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Hydrologic and Hydraulic Software Enhancements (SMS, WMS, Hydraulic Toolbox, and HY-8)
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Eric Brown

Phone Number:
202-366-4598

E-Mail
eric.r.borown@dot.gov

Lead Agency Project ID:
N/A
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N/A
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October 1, 2020
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Current Project End Date:
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Project schedule status:

B on schedule

Overall Project Statistics:
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Total Project Budget

Total Cost to Date for Project
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Completed to Date

Estimate Pending # Contributors: $640,000

$120,000 ($100k FHWA funds; $20k

19%

Quarterly Project Statistics:

Total Project Expenses
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Total Amount of Funds
Expended This Quarter

Total Percentage of
Time Used to Date

$0 and 0%

$0

19%
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Project Description:

Perform needed enhancements, feature additions, and maintenance to four FHWA sponsored hydraulic engineering
software packages routinely used by State DOTs and their consultants across the Nation. The four applications are: 1)
the Surface-water Modeling System (SMS), 2) the Watershed Modeling System (WMS), 3) the Hydraulic Toolbox (HTB),
and 4) the HY-8 Culvert Hydraulic Analysis Program. This project supports continued development of SRH-2D
(Sedimentation and River Hydraulics — Two-Dimension) hydraulic and mobile-bed sediment transport model for river
systems. SRH-2D is developed at the U.S. Bureau of Reclamation and housed within the SMS software.

The contractor will also create/update the user's guides, help files, and release notes issued with new versions of each
software package. New software executable files will be periodically posted to, or linked from the FHWA Hydraulic
Engineering Discipline website: https://www.fhwa.dot.gov/engineering/hydraulics/. New software versions will be deployed
through webinars, conference presentations, workshops, and training courses. Deployment activities will cover the use of
new features and completed maintenance activities.

Progress this Quarter (includes meetings, work plan status, contract status, significant progress, etc.):

The TAC finalized priority activities for HY-8 and HTB development. Activities will occur in four basic categories: new
function, enhancement, correction, and guidance. The following HY-8 activities are ready to begin:

* Analyze culverts with varying shapes and sizes in a single barrel.

* Provide a list of acceptable culvert shapes, sizes and materials based on allowable HW/D or Head (H) above the culvert
crown.

* Increase project report customization.

The following HTB activities are ready to begin:

+ Add functionality to reorder and move calculators within the project explorer.

+ Adjust notes for Manning’s n and intercept coefficient (k value).

» Add access to the time of concentration calculator outside of the rational method calculator.

» Automate the 2-year, 24 hour precipitation depth in the time of concentration calculator.

+ Add option to include multiple segments under “shallow concentrated flow” and “channel flow” in the time of
concentration calculator.

« Correct inlet spacing calculations: as of version 5.1, the calculations in the toolbox do not appear to use the local
depression value when performing inlet spacing.

* Include the new FHWA curb opening inlet efficiency methodology.

 Improve linking of rational method calculator flow results to the channel analysis and curb and gutter analysis
calculators.

+ Add the ability to analyze a continuous run of inlets as a system.
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Anticipated work next quarter:
The contractor will work on HY-8 and HTB activities listed in the previous section.

SMS and SRH-2D development will continue with a focus on the following activities:

* Enhance solution plots to track the cursor and show values.

* Improve display themes.

 Improve simulation controls and options.

* Include a new auto refine tool that refines the mesh to achieve a specified tolerance relative to the terrain data.

* Improve workflows for terrain feature extraction (breaklines).

* Improve plot organization with folders.

* Improve flow trace over background data or imagery.

* Add new LandXML export options.

* Improve the SMS project explorer to support better project organization.

* Incorporate a SRH-2D watershed interface (including basin and stream delineation).

* Develop an initial EPA SWMM (Environmental Protection Agency Storm Water Management Model)/SRH-2D interface.
» Add auto-generated HY-8 1D culvert results for selected user timestep.

* Add summary tables showing 1D culvert flow and overtopping values.

* Provide an option to include HY-8 results in the 2D model summary report.

* Improve support of multiple cylindrical 2D culverts in a crossing.

« Add 2D culvert summary tables.

* Improve the automated bridge meshing tool to include parallel bridges with different pier configurations.

* Develop a new seamless mesh generation capability that automatically merges bridge meshes with the overall mesh.
* Revise the bridge scour tool to support multiple soil layers and gradations.

Significant Results:
Multiple SMS advancements are available or in progress as described in the previous section.
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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).

The TAC did not identify any challenges or future obstacles that could affect project tasks and ultimate completion.

Potential Implementation:

When appropriate, the TAC anticipates deploying new software versions through a combination of: FHWA website
posting, GovDelivery notifications to subscribers, release notes, presentations, and training courses. Future quarterly
reports will provide additional details as new software version become ready for release.
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