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Overview of HEC-RAS 2D Modeling and
How It Can Be Used to Evaluate and Reduce
Flood Hazards
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How did HEC-RAS come to be?

GZ\»Proactive by Design

©2017 GZA GeoEnvironmental, Inc. All rights reserved.



1824: U.S. Army Corps of Engineers (USACE) starts
their first Civil Works project - to promote safety on
the Ohio and Mississippi River.
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1936: Flood Control Act gives USACE authority to
provide flood protection across entire country.
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1966: USACE releases the computer program “Backwater
Any Cross Section”
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1968: HEC releases the software HEC-2 to estimate water
levels on ariver

Original computrﬁr running HEC-2
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1984: HEC-2 can be run on a personal computer

IBM personal computer in 1981
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1995: HEC releases HEC-RAS Version 1.0

= HEC-RAS |
File Edit Simulate Yiew Options Help
FProject Trapezoidal Bridge c\vbasiciras\new\trapbrdg.prj
Flan Test of trapezoidal bridge opening c\vbasiciras\new\trapbrdg.p01
Geometry :Irupn:uidnl sections and bridge c\vbasiciras\new\trapbrdg.g01

1 Flow :F'wa profiles c\vbasiciras\newitrapbrdg.f01
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1995-2015: HEC-RAS is limited to 1-dimensional modeling

+ 38501
~ 38402 3"
- 36303 6"
- 38205 °

< 36106.3"
< 36007 6
= 37810.3"
< 37711.6"
37613

37427 5°
IT2020°
- 37056.6*
~ 36871.1"

~ 36685 7"

— 36493 1*
— 36393 3"

— 36293 5*
— 361937

— 36093 9
- 359094 1

— 35654 3°
~35794 5"
— 35604 6*
—35594.8"

35495 0"
—=35395.2*

= 35295 4"
351956
J5095 8"

326797

+32488.8°
S
SN -

HEC-RAS Cross Sections

GI\) Proactive by Design

©2017 GZA GeoEnvironmental, Inc. All rights reserved.



2016: HEC-RAS 5.0 is released with 2-dimensional modeling
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HEC-RAS 2-D Flow Area
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How do you set up and run a HEC-RAS 2D model?
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Model Setup

" ‘Indian River
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Model Setup

Terrain
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Model Setup

Land U
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Model Setup
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Model Setup
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Model Setup
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Model Setup

Add bathymetry
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Model Setup

[IndlanRive: Plot | Table |

|IFace Profile Profile
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Model Setup

[Indnanﬂwe:

Plot | Table|

|‘Cell Volume vs Elevation

Cell Index
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Model Setup
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Model Setup
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Field Work
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Field Work
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Model Setup

Connection ditor - IndianRiverGe

File View Help

Connection:  [lXeEE Road ﬂﬂ Apply Data |

Description ILength from aerials/contours. Inverts adjusted
Connections

From: |2D flow area: IndanRiver . || werr Length: 93.93
To: [2D flow area: ndianRiver ... || Centeriine Length: 93.93

Overflow Computation Method
® Normal 2D Equation Domain ( Use Weir Equation | Centeriine GIS Coords...

Breach (plan data) ...

Structure TvpelWeir and Culverts LI |N0 Flap Gates LI Terrain Profie ...

e Eir A
Embaikment

IR Green Road

Culvert

Legend

Spillway
HW Cell Min Elev
TW Cell Min Elev

Centerline Terrain

Eley ation (ft)

N Station (ft) ! : Ad d

|Select connection to Edit
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Model Setup

Inflows

Inflow
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Model Setup
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Model Setup

10-YearStorm B . 25vYear Storm

100-Year Storm
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Run the Model

Simulation Duration:

1 . 5 d ayS HEC-RAS Computations - B " l = —5-
Write Geometry Information

e G [
Geometry Processor

River: RS:

Time Step: e S

1B Curve: e
[

5 seconds —

Simulation:

Time: 0.1236 01JANZ2000 00:07:25 Iteration (1D): Iteration (2D): 10
|| Unsteady Flow Computations

|| — Computation Messages

|| [Plan: 'IRInflow100yrPlan Proposed' (IndianRiver.p18)

Simulation started at: 190ct2017 01:43:54 PM
Using 64 Bit Computation Engines

Writing Geometry

IndianRiver: Mesh property tables are current.

Completed Writing Geometry

Geometric Preprocessor HEC-RAS 5.0.3 September 2016

Finished Processing Geometry

Writing Event Conditions
Event Conditions Complete

Performing Unsteady Flow Simulation HEC-RAS 5.0.3 September 2016

Pause Take Snapshot of Results
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View Results
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View Results
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View Results
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View Results

0

100-Yéaj Storm — Animation
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View Results

SA Connection: IR Green Road

250

Culvert about 200 cfs.

Peak flow through Green Farms
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Legend

Stage HW
—
Stage TW

Flow




Calibrate the Model

Just
compare
results

OR

Simulate
historic
storm
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Identify Locations with Significant Flooding

- # of Buildings in-flood zone
- Critical road flooded
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Identify Locations with Significant Flooding
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Perform Simulations with Proposed Changes

Increased culvert opening from 5’
diameter to 8' diameter.

Currently half of culvert blocked by
sediment. Cleared sediment.
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Perform Simulations with Proposed Changes

Red EX|st|rrg Cﬁndltlons
Hatch: PropOS‘ed"CorLdlthns
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Perform Simulations with Proposed Changes

Peak flow through Green Farms ]

Culvert increased to about 300 cfs.

SA Connection: IR Green Road

30 Legend
Stage HW - IR100Inflow
Stage HW - IR100Inflow Proposed
Stage TW - IR100Inflow
Fs00 Stage TW - IR100Inflow Proposed
Flow - IR100Inflow
_________
Flow - IR100Inflow Proposed
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Once you have a
model, the
possibilities are
endless.

Thank youl!
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Feel free to contact me at
Christine.Suhonen@gza.com



Sources

* https://www.civilgeo.com/the-road-to-hec-ras/
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https://www.civilgeo.com/the-road-to-hec-ras/
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