Overview of HEC-RAS and Steps to
Develop an HEC-RAS Model




Starting HEC-RAS

= Double-click icon

= Main HEC-RAS Window

» Project

» Plan

» Geometry
» Flow

. File Edit Run View Options GIS Tools

H’f

Description :

LIE

1}|E| S(Im-» | h o ‘(1 m o Hi M
Project: Baxter River GIS Example C:\...\1D Steady Flow Hydraulics\Baxter RAS Mapper\RAS Mode!\Baxter.prj [
Plan: Steady Flows IC:\...\HEC-RAS\1D Steady Flow Hydraulics\Baxter RAS Mapper\RAS Model\Baxter.p01
| Geometry: Imported GIS Data +Bridges iC:\...\HEC-RAS\1ID Steady Flow Hydraulics\Baxter RAS Mapper \RAS Model\Baxter.g02
' Steady Flow:  Steady Flows IC:\...\HEC-RAS\1D Steady Flow Hydraulics\Baxter RAS Mapper\RAS Model\Baxter.f01
: Unsteady Flow: | |

|Example GIS Application

4 _I |US Customary Units
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Classifications of Open Channel Flow

= Steady vs. Unsteady
Steady Flow Unsteady Flow
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Energy Principles
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Energy Losses

*» Energy Losses:

Fan; U7 ol

o2 20

/ \

Friction losses + Contraction and Expansion
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Friction Loss Calculations in HEC-RAS

* Friction loss is evaluated by the following equation in
HEC-RAS: | —
he="5 08

* The energy slope is from Manning’s equation:

)
S, :[%} where: K — 1.436 AP
n |
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Conveyance Calculations
HEC-RAS Default Method
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Steps to Develop a Hydraulic Model with
HEC-RAS

Start a New Project

Enter Geometric Data
» Create or import geometry data and add structures

Enter Flow and Boundary Data

Establish a Plan and Perform the Computations
Evaluate Model Results

Adjust Model, as Necessary

®
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X/|AS Geometric Data Editor

{_ Geometric Data - Flushing Reservoir — (] X

File Edit Options View Tables Tools GIS Tools Help

= Rivers/reaches T E S el S

= Junctions

= River Stations
» Cross section data
» Hydraulic Structures

Drawdown

[»]

Station 1723793.99, 15977911.51

®
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Cross Sections
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Cross

== Cross Section Data Editor

== Cross Section Data - Flushing Reservoir - O X
Bxit Edit Options Plot Help
River: |Reservoir LI |\....._| | Plot Options | Keep Prev XS Plots ClearPrev' vV F
. 1 ! s 1
Reach: |Drawdown v | River sta. |91653 | i] l| _ ' = .
Del Row | InsRow | Downstream Reach Lengths :_' - : sk
Cross Section Coordinates LOB Channel ROB so0
Station Elevation al 1259.7 400.5 416.2 = ]
110 1001.81 2| | €
2|24.58 1000.31 |—|_ % —
3|37.69 997.85 0.1 l0.06 |0.1 = -
4|67.19 993.92 _ _ w
51111.43 984.9 Main Channel Bank tatlons 820:
6|157.31 976.77 Left Bank Right Bank -
7| 167.14 973.58 1093.94 1578.31 :
8| 186.81 970.64 Cont\Exp Coeffident (Stead gﬂ 8001
10| 260.55 958.39 0.1 |0.3 800 1000 1200 1400 16800 1800
111785.13 954.75 Ll Station (ft)
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*| RAS Mapper

Add a Terrain Model
Create River network
Create Bank Lines
Create Flow Path Lines
Locate Cross Sections

Use Editors and Tables in RAS to complete
additional data

» Manning’s n values, Ineffective flow areas, ...
» Bridges, Culverts, ...

®
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*| RAS Mapper

RA
File Tools Help
@[] Features
- [v] Geometries
- [¥] Flushing Reserv
#- [v] Rivers
Cross Sectio
[] Storage Area
#-[7]2D Flow Arez
[] Structures
@[] Manning's N
: - [[] Boundary Co
. ["] Errors
Resulis
= Map Layers
Terrains




=| RAS Mapper Terrain

= Various formats are supported

Binary Floating Point Raster (FLT)
Esri Arc/Info Grid format

GeoTIFF (still rounds and compresses)
Others (e.g. USGS DEM, etc)

* Imported data is rounded to based on precision

selected
» Defaultis 1/32 (~0.03 ft) (1/128 for metric)

= Define Projection by importing a shapefile prj

®
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*|  RAS Mapper s

..... ["] Map Layers

- ] —

= Add a New Terrain Layer [_CCITiT

Add existing terrain ...

Manage Terrain Associations ...

e G — - — S
Temain tile 1 tif
= Termain tile2 tif PROJCS['NAD_1983_StatePlane_Calfomia_lIl_... | 20 na) i
l — R
' + Temain tile 3 tif PROJCS["NAD_1983_StatePlane_Calfomia_lII_... |20 (na) | i
| |Temaintiedst PROJCS["NAD_1983_StatePlane_Calfomia_lll_.... |20 (na) | i
i Temain tile5 tf PROJCS['NAD_1983_StatePlane_Calfomia_lIl_... |20 na) i
-
| ~—Output Terrain File
Rounding (Precision): |1/32 ;l [V Create Stitches |~ Merge Inputs to Single Raster
Vertical Conversion: |None LI I
’ Filename: |C:\Temp\___Examples'\Editing Test\ Temain\Termain hdf _ﬁ_]
L Create Cancel
. —————— == ——— - -
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*| RAS Mapper - Terrain

Uses GeoTIFF format
» Tiles data for more efficient storage

» Compresses data for efficient

storage

» Pyramids data for fast visualization
» Allows for on-the-fly inundation

mapping
Multiple Terrain Models as 1 Layer
No file size limitations — BigTiFF
supported
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=  RAS Mapper

&[] Features I

= Create a New Geometry | Geomer= — |
] Results Manage Geometry Associations...

[] Map Lay| Add New Geometry l

&[] Terrains' T

= [v] Geometries

= Start Editing Geometry

-] Ey RAS Geometry Properties }

R|
mplE Edit Geometry
(=)

= Create River, XS and other RASﬁLayers
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=] Steady Flow Data Editor

= Number of Profiles
= Flow for each reach and each profile
* Flow Change at any cross section

5~ Steady Flow Data - Steady Flows

(2| & )

File Options Help
Enter /Edit Number of Profiles (32000 max): |B Reach Boundary Conditions ... |

Locations of Flow Data Changes

River: |Baxter River | Add Multie... |

Reach: Iprer Reach LI River Sta.:|84816. ;] Add A Flow Change Location ]
River Reach RS Big | Bigger | Biggest
1|Baxter River Upper Reach 84816. |31500 67499.99 145400
2|Baxter River Lower Reach 47694. | 32000 69999.99 154000
Tule Creek Tributary 489,9999 2500 4600

Storage Area Elevations Specified

Edit Steady flow data for the profiles (cfs)

®
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E Reach Boundary Conditions

= External Boundary Input

» Subcritical - Downstream
» Supercritical — Upstream
» Mixed Flow — Upstream and Downstream

= |nternal from Junctions

=
Steady Flow Boundary Conditions

T

‘.—_-_* -
|
(¥ Set boundary for all profiles " Setboundary for one profile at a time

Available External Boundary Condtion Types

Known W.S. | Critical Depth | Normal Depth | Rating Curve | Delete |
Selected Boundary Condition Locations and Types

River Reach Profile Upstream Downstream
Baxter River Upper Reach Junction=2 u

N R

.| | Baxter River Lower Reach
Tule Creek Tributary

il Steady Flow Reach-Storage Area Optimization . | OK Cancel I Help | !
Kelect Boundary condition for the downstream side of selected reach. m

— = — T —_—
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= Define Plan:
» Plan Title
» Short ID
» Geometryfile
» Flow file
» Flow Regime

= Compute

"'-.
X Steady Flow Analysis

5| Steady Flow Analysis Window

-~

File Options Help

Plan : [Steady Flows Short ID

[steady Flow

Geometry File : |Imported GIS Data +Bridges

Steady Flow File : ISteady Flows
| Plan Description :

Led L

Flow Regime

(¢ Subcritical

(" Supercritical

" Mixed

Optional Programs

[ Floodplain Mapping

Compute

i

‘II Enter /Edit short identifier for plan (used in plan comparisons)

®
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Viewing Results — RAS Mapper

RAS Mapper : o —

T

- s 9
File Tools Help
s D hO@QAx N e~ m EMS

1 _'b‘@

={1Imported GIS Data +Bridges
-["|Rivers
[Fxs
[] Storage Areas
[712D Flow Areas

L[] Velocity (Max)
[TIWSE (Max)
["IMap Layers
=-¥| Terrains
[¥] Terrain

Depth (Biggest) [
[ |

Geometry ‘Geometry’ association was set to the one te

Hessagﬁl Views IProﬁIe Linenl

®
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Viewing Results

= Graphics
» Cross sections =
» Water surface profiles  [#
» Generic plots — Any variable in profile  [Z
» Rating Curves [
» XYZ Plot ¥
» Stage and flow hydrographs — Unsteady Flow Only N

= Tabular Output
» Pre-defined detailed tables

» Pre-defined summary tables

®
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i Cross Section Plot

Cross Section

File Options Help
River. | Truckee v »le] | + | Reload Data |
Reach: |Lower ~| River Sta.: [EIEIEEE > 3 1
97 Flood Existing Conditions - 31 —I
Geom: Existing Conditions Geometry 31 Flow:
4 o L 5l
M 06 ¢ 037 ¢ 2 *
44057 Legend
] EG Max WS
G WS Max WS
R
i Ground
- *
£ ] Bank Sta
€ 43907
c
S
E -
% E
B 43851
4380
43751
4370 - . ‘ : -
0 200 400 600 800 1000
Station (ft) . I
®
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. Profile Plot

File Options Help

Reaches ... |l]f| Profiles ... |:J@

Profile Plot

Reload Data [

Elevation (1)

[— Truckee Lower
4460

4440
44201
4400 1

43807

97 Flood Existing Conditions - 31
Geom: Existing Conditions Geometry 31  Flow:

-~

L 3
-~ =

Truckee Upper *

0 —oo— O00FTOS

A

Legend

WS Max WS
Ground
—_——
OWS Max WS

43607
0

10000 20000 30000 40000
Main Channel Distance (ft)

50000

—
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