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CHAPTER 3

Working With HEC-RAS - An Overview

HEC-RAS is an integrated package of hydraulic analysis programs, in which
the user interacts with the system through the use of a Graphical User
Interface (GUI). The system is capable of performing Steady and Unsteady
Flow water surface profile calculations, and will include Sediment Transport
and several hydraulic design computations in the future.

In HEC-RAS terminology, a Project is a set of data files associated with a
particular river system. The modeler can perform any or all of the various
types of analyses, included in the HEC-RAS package, as part of the project.
The data files for a project are categorized as follows: plan data, geometric
data, steady flow data, unsteady flow data, sediment data, and hydraulic
design data.

During the course of a study the modeler may want to formulate several
different Plans. Each plan represents a specific set of geometric data and
flow data. Once the basic data are entered into the HEC-RAS, the modeler
can easily formulate new plans. After simulations are made for the various
plans, the results can be compared simultaneously in both tabular and
graphical form.

This chapter provides an overview of how a study is performed with the

HEC-RAS software. Special topics on how to import HEC-2 data,
reproducing HEC-2 results, and how to use on-line help are also covered.

Contents

= Starting HEC-RAS

= Steps in Developing a Hydraulic Model With HEC-RAS
* Importing HEC-2 Data

= Reproducing HEC-2 Results
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Starting HEC-RAS

When you run the HEC-RAS Setup program, you automatically get a new
program group called HEC and program icon called HEC-RAS. They
should appear in the start menu under the section called Programs. The user
also has the option of creating a shortcut on the desktop. If a shortcut is
created, the icon for HEC-RAS will look like the following:
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HEC-RAS 3.1

Figure 3.1 The HEC-RAS Icon in Windows

To Start HEC-RAS from Windows:

=  Double-click on the HEC-RAS Icon. If you do not have an HEC-
RAS shortcut on the desktop, go to the Start menu and select
Programs, then select HEC, and then HEC-RAS.

When you first start HEC-RAS, you will see the main window as shown in
Figure 3.2 (except you will not have any project files listed on your main
window).

HEC-RAS - River Analysis System B ]

File Edit Fun Wew Options Help
Hydralagic Engincering Center & .
UZ Army Corps of Enginecrs |

A5 ]ro] [+

Praject: |Sing|e Bridge - Example 2 |E:'xHEE'xFEasED'xData'xBE.-’-‘-.\-"EHEK.pri

Plar: |Press/wieir Method |C:AHECAR a: 304D atahBEAVCREE, pO1

Geomety:  |Beaver Cr. + Bridge - P/w/ |EAHEC\Ras30MData"BEAVCREK g1

Steady Flow: |Beaver Cr. - 3 Flows |C:AHECHR 223050 atab\BEAYCRER. F1

Irsteady Flow: | |

Project -
Dezcription : Il EI ILIS Cusgtornary Units

Figure 3.2 The HEC-RAS Main Window
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Figure 3.3 HEC-RAS Main Window Menu Bar Structure
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At the top of the HEC-RAS main window is a Menu bar (Figure 3.3) with the
following options:

File: This option is used for file management. Options available under the
File menu include: New Project; Open Project; Save Project; Save Project As;
Rename Project: Delete Project; Project Summary; Import HEC-2 Data;
Import HEC-RAS data; Generate Report; Export GIS Data; Export to HEC-
DSS; Restore Data; and Exit. In addition, the most recently opened projects
will be listed at the bottom of the File menu, which allows the user to quickly
open a project that was recently worked on.

Edit: This option is used for entering and editing data. Data are categorized
into four types: Geometric Data; Steady Flow Data; Unsteady Flow Data;
and Sediment Data. In the current version, Sediment Data is not active.

Run: This option is used to perform the hydraulic calculations. The options
under this menu item include: Steady Flow Analysis; Unsteady Flow
Analysis; Sediment Analysis; and Hydraulic Design Functions. In the current
version, Sediment Analysis is not available.

View: This option contains a set of tools that provide for graphical and
tabular displays of the model output. The View menu item currently
includes: Cross Sections; Water Surface Profiles; General Profile Plot; Rating
Curves; X-Y-Z Perspective Plots; Stage and Flow Hydrographs; Hydraulic
Properties Plots; Detailed Output Tables; Profile Summary Tables; and
Summary Err, Warn, Notes.

Options: This menu item allows the user to change Program Setup options;
set Default Parameters; establish the Default Units System (U.S. Customary
or Metric); and Convert Project Units (U.S. Customary to Metric, or Metric to
U.S. Customary).

Help: This option allows the user to get on-line help, as well as display the
current version information about HEC-RAS.

Also on the HEC-RAS main window is a Button bar (Figure 3.4). The Button
bar provides quick access to the most frequently used options under the HEC-
RAS menu bar. A description of each button is shown in Figure 3.4.
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Figure 3.4 HEC-RAS Main Window Button Bar
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Steps in Developing a Hydraulic Model with HEC-RAS

There are five main steps in creating a hydraulic model with HEC-RAS:
= Starting a new project

» Entering geometric data

» Entering flow data and boundary conditions

= Performing the hydraulic calculations

» Viewing and printing results

Starting a New Project

The first step in developing a hydraulic model with HEC-RAS is to establish
which directory you wish to work in and to enter a title for the new project.
To start a new project, go to the File menu on the main HEC-RAS window
and select New Project. This will bring up a New Project window as shown
in Figure 3.5.

Mew Project

Title File Marne Directories
I I.pri CAHECAR az304B azich asClazshDe
Dendritic data zet dendrit. prj =
Multiple Opening Data Set K1B1C1.PRJ E5HEC
Tuwir Circular Pipe Data Set FMULTFIFE.PRJ S Raza0
Single Bridge D ata Set MORMALET. PR =5 B asicRiasC]
Three Reach - with Hydraulic Structures THREE.pij = S rr—
w= L emoFiles
k. Cancel Help Create Directon = j

|Set drive and path, then enter a new project title and file name.
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Figure 3.5 New Project Window

As shown in Figure 3.5, you first select the drive and path that they want to
work in (to actually select a path you must double click the directory you
want in the directory box), next enter a project title and file name. The
project filename must have the extension ".prj", the user is not allowed to
change this. Once you have entered all the information, press the "OK"
button to have the information accepted. After the OK button is pressed, a
message box will appear with the title of the project and the directory that the
project is going to be placed in. If this information is correct, press the OK
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Geometric Data - Base Geometry Dakta = |I:I|£|
File Edit Wew Tables Tools Help

button. If the information is not correct, press the Cancel button and you will
be placed back into the New Project window.

Note: Before any Geometric data and Flow data are entered, the user
should select the Units System (English or Metric) that they would like to
work in. This step is accomplished by selecting Unit System from the
Options menu of the main HEC-RAS window.

Entering Geometric Data

The next step is to enter the necessary geometric data, which consist of
connectivity information for the stream system (River System Schematic),
cross-section data, and hydraulic structure data (bridges, culverts, weirs, etc.).
Geometric data are entered by selecting Geometric Data from the Edit menu
on the main HEC-RAS window. Once this option is selected, the geometric
data window will appear as show in Figure 3.6 (except yours will be blank
when you first bring this screen up for a new project).
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Figure 3.6 Geometric Data Window
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The modeler develops the geometric data by first drawing in the river system
schematic. This is accomplished, on a reach-by-reach basis, by pressing the
River Reach button and then drawing in a reach from upstream to
downstream (in the positive flow direction). After the reach is drawn, the
user is prompted to enter a "River" and a "Reach" identifier. The River and
reach identifiers can be up to 16 characters in length. As reaches are
connected together, junctions are automatically formed by the interface. The
modeler is also prompted to enter an identifier for each junction. For more
information on developing the river system schematic, see Chapter 6
"Entering and Editing Geometric Data."

After the river system schematic is drawn, the modeler can start entering
cross-section and hydraulic structure data. Pressing the Cross Section button
causes the cross section editor to pop up. This editor is shown in Figure 3.7.
As shown, each cross section has a River name, Reach name, River Station,
and a Description. The River, Reach and River Station identifiers are used
to describe where the cross section is located in the river system. The "River
Station" identifier does not have to be the actual river station (miles or
kilometers) at which the cross section is located on the stream, but it does
have to be a numeric value (e.g., 1.1, 2, 3.5, etc.). The numeric value is used
to place cross sections in the appropriate order within a reach. Cross
sections are ordered within a reach from the highest river station
upstream to the lowest river station downstream.

Cross Section Data - Base Geomektry Dakta il

Exit Edit Options Plok  Help

River: IFaII River j Apply [Vata I ‘v’l + ﬂl
Reach: ILIpper Reach j Riner Sta.:IEI.E j ﬁ
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Del Bow I Ing Fow I D'ownztream Reach Lengths
Craosz Sechion Coardinates LOB Channel ROB
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1110 8.1 _I kanning's 1 Yalues
2| 117.2 731 LOE Channel ROB
31748 A 0.06 0.035 0.05
411848 E9.1
E| 204 0 701 tdain Channel Bank, Stations
El214.8 721 Left Bank Hight Bank
=l 294 a1 174.8 (2148
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[Enter to move to next downstream river station location

Figure 3.7 Cross Section Data editor
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The basic data required for each cross section are shown on the Cross Section
Data editor in Figure 3.7. Additional cross section features are available
under Options from the menu bar. These options include: adding, copying,
renaming and deleting cross sections; adjusting cross section elevations,
stations, and n or k-values; skew cross section; ineffective flow areas; levees;
blocked obstructions; adding a lid to a cross section; add ice cover; add a
rating curve; horizontal variation of n or k-values; and vertical variation of n
values.

Also, available from the Cross Section Data editor is the ability to plot any
cross section or reach profile. Edit features are available to cut, copy, paste,
insert, and delete data from the Cross Section X-Y Coordinates grid.

Once the cross-section data are entered, the modeler can then add any
hydraulic structures such as bridges, culverts, weirs and spillways. Data
editors, similar to the cross section data editor, are available for the various
types of hydraulic structures. If there are any stream junctions in the river
system, additional data are required for each junction. The Junction data
editor is available from the Geometric Data window.

Once geometric data are entered, the data should be saved to a file on the hard
disk. This is accomplished by selecting the Save Geometric Data As option
from the File menu on the Geometric Data editor. This option allows the user
to enter a title for the geometric data. A filename is automatically established
for the geometric data, and then saved to the disk. Once a title is established,
geometric data can be saved periodically by selecting Save Geometric Data
from the File menu of the Geometric Data editor.

Entering Flow Data and Boundary Conditions

Once the geometric data are entered, the modeler can then enter either steady
flow or unsteady flow data. The type of flow data entered depends upon the
type of analyses to be performed. For the discussion in this chapter, it is
assumed that a steady flow analysis will be performed. The data entry form
for steady flow data is available under the Edit menu bar option on the HEC-
RAS main window.

An example of the steady flow data entry form is shown in Figure 3.8, which
is the Steady Flow Data Editor. As shown in Figure 3.8, steady flow data
consist of: the number of profiles to be computed; the flow data; and the river
system boundary conditions. At least one flow must be entered for every
reach within the system. Additionally, flow can be changed at any location
within the river system. Flow values must be entered for all profiles.

Boundary conditions are required in order to perform the calculations. Ifa
subcritical flow analysis is going to be performed, then only the downstream
boundary conditions are required. If a supercritical flow analysis is going to
be performed, then only the upstream boundary conditions are required. If
the modeler is going to perform a mixed flow regime calculation, then both
upstream and downstream boundary conditions are required. The Boundary
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Conditions data entry form can be brought up by pressing the Reach
Boundary Conditions button from the Steady Flow Data entry form.

Once all of the steady flow data and boundary conditions are entered, the
modeler should save the data to the hard disk. This can be accomplished by
selecting Save Flow Data As from the File option on the Steady Flow Data
menu bar. Flow data is saved in a separate file. The user is only required to
enter a title for the flow data, the filename is automatically assigned.

Steady Flow Data - larger flows -10] x|

File ©Options Help

Enter/Edit Humber of Prafiles [S00 max): |4 Reach Boundary Conditions | Apply Data |
Locations of Flow Drata Changes
River: IFaII River j
Reach: ILIpper Reach j River Sta.: I'IEI.# vI Add A Flow Change Location |
Flow Change Location Prafile Mames and Flow Fates
River Reach RS 10y | 25 yr | B0 yr | 100 yr
1| Fall River |Ipper Reach 104 | 7RO 1000 1500 2000
2| Fall River Lawer Reach 973 |900 1250 2000 2780
3| Fall River Lawer Reach 96 375 1300 2100 3000
4| Butte Creek. Tribkary 0.4 1580 2h0 RO0 R0

|E dit Steady flow data for the profiles [ofz]

Figure 3.8 Steady Flow Data window

Performing the Hydraulic Computations

Once all of the geometric data and flow data are entered, the modeler can
begin to perform the hydraulic calculations. As stated previously, there are
three types of calculations that can be performed in the current version of
HEC-RAS: Steady Flow Analysis, Unsteady Flow Analysis, and Hydraulic
Design Functions. The modeler can select any of the available hydraulic
analyses from the Run menu bar option on the HEC-RAS main window. An
example of the Simulation Manager window is shown in Figure 3.9, which is
the Steady Flow Analysis window.
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Figure 3.9 Steady Flow Analysis window

As shown in Figure 3.9, the modeler puts together a Plan by selecting a
specific set of geometric data and flow data. A Plan can be put together by
selecting New Plan from the File menu bar option of the Steady Flow
Analysis window. Once a Plan Title and Short Identifier (Short ID) have
been entered, the modeler can select a Flow Regime for which the model will
perform calculations. Subcritical, Supercritical, or Mixed flow regime
calculations are available.

Additional features are available under the Options menu for: performing a
Floodway Encroachment Analysis; Setting locations for calculating flow
distribution output; conveyance calculation options; friction slope methods;
calculation tolerances; critical depth output; critical depth computation
method; split flow optimization; data checking; setting log file levels; and
viewing the log file output.

Once the modeler has selected a Plan and set all of the calculation options, the
steady flow calculations can be performed by pressing the Compute button at
the bottom of the Steady Flow Analysis window. When this button is
pressed, the HEC-RAS system packages up all the data for the selected plan
and writes it to a run file. The system then runs the steady flow model
(SNET) and passes it the name of the run file. This process is executed in a
separate window. Therefore, the modeler can work on other tasks while it is
executing.
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Viewing and Printing Results

Once the model has finished all of the computations, the modeler can begin
viewing the results. Several output features are available under the View
option from the main window. These options include: cross section plots;
profile plots; rating curve plots; X-Y-Z perspective plots; hydrograph plot (if
unsteady flow simulation was performed); tabular output at specific locations
(Detailed Output Tables); tabular output for many locations (Profile Summary
Tables); and the summary of errors, warnings, and notes.

An example of a cross section plot is shown in Figure 3.10. The user can plot
any cross section by simply selecting the appropriate River, Reach and River
Station from the list boxes at the top of the plot. The user can also step
through the plots by using the up and down arrow buttons. Several plotting
features are available under the Options menu of the Cross Section plot.
These options include: zoom in; zoom out; full plot; pan; animate; selecting
which plans, profiles and variables to plot; velocity distribution; viewing
interpolated cross-sections; and control over the lines, symbols, labels,
scaling, and grid options.

Hard copy outputs of the graphics can be accomplished in two different ways.
Graphical plots can be sent directly from HEC-RAS to whichever printer or
plotter the user has defined under the Windows Print Manager. Graphical
plots can also be sent to the Windows clipboard. Once the plot is in the
clipboard it can then be pasted into other programs, such as a word processor.
Both of these options are available from the File menu on the various plot
windows.

An example of a profile plot is shown in Figure 3.11. All of the options
available in the cross section plot are also available in the profile plot.
Additionally, the user can select which specific reaches to plot when a
multiple-reach river system is being modeled.

An example of an X-Y-Z Perspective Plot is shown in Figure 3.12. The user
has the option of defining the starting and ending location for the extent of the
plot. The plot can be rotated left or right, and up or down, in order to get
different perspectives of the river reach. The computed water surface profiles
can be overlaid on top of the cross section data. The graphic can be sent to
the printer or plotter directly, or the plot can be sent through the Windows
Clipboard to other programs.



Chapter 3 Working With HEC-RAS - An Overview

-l

File ©Options Help

River: IEritiu:aI Cr. jﬂ@ | _I'I'ﬂ
Reach: ILIpperFleau:h j River Sta.: |12 j ﬂﬂ

Critical Creek - Example 1 Plan: Existing Conditions  2:51:26 P -
R= =12 Upstream Boundary - Xsec 12
| o L o
18301 ! Tl ! L
4 Legend
1823 WS 100 yr
g 1820 Crit 100 ywr
= —a—
=] 1815 Ground
E *
L 1810 Bank Sta
1805
18|:||:| T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 200 400 E00 a00 1000 1200

Station (ft) .
| LIJ

Figure 3.10 Cross Section Plot

-_Praofile Plot - O] =]
File ©phions Help
[Reaches ¥ [ Frofiles ¥ * @]
Bogue Chitto, MS - Example 13 Plan: YW3PRO Bridge Analysis 3:29:32 PM -
N Bogue Chitto Johnston Sta "-I
3507 Legend
g WS 50y
a0{ | . e T -
] Crit 50 yr
-— s
— 1 Graund
£ 3304 —_—
5 { Ohis WS S0y
T 1
& i
B 20
310
i
300 . T . T . T . T . T . T . T . )
0 S000 10000 15000 20000 25000 30000 35000 40000
Main Channel Distance (ft) -
N | *

Figure 3.11 Profile Plot



Chapter 3 Working With HEC-RAS - An Overview

% X-Y-Z Perspective Plot -10] x|
File Options
River StaStart: [12 hal E'EI - | ] -
. Rotation Angl 0
River Sta. End: |1 "’I SR —
Azimuth Angle 4] =
Critical Creek - Example 1 Flan: Modified Geometry Conditions -
Geom; Base Geometry Data + Interpolated  Flowy: 100 Year Profile - Up and Doven Bndry.
Legend
Vi V=100
i - . -"ihf'f;f" S 100 yr
- Ground
-
Bank Sta
Fround

. o

Figure 3.12 X-Y-Z Perspective Plot of River Reach with a Bridge
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Tabular output is available in two different formats. The first type of tabular
output provides detailed hydraulic results at a specific cross section location
(Detailed Output Table). An example of this type of tabular output is shown
in Figure 3.13.
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Figure 3.13 Tabular Detailed Output

The second type of tabular output shows a limited number of hydraulic
variables for several cross sections and multiple profiles (Profile Summary
Tables). An example of this type of tabular output is shown in Figure 3.14.
There are several standard tables that are predefined and provided to the user
under the Tables menu from the profile output tables. Users can also define
their own tables by specifying what variables they would like to have in a
table. User specified table headings can be saved and then selected later as
one of the standard tables available to the project.

Tabular output can be sent directly to the printer or passed through the
clipboard in the same manner as the graphical output described previously.
This option is also available under the File menu on each of the table forms.
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File ©ptions Std, Tables User Tables Locations Help

HEC-BAS Plan: Exizt Cond  River: Critical Cr. Reach: Upper Reach  Profile: 100 wr

Feach Fiver Sta | [ Total | MinCh Elf[%/.5. Elev| Cit'Ww' S | E.G. Elev|E.G. Slope| el Chnl | Flow Area| Top Width| Froude # Chi
[cfg] [ft] [ft] [f] [ft] [FtAHE) [ftiz] [z ft] [f]
|Jpper Reach| 12 900000, 180360 181506 181446 181576 0.006851 1051 255845 avae1 0E3
|Jpper Reach| 11 9000000 180070 1871042 1810.42) 1811.87 0008552 1203 173474 562,38 082
|Jpper Reach| 10 9000000 173440 180446 180363 1804.98 0010276 1043 24781 914.50 07
|pper Reach| 4 9000000 1788700 179931 179931 180016 0.008851 11.48| 271981 121682 0.an
|Jpper Reach| & 9500000 1784300 179383 1793.89) 1795.08 0008613 1238 252466 111069 081
|Jpper Reach| 7 9500000 1777200 178988 1788.87| 1791.00 0007410 1316 2155.56 526,51 076
|Jpper Reach| B 9500000 1774500 178423 1784.23) 178635 0011143 1338 1266.50 33238 043
|Jpper Reach| & 9500000 17R350 177681 177681 177818 0013216 1356 183026 5a3M 097
|pper Reach| 4 9500000 176300 177344 177223 177388 0.004391 932 298872 VRO 42 059
|Jpper Reach| 3 9500000 175940 17E7.23 176575 17E9.34 0019810 1609, 161099 E21.7E 1.20
|Jpper Reach| 2 9500000 1753600 1761.54  1760.03) 176210 0009413 1036 232362 Ba2.71 07a
|Jpper Reach| 1 9500000 174740 175671 175571 175721 0.010002 9491 240359 F2a.m 074

Figure 3.14 Profile Output Table

Importing HEC-2 Data

An important feature of HEC-RAS is the ability to import HEC-2 data. This
feature makes it easy for a user to import existing HEC-2 data sets and start
using HEC-RAS immediately.

What You Should Know First

Before importing HEC-2 data, there are several things that you should be
aware of. First, not all of the options available in HEC-2 have been
incorporated into the current version of HEC-RAS. The following is a list of
HEC-2 options that are not available in the current version of HEC-RAS:

- Compute Manning’s n from high water marks (J1)
- Archive (AC)

- Free Format (FR)

- Storage Outflow for HEC-1 (J4)

HEC-2 data sets containing these options can still be imported, but these data
options will be ignored.
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Another important issue to be aware of is how the cross sections are
identified. In HEC-RAS, each cross section is identified with a River name,
Reach name, and a River Station. The river stationing must be in order from
highest river stationing upstream to lowest river stationing downstream.
When the user goes to import HEC-2 data, a pop up window will appear
(Figure 3.15), asking the user to select a method for identifying the river
stationing of the cross sections. If you select "Use HEC-2 Section ID's," the
program will use the first field of the X1 record for the river stationing of the
cross section. If you choose this method, you must be sure that the cross
sections in the HEC-2 file are numbered with highest river stationing
upstream, and that no two cross sections have the same river station identifier.
If these two requirements are not met, the program will not import the data
correctly. An alternative is to select "Use Sequential Counter." This method
simply assigns river stations as 1, 2, 3, etc. in the order in which the cross
sections are found in the HEC-2 file (still maintaining highest numbers
upstream and lowest numbers downstream.

HEC-Z Import Options

RiwerStation |dentifcation kethod
®:lze HEC-2 Section |Ds
) Uze Sequential Counter

Irpart HEC-2 Cancel

Figure 3.15 Method for Identifying River Stations from HEC-2 Data

After the HEC-2 data is imported into HEC-RAS, you may need to make
some modifications to the data. HEC-RAS is a completely new program. As
HEC-RAS was being developed, we tried to improve the hydraulic
computations in every way we could. Some of these improvements have
made it necessary to get more information and/or different information from
the user for a specific type of computation. The following is a list of features
in which the data requirements for HEC-2 and HEC-RAS have changed, and
it may be necessary for the user to modify the data after it is imported:

- Special Bridge (SB)

- Special Culvert (SC)

- Normal Bridge (X2, BT)

- Encroachments and Floodway Determination (X3, ET)
- Ineffective Flow Areas (X3)
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When bridge data are imported, the user must take special care to ensure that
the data are correctly representing the bridge. The bridge routines in HEC-
RAS are more detailed than HEC-2, and therefore you may have to modify
some data and/or enter some additional data. Whenever you import an HEC-
2 data set with bridge data, carefully review all the data for each bridge.
Chapter 6 of this user's manual describes the required data for bridges in
HEC-RAS. Appendix C of the HEC-RAS Hydraulic Reference Manual
contains a detailed discussion of the computational differences between
HEC-RAS and HEC-2. Some key differences between the bridge routines
of HEC-2 and HEC-RAS are as follows:

1. Special Bridge Data Sets

HEC-RAS does not use a trapezoidal approximation for low flow through the
bridge opening. The actual bridge opening is used in both the Yarnell method
and the momentum method. This could be a problem for HEC-2 special
bridge data sets that do not include low chord information on the BT data. If
you have a data set like this, you will need to modify the bridge deck
information after the data have been imported. This can be done from the
HEC-RAS Deck/Roadway editor.

The pressure flow equations in HEC-RAS use the actual bridge opening,
defined by the ground and the bridge data. In HEC-2, the user was required
to enter an area for pressure flow. If the actual bridge opening produces a
different area than what the user had entered in the HEC-2 data deck, the
program will get different results for pressure flow, and pressure and weir
flow answers.

Pier information from the SB record is incorporated as a single pier in the
HEC-RAS data set (this is how it was treated in HEC-2). Piers are treated as
separate pieces of data in HEC-RAS. For special bridges that have piers, you
may want to change the single pier to multiple piers, depending on what is
actually at the bridge. Pier information can be modified using the Pier editor.

2. Normal Bridge Data Sets

Because piers are treated as a separate piece of data in HEC-RAS, they must
not be included in the cross section data or the bridge deck. Since it is
common to include pier information as part of the cross section or bridge
deck in HEC-2, these data will need to be modified. For data sets that have
piers, you will need to remove the pier information from the cross section or
bridge deck, and then add the information back in using the Pier editor.
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Steps for Importing HEC-2 Data

To import HEC-2 data, do the following:

1. Start a new project by selecting New Project under the File menu
option on the HEC-RAS main window (Figure 3.16). When this
option is selected a window will appear allowing you to select the
drive and directory for the new project, then enter a project title and
filename. Press the OK button, and then a pop up window will appear
asking you to confirm the information.

2. Select the Import HEC-2 Data option under the File menu on the
main window (Figure 3.16). A pop up window will appear (Figure
3.17), which will allow you to select a drive, path, and filename for
the HEC-2 data file. In addition to the filenames being listed, the first
line of each HEC-2 data file is shown under the title field on the
window. Once you have selected the file you want, press the OK
button.

HEC-RAS - River Analysis System o ] A

File Edit Run “iew Options Help

Mew Project ... oy HT ) R P :
] : |~ : :— E E os Hydralogic Englneerlng.l:tnter 4l .
L J L J L L J UE Army Corps of Engineers

Open Project ...
Save Project |E:HHEEHH azdlitest? prj
Save Project As ... |

Rename Projeck ...
Delete Project ...

Project Summary ...

EI ILIS Cuztomarny Units

Import HEC-2 Datka ... k
Import HEC-RAS Data ...

Generate Report ...
I Export GIS Data ...
i Expott ko HEC-DS5 ...
i Restare Diaka k

Exik

CAHEC R as30itestz, pri

CAHEC R as30iDatal WaILUPE . pri
CHHEC\R as30\Data\ CRITCREK. pri
CHEC R as30Data\BOGCHIT . pri
CHHECRASKCLASS| THREE . pri
CHHECIRASIBLGS THREE. pri

Figure 3.16 HEC-RAS Main Window With File Menu Options Shown

3. Once you have selected an HEC-2 file and pressed the OK button, a
pop up window will appear asking you to select a method for
identifying the river stationing of the cross sections (this was
discussed under the "What You Should Know First" section). Select
a method and press the Import HEC-2 button.
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Import HECZ data file

Title File Mame Directanes
IT'I HaTOMAS EAST MalM DRAIMN TO RIO I.ﬁ.LGNMNTS.D.ﬁ.ﬂ EZRHEE“\H.&.SRHEC%
T1  TEST 3IMTERPOLATED CROSS SECTIO T3.DAT ;I o [

T1 TEST 4 DIRECT SOLUTION OF MARMKIN T4.DAT S HEC
T1 TEST 55PECIAL AMD NORMAL BRIDGE Ta.DAT Y RAS
T1 TEST 55PECIAL AMD NORMAL ERIDGE TRADAT e
T1  TEST EMORMAL BRIDGE SUFPERCRITIC TE.DAT i ITEE2
T1 TEST ¥ HORMAL BRIDGE CRITICAL D TF.DAT

T1 TEST 85PECIAL BRIDGE.METRIC LNI Ta.DAT

T1 TEST 95PECIAL BRIDGE CLASS & AN TA.DAT

T1 START AT SECTION TJCZ.DAT j

T1 YOLO.DAT 7

k. Canicel Help

Create Directamny |

|Select HEC-2 file to impart

Figure 3.17 Window for Importing HEC-2 Data

4. If the HEC-2 data file contains any bridges or culverts, a note will
appear reminding you to look at the imported data of all of the bridges
and culverts to ensure the data is complete and correct.

The data are automatically saved in HEC-RAS format with default names and
titles. The user can change the titles at any time by using the Rename
feature, which is available from the File menu of the various data editors

(Geometric data, flow data, and plan data).

Reproducing HEC-2 Results
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The HEC-RAS program is a completely new piece of software. None of the

hydraulic routines from HEC-2 were used in the HEC-RAS software. When
HEC-RAS was being developed, a significant effort was spent on improving

the computational capabilities over those in the HEC-2 program. Because of
this, there are computational differences between the two programs.

Appendix C, of the HEC-RAS Hydraulic Reference Manual, outlines in
detail the computational differences between the two programs. Please
review this closely!

When importing HEC-2 data, and attempting to reproduce the results of a
previous study, the following is a list of items that should be considered:
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1. First, is the data that you have imported good data? In other words,
did it come from a working HEC-2 model, and was that model
considered as being hydraulically sound. Are there an adequate
number of cross sections? And are there any mistakes in the cross
section data? Review the data closely, before you assume that it is
good!

2. The default method for calculating conveyance in HEC-RAS is
different from HEC-2. However, HEC-RAS has the ability to
compute conveyance with the HEC-2 methodology. If you are trying
to reproduce HEC-2 results, you may want to switch HEC-RAS to the
HEC-2 method of computing conveyance. To do this, from the
Steady Flow Analysis window select Options from the menu bar then
select Conveyance Calculations. When this is selected, a pop up
window will appear as shown in Figure 3.18. There are two options
available, the HEC-RAS default method (break in n-value method)
and the HEC-2 style method. Select the HEC-2 style method if you
are trying to reproduce HEC-2 results. For more information on the
differences in conveyance calculations, see Appendix C of the HEC-
RAS Hydraulic Reference manual.

HE C-RAS

® a4 bresks in W ovalues ol
O Between every coordinate point (HECZ Style)

| (0] I | Cancel I | Help I

Figure 3.18 HEC-RAS Conveyance Calculation Methods

3. The HEC-RAS bridge routines are more comprehensive than the
HEC-2 bridge routines, and therefore differences can occur at bridge
locations. First, review the bridge data closely and make sure it
accurately represents the bridge you are trying to model. If you feel it
is necessary to match the results of a previous study at the bridge,
then your only alternative is to adjust the coefficients that are being
used in the bridge modeling approach (i.e., pressure and weir flow
coefficients, low flow coefficients, contraction and expansion
coefficients, etc...). For detailed information on the differences
between the HEC-RAS and HEC-2 bridge routines, please review
Appendix C of the Hydraulic Reference manual.

3-21



Chapter 3 Working With HEC-RAS - An Overview

4. Sometimes differences can occur at locations where the programs
have defaulted to a critical depth solution. First you should ask
yourself if critical depth is an appropriate solution for this location. It
is a common problem for both programs to default to critical depth
when the cross sections are spaced too far apart. If you feel critical
depth is an appropriate solution, then in general the HEC-RAS answer
will be better than HEC-2. The critical depth routines in HEC-RAS
are much more comprehensive than HEC-2. HEC-RAS has tighter
error limits for locating critical depth, as well as the ability to find
multiple critical depths and detect which is the most appropriate.

5. Differences can also occur at locations where floodway
encroachments are being computed. The HEC-RAS floodway
encroachment routines have been improved over those available in
HEC-2. Also, the default at bridges in HEC-RAS is to perform the
encroachment analysis, while the default in HEC-2 was to not
encroach at bridges. For more details on differences between
encroachment routines, please review Appendix C of the HEC-RAS
Hydraulic Reference Manual.

6. After carefully reviewing items one through five above, if you still
have computational differences in the computed profiles, you may
need to modify Manning’s n values in order to reproduce the previous
study results. In general, this is not suggested. If you do decide to
modify the n values, try to keep them within a realistic range of what
is appropriate for the stream you are working on.

Getting and Using Help
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On-line help is available from within the HEC-RAS software. Help can be
accessed by selecting the Help menu option at the top of each window, or by
pressing the F1 function key.
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