648f072f308daf97e4b09%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638096618070046496%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XfdexYk5c2Aaebc4bCilhx4cF29jb4%2F6F9l%2F90rWOzE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9..F_s7DBHLLX5s3vsip1d1uH8aLUM5xopslkTIecupbX4%2Fs%2F1020188211%2Fbr%2F153245835501-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C76aa72a5e6494b804fb808dafd54bff4%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638100837686418376%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BP0AEYplWOGBWxX51P%2FqaFxPyEJehRcMbEznfos2EhI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDUsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMzAxMjMuNzAyNDkzNzEiLCJ1cmwiOiJodHRwczovL2NvbnRlbnQuZ292ZGVsaXZlcnkuY29tL2F0dGFjaG1lbnRzL1VTRE9URkhXQS8yMDIzLzAxLzIzL2ZpbGVfYXR0YWNobWVudHMvMjM4NzY3My8yMDIzLTAxLTE3JTIwMkQlMjBNb2RlbGluZyUyME1lZXRpbmclMjAtJTIwSG93JTIwdG8lMjBHZW5lcmF0ZSUyMGFuJTIwQWNjdXJhdGUlMjBhbmQlMjBFZmZpY2llbnQlMjBNZXNoLnBkZiJ9.rs5QnEo1zXt8xTgTIVWfcq65usBEGssyE-dNaR4LWy0%2Fs%2F1020188211%2Fbr%2F153245835501-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C76aa72a5e6494b804fb808dafd54bff4%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638100837686418376%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=F2h%2BKc4woS%2BW5eviWy2MIaEHxslWFDoh6DSok0aIUME%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fusdot.zoomgov.com%2Frec%2Fshare%2F4KvLGFNBjtv_Vwb44SzzB6AhKz9Uh9PfnT9Pdr2cN7kLMmz3CCxO4MnFhoqB-UhE.8o5HioilO9UUUq5A&data=05%7C01%7CScott.Hogan%40dot.gov%7C2d6388368a224b76e7f908db15d84ed1%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638127790999719840%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BFTboKNfqHHWcMwuBU2GhyMafVzs90B5ZEXZ7at11p8%3D&reserved=0
https://content.govdelivery.com/attachments/USDOTFHWA/2023/02/23/file_attachments/2418228/2023-02-23%202D%20Modeling%20Meeting%20-%20Troubleshooting%20SMS%20Projects.pdf
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDUsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMzA0MjAuNzU1Mjc5NzEiLCJ1cmwiOiJodHRwczovL3VzZG90Lnpvb21nb3YuY29tL3JlYy9zaGFyZS9iYTZRVnA4d21ZcVJFRC1oYkMxa0xSbGQyZ29iZUs3ZVByZ0xhbHlTSHZkenB0cURGY3JXX2FvRi00Sl9ERDZYLk9COHNaWFY5eDVsbW9QZ1MifQ.kyO-7mm2Uheb-4A9gk6ZreIJNX0tQD120FLV9czsNr0%2Fs%2F1020188211%2Fbr%2F160930418319-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C6690a91114e44626ba4008db41ec74d1%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638176256054449082%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=iGk%2BuD9hRUtw45rZT3BXN8zOMJdVC5TWa9B6dcODyqE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDcsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMzA0MjAuNzU1Mjc5NzEiLCJ1cmwiOiJodHRwczovL2NvbnRlbnQuZ292ZGVsaXZlcnkuY29tL2F0dGFjaG1lbnRzL1VTRE9URkhXQS8yMDIzLzA0LzIwL2ZpbGVfYXR0YWNobWVudHMvMjQ3NDUyMS8yMDIzLTA0LTIwJTIwMkQlMjBNb2RlbGluZyUyME1lZXRpbmclMjAtJTIwT3ZlcnZpZXclMjBvZiUyMFJhc3RlciUyMERhdGElMjBhbmQlMjBUb29scyUyMGluJTIwU01TLnBkZiJ9.HGdIaSidjoiWlCWDEiUZvAfG3Y0RV-CqmMkVL2obEPA%2Fs%2F1020188211%2Fbr%2F160930418319-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C6690a91114e44626ba4008db41ec74d1%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638176256054605311%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=6Iwz%2BE%2F4N691ZCTynbOrnIRNM7FlQHU%2BNx2pcqcjaG4%3D&reserved=0
https://usdot.zoomgov.com/rec/play/1CUdlhJmIvHhmuwff-7bzMAiGhae4yEiPuTvSjhEYEUvARNCpRvADIjwh0HBv7vuyEsi7zVZs4vsgwQ6.0G526S5Jbo2zxZkR?continueMode=true
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDcsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vY29udGVudC5nb3ZkZWxpdmVyeS5jb20vYXR0YWNobWVudHMvVVNET1RGSFdBLzIwMjMvMDYvMjIvZmlsZV9hdHRhY2htZW50cy8yNTM0NzI1LzIwMjMtMDYtMjIlMjAyRCUyME1vZGVsaW5nJTIwTWVldGluZyUyMC0lMjBJbmNvcnBvcmF0aW5nJTIwQ2hhbm5lbCUyMENyb3NzJTIwU2VjdGlvbiUyMERhdGElMjBJbnRvJTIwQSUyMFRlcnJhaW4lMjBTdXJmYWNlLnBkZiIsImJ1bGxldGluX2lkIjoiMjAyMzA2MjIuNzg2NDcxOTEifQ.hYdV4cgE37MnujQHvjBGwa7Fzj3ii4Azan8gd_YX2SY%2Fs%2F1020188211%2Fbr%2F207265627002-l&data=05%7C01%7Cscott.hogan%40dot.gov%7C0c210a7bdbb94d0ca11508db736027a1%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638230629047800375%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ywGBodDj4jd%2BQscvIA4lt8VqS9tQ53gZY%2F7k4OTnZlI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDUsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vdXNkb3Quem9vbWdvdi5jb20vcmVjL3BsYXkvcHBnT05NbkNXTzNfTi01OUdjWVlRODIyN2d5UVZqQUZQN2hUXzc0ZVkxYU1zRmdxNnR2bl94Z0tzQnFUem1LSHZlRVQ2MmhzWm9VWGtMaVEuWGZKbWxNZEZjaFlkWF8xaT9jb250aW51ZU1vZGU9dHJ1ZSIsImJ1bGxldGluX2lkIjoiMjAyMzA5MjkuODMzNjMzMzEifQ.Ck1embdWmdhkm3U2aHBBOW7YJupLKtrsUvEmT5lhRDc%2Fs%2F1020188211%2Fbr%2F227128436681-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca931fa402eca46ea7cf508dbc1139486%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638316062084163899%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=j812%2BxYnA9a4BxITgioQ%2FMJ3iCvEvnV0ePY3O1xj1W8%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDgsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vY29udGVudC5nb3ZkZWxpdmVyeS5jb20vYXR0YWNobWVudHMvVVNET1RGSFdBLzIwMjMvMDkvMjgvZmlsZV9hdHRhY2htZW50cy8yNjMwNjA1LzIwMjMtMDktMjglMjAyRCUyME1vZGVsaW5nJTIwTWVldGluZyUyMC0lMjBNb2RlbGluZyUyMDFEJTIwYW5kJTIwMkQlMjBDdWx2ZXJ0cyUyMGluJTIwU1JILTJELVNNUy5wZGYiLCJidWxsZXRpbl9pZCI6IjIwMjMwOTI5LjgzMzYzMzMxIn0.PHl8EWBwOIYDwThvH3aJgeTUndt3Dbc-4F4m2IaZClo%2Fs%2F1020188211%2Fbr%2F227128436681-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca931fa402eca46ea7cf508dbc1139486%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638316062084163899%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=D2lqUlQhcI2XwZRXzjI9ZC%2FyUE25%2BA58s957fcr%2BDaY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Flnks.gd%2Fl%2FeyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDQsInVyaSI6ImJwMjpjbGljayIsInVybCI6Imh0dHBzOi8vZmlsZWNsb3VkLmFxdWF2ZW8uY29tL3MvYnRwNlpaeUQ3UlFTbU5OIiwiYnVsbGV0aW5faWQiOiIyMDIzMDkyOS44MzM2MzMzMSJ9.NWF-cGh7i3c_1emav-hDWTEN7C4hPTQPY3pMzRpBkfM%2Fs%2F1020188211%2Fbr%2F227128436681-l&data=05%7C01%7Cscott.hogan%40dot.gov%7Ca931fa402eca46ea7cf508dbc1139486%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C638316062084007680%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=D51jYuHJr7OiEifBblnN5blakJX6UKp8R4QdVrdOaV8%3D&reserved=0

FHWA 2D Hydraulic Modeling User’s Forum

Meeting recording links prior to March 2022 (Through Adobe Connect)

* July 15, 2015 - SRH-2D Model Development (archived)
August 26, 2015 - Managing information in SMS and reviewing results for adequacy (archived)
April 27, 2016 - Mesh Development and Review (archived)
February 2, 2017 - Evaluating bridge scour with 2D model results (archived)
April 19, 2017 - SRH-2D Boundary Conditions
June 21, 2017 - Developing Terrain Data
August 31, 2017 - Back to the Basics for mesh development
October 18. 2017 - Potential mesh stability issues and solutions
January 25, 2018 - CDOTs 2D modeling experience
March 1, 2018 - Nevada DOT terrain mapping with UAVs
May 31, 2018 - Bridge and Culvert Best Modeling Practices
August 20, 2018 - Minnesota Data Collection and Model Calibration
November 14,2018 - 2D Hydraulic Model Review
January 17, 2019 - New features in the SMS SRH2D interface
March 14, 2019 - SRH-2D Model Development Overview
June 18, 2019 - Importing and Compiling Terrain Data
August 8, 2019 - Presenting and Exporting Results
November 14,2019 - 2D Hydraulic Modeling Reference Document Overview
February 20, 2020 - 2D Hydraulic Model Review - Terrain Data
April 4, 2020 - 2D Hydraulic Model Review - 2D Mesh
May 13, 2020 - 2D Hydraulic Model Review - 2D Boundary Conditions and Materials
July 16, 2020 - 2D Hydraulic Model Review - Hydraulic Structures
December 1, 2020 — What’s new in SMS 13.1 and SRH-2D 3.3
March 2, 2021 -2D Hydraulic Model Review - Model Controls and Results (3D Bridges)
June 17, 2021 — Understanding the Importance of Hydraulic Controls/Mesh Resolution
January 13, 2022 - FEMA Flood Mapping Using 2D Modeling



https://connectdot.cosocloud.com/p3f1issaih3/
https://connectdot.cosocloud.com/p1fskxcnown/
https://connectdot.cosocloud.com/p9kxvq3pfc1/
https://connectdot.cosocloud.com/p1imoh9jslj/
https://connectdot.cosocloud.com/p305lbgzeop/
https://connectdot.cosocloud.com/p6kj7wcghly7/
https://connectdot.cosocloud.com/pt1zag7fz4jq/
https://connectdot.cosocloud.com/plp506iypw21/
https://connectdot.cosocloud.com/ppnyqjfd89rq/
https://connectdot.cosocloud.com/pxl7e8o921sk/
https://connectdot.cosocloud.com/p176mrlsjbzx/
https://connectdot.cosocloud.com/p4wkhno596mt/
https://connectdot.cosocloud.com/pl2i8lvh68c0/
https://connectdot.cosocloud.com/ppnyqjfd89rq/
https://connectdot.cosocloud.com/p4wkhno596mt/
https://connectdot.cosocloud.com/pq05v00bvrmp/
https://connectdot.connectsolutions.com/pdox04yu8e48/
https://connectdot.cosocloud.com/pdox04yu8e48/
https://connectdot.cosocloud.com/pir7gb5c9jlk/
https://connectdot.cosocloud.com/pczce0ok7n0g/
https://connectdot.cosocloud.com/p77q6ndohwsb/
https://connectdot.cosocloud.com/pejoe7xbtnc6/
https://connectdot.cosocloud.com/p6s6ro1b35gw/

Additional FHWA 2D
Hydraulic Modeling
Resources

 FHWA Bridge Hydraulics Page

e 2D Hydraulic Modeling Sample
Scope of Work

e 2D Hydraulic Modeling Video
Summary Pages

* Benchmarking of SRH-2D Report

* A Primer on Modeling in the
Coastal Environment

0 Hydraulics a P
Hydrology Highway Drainage Culvert Hydraulics Bridge Hydraulics Scour Coastal Highways

Hydraulic Engineering

The purpose of hydraulic engineering is to design a structure with the proper capacity to divert or remove water from the roadway and pass collected water under the roadway. The design of a hydraulic structure requires knowing how much water is associated with the design storm (hydrology) and
calculating the velocity, depth, and type of flow (hydraulics) that must be accounted for in the design

One of the functions of the National Hydraulic Team (NHT) is to provide FHWA offices with technical expertise in matters of the hydraulic discipline. This involves providing technical assistance in interpretation of FHWA hydraulic policies, technical publications, software, and recommended guidance
in solving difficult and unusual drainage problems. We also are is in the of new and research to the Divisions and state DOT partners

Quick Links Features
o Policy & Guidance °
o Publications o Hydraulics Email if f - Sign up to receive email notifications on
o Research conferences, availability of courses, updates to software and publications
o Software etc.
o Staff Listing
o Training
°

First photo: credit NOAA

Updated: 08/26/2020.
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https://www.fhwa.dot.gov/engineering/hydraulics/bridgehyd/bridge.cfm

Additional Hydraulic Modeling
Resources

Recommendations for selecting
Manning’s n values for 2D hydraulic
models. NCHRP Research Report 1077

(2024).

National
i Cooperative

i Highway
Research Report 1077 ¢ Research Program

Selection and Application of Manning’s
Roughness Values in Two-Dimensional
Hydraulic Models

NATIONAL e
ACADEMIES wediine

TERE| TRANSPORTATION RESEARCH BOARD
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https://www.trb.org/Publications/Blurbs/183186.aspx
https://www.trb.org/Publications/Blurbs/183186.aspx

FHWA Bridge Scour
Workshop

 Recordings and Handouts

Bridge Scour Overview

Long Term Degradation

Contraction Scour

l/

: :
.
i =
|

W

Pier Scour

Abutment Scour

2D Bridge Scour Tools Demo
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https://www.fhwa.dot.gov/engineering/hydraulics/scourtech/scour_workshop/
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