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Introduction

* Built in Data Checking

* Errors Warnings and Notes

* Steady Flow Computational Errors

* Log Output

* Reviewing and Debugging Normal Output

The HEC-RAS software is designed to continue its computations all the way through
completion, even when the user has entered poor data. Because of this, the fact that the
program executes a complete run does not necessarily mean that the results are good. The
user must carefully review the results to ensure that they adequately represent the study
reach and that they are reasonable and consistent. The HEC-RAS software is an
engineering tool, it is by no means a replacement for sound engineering.

The HEC-RAS software contains several features to assist the user in the development of a
model; debugging problems; and the review of results. These features include: built in data
checking; an Errors, Warnings, and Notes system; and a computational Log Output file. In
addition to these features, the user can use the graphical and tabular output to review the
results and check the data for reasonableness and consistency.
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o HEC,
Built in Data Checking: = -

Checking as it is Entered

* Minimum and maximum range checks
* Alpha and numeric data checks

* Increasing order of stations

* Data consistency

* Data deletion warnings

* File management warnings

This type of data checking occurs whenever the user enters data into a single data field or
table. Once the user leaves a particular data entry field or table, the program will
automatically check that data for reasonableness. The following is a list of some of the
types of data checks that are performed:

Minimum and maximum range checking for variables.

Alpha and numeric data checks. This is done to ensure that the right type of data is
entered in each field.

Increasing order of station for cross sections, bridge deck/roadway, and abutments.

Data consistency checks (i.e. when the main channel bank stations are entered, the
program checks to see if they exist in the cross section station and elevation data).

Data deletion warnings. When you delete data the software will give you a warning before
it is deleted.

File management warnings (i.e. program will give you a chance to save the data to the
hard disk before the program is closed, or a different data set is opened).
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Built in Data Checking:

Before Computations

RAS X
* Data Completeness

Warning - For this cross section:

° Data CO nsiste ncy - Station data is not in increasing order, stationing needs to

maintain (vertical walls) or increase. At point(s): Sta: 100 < 58.3 pt#: 5-6

HEC-RAS Errar - Incomplete data, the following errors were found:

OK
rﬁ],;n fle: Ci\Temp\ 2022 Steady Class\Workshops\Geometry Development\G
Geometry file: C:\Temp\_2022_Steady Class\Workshops\Geometry Development\GeometryDevelopment.g02
Flow file: C:\Temp'\_2022_Steady Class\Workshops\Geometry Development\GeometryDevelopment.f01

River: "Baxter River” Reach: Upper™ RS:15.71
-No Manning's n data or friction heights k set.
River: Baxter River” Reach: "Lower™ RS:7.48
- Channel Manning's n value not set.
- Left bank station not set.
- Right overbank length not set.
River: Baxter River” Reach: "Lower™ RS:4.22
- Coeffident of contraction not set.

Clwpboard‘ Print ... ‘ File ... ‘ Close

The second type of data checking is performed to evaluate the completeness and
consistency of the data. This type of data checking occurs before the computations take
place. When the user presses the Compute button on the Steady Flow Analysis window,
the program will perform a series of data checks before the computations are allowed to
proceed. If any data errors are found, the program will not perform the computations. The
following is a list of some of the types of checks that are made during this time:

Data completeness. These data checks insure that all of the required data exists for the
entire data set. If any missing data are found, a complete list of all the missing data and
their specific locations is displayed on the screen

Data consistency. This type of data checking is performed to ensure that the data is
consistent with the computations that are being requested. For example, if the user asks to
perform a mixed flow regime computation, the program checks to ensure that upstream as
well as downstream boundary conditions have been specified. Likewise, if an
encroachment analysis is requested, the program checks to ensure that the number of
profiles lines up with the number specified in the encroachment data. There are several
other checks of this type.

Troubleshooting




Errors Warnings and Notes for Plan : Steady Flow

E rro rS River: [Baxter River | Profie:  [Bigger =

Reach: IUpper ~| Plan: [Steady Flow j
.
Wa r n I n Location: River: Baxter River Reach: Upper RS: 14.55  Profile: Bigger ;I
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4. This may indicate the need for additional cross sections.
Location: River: Baxter River Reach: Upper RS: 14.47  Profile: Bigger
N O t e S Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.
Location: River: Baxter River Reach: Upper RS: 13.97 Profile: Bigger
Warning: The conveyance ratio {(upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.
Location: River: Baxter River Reach: Upper RS: 13,67  Profile: Bigger
Warning: Divided flow computed for this cross-section.
Location: River: Baxter River Reach: Upper RS: 13.43  Profile: Bigger
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.
Location: River: Baxter River Reach: Upper RS: 12.78  Profile: Bigger
Warning: Divided flow computed for this cross-section.
Location: River: Baxter River Reach: Upper RS: 11.84 Profile: Bigger
Warning: Divided flow computed for this cross-section.
Location: River: Baxter River Reach: Upper RS: 11.65 Profile: Bigger
Warning: Divided flow computed for this cross-section.
Location: River: Baxter River Reach: Upper RS: 11.43  Profile: Bigger
Warning: Divided flow computed for this cross-section.
Location: River: Baxter River Reach: Uooer RS: 10.2  Profile: Bioger LI

Clipboard | Print ... File ... | Close ‘

The HEC-RAS software has a system of Errors, Warnings, and Notes that are passed from
the steady flow computation program to the user interface. During the computations, the
steady flow computation program will set flags for at a particular node (nodes are cross
sections, bridges, culverts, or multiple openings) whenever it is necessary. These message
flags are written to the standard output file, along with the computed results for that node.
When the user interface reads the computed results from the output file, if any errors,
warnings, or notes exist, they are interpreted and displayed in various locations from the
interface.

The user can request a summary of all the errors, warnings, and notes that occurred during
the computations. This is accomplished by selecting Summary Errors, Warnings, and Notes
from the View menu on the main HEC-RAS window. Once this is selected, a window will
pop up displaying all of the messages. The user has the options of expanding the window;
printing the messages; or sending them to the windows clipboard.
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Errors Warning Notes

* Detailed output tables view

[ Cross Section Output - X ‘
File Type Options Help

River: [Baxter River =] profie: [Bg -l

Reach [Upper =] rs:  [15.22 | 8|[E]pian: [steady Flow ~|

Plan: Steady Flow Baxter River _Upper RS: 15.22 Profile: Big
E.G. Elev (ft) 59.35 | Element LeftoB Channel Right OB
Vel Head (ft) 0.64 | Wt. n-val. 0.060 0.035 0.060
W.S. Elev (f 58.72 | Reach Len. (ft) 450.70 799.70 180.00
Crit W.S. () Flow Area (sq ft) 5.97 779.70 3.95
E.G. Slope (ft/f) 0.004691 | Area (sq ft) 5.97 779.70 3.95
Q Total (cfs) 5000.00 | Flow (cfs) 7.10 4989.51 3.40
Top Width (f) 259.61 | Top Width (ft) 10.12 238.60 10.89
Vel Total (ft/s 6.33 | Avg. Vel. (ftjs) 1.19 6.40 0.86
Max Chi Dpth (ft) 3.72 | Hydr. Depth (ft) 0.53 3.27 0.36
Conv. Total (cfs) 73001.7 | Conv. (cfs) 103.6 72848.5 9.6
Length Wid. (ft) 799.22 | Wetted Per. (f) 10.19 238.82 10.91
Min Ch Bl (ft) 55.00 | Shear (b/sa ft) 0.17 0.96 0.11
Alpha 1.02 | Stream Power (b/ft s) 0.20 6.12 0.09
Frctn Loss (f) 0.96 | Cum Volume (acre-ft) 10.41 1465.57 16.42
C &E Loss (ft) 0.15 | Cum 5A (acres) 6.85 158.03 8.2
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than
1.4. This may indicate the need for additional cross sections.
Warning:  The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate
the need for additional cross sections.

rmtar to move to next upstream river station location

Besides the summary window, errors, warnings, and notes will automatically appear on the
detailed output tables. When a specific cross section or hydraulic structure is being
displayed, any errors, warnings, or notes that were set at that location, for the displayed
profile, will show up in the Errors, Warnings, and Notes message box at the bottom of the

table.
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Errors, Warning, and Notes

* Errors
* problems prevent program from running
* Warnings
* may or may not require action from the user
* user should review to ensure model data is ok
* Notes
* provide information about how the program is performing computations

WARNINGS: Warning messages provide information to the user that may or may not
require action on the user's part. In general, whenever a warning is set at a location, the
user should review the hydraulic results at that location to ensure that the results are
reasonable. If the hydraulic results are found to be reasonable, then the message can be
ignored. However, in many instances, a warning level message may require the user to take
some action that will cause the message to disappear on future runs. Many of the warning
messages are caused by either inadequate or bad data. Some common problems that
cause warning messages to occur are the following:

Cross sections spaced to far apart. This can cause several warning messages to be set.
Cross sections starting and ending stations not high enough. If a computed water surface
is higher than either end point of the cross section, a warning message will appear.

Bad Starting Water Surface Elevation. If the user specifies a boundary condition that is not
possible for the specified flow regime, the program will take action an set an appropriate
warning message.

Bad Cross Section Data. This can cause several problems, but most often the program will
not be able to balance the energy equation and will default to critical depth.
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Steady Flow Analysis Errors

HEC-RAS Finished Computations. - X

° St d F | W Write Geometry Information
ea o Layer: COMPLETE
Steady Flow Simulation

Computations Crash == .
. . Profile:
¢ Readlng In data Smuation: Reading Input N
* During cComputations s ous sedsmeson

imulation started at: 03May2022 05:35:05 PM

Geometry...
ted Writng Geometry

Writing Event Conditions ...
(Completed Writing Event Condition Data

Steady Flow Simulation HEC-RAS 6.2 March 2022
[The GUI sent the station/elevation points out of order.
atriver station 49.70445 in reach us

63178 63140

Computations Summary

Computation Task
(Completing Geometry
iCompleting Event Conditions
Steady Flow Computations
(Complete Process

A A

Close 3

In general there are two places where the steady flow program can crash, reading in data
and during computations.

If there is an error reading in the data, then it will report the reach and river station where
an error occurred. Look for errors at this section.
An example of this is shown above.

During computations, the steady flow engine writes the river, reach and river station that it

is working on . Therefore if the steady flow engine crashes on computations, the first place
to look for bad or inconsistent data is at that location.
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Steady Flow Errors — Bridge Clipping

T 5ridge Culvert Data - Blackstone River Network - o X TF Bridge Culvert Data - Blackstone River Network - o X
River: +o| River: [Badkstone River - + |
Reah: 05 =] Rwersta: [B.r0ws wac <] 4] 1 Resch: [(5x] Rver sta: [marows mac <] 8 8
e P Y P P—
Boundng XS's: _49.71732 | 49.68845 |Distance between: 152.4 (ft) Bounding XS's: _49.71732 | _49.68845 | Distance between: 152.4 (ft)
2 RS~49.70445 WA_O6aUpstream (Brdge) Rt | RS=4570445 WA_068Upstream (Brdge)
Brdge | & Bidge | §
Hodelng| ¥ Modelog| ¥ 400
.
i -
ol 480 A 420
“o T
.
-
500 1000 1500 2000 2500 3000 3500 450 500 550 600 650 700 |
T —
e s
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Log Output
* Log Output is a text file created by computation process
* Requires a global and/or node specific levels from 1-10

* Accessed from the Steady Flow Analysis Options menu
* Can be used to see what happened with the computations

10

Setting Log File Output Level. This option allows the user to set the level of the Log file.
The Log file is a file that is created by the computational program. This file contains
information tracing the program process. Log levels can range between 0 and 10, with O
resulting in no Log output and 10 resulting in the maximum Log output. In general, the Log
file output level should not be set unless the user gets an error during the computations
that cannot be traced to input errors. If an error occurs in the computations, set the log file
level to an appropriate value. Re-run the computations and then review the log output, try
to determine why the program got an error.

When the user selects Set Log File Output Level, a window will appear as shown in Figure 5.
The user can set a "Global Log Level", which will be used for all cross sections and every
profile. The user can also set log levels at specific locations for specific profiles. In general,
it is better to only set the log level at the locations where problems are occurring in the
computations. To set the specific location log level, first select the desired reach and river
station. Next select the log level and the profile number (the log level can be turned on for
all profiles). Once you have everything set, press the Set button and the log level will show
up in the window below. Log levels can be set at several locations individually. Once all of
the Log Levels are set, press the OK button to close the window.

View Log File. This option allows the user to view the contents of the log file.

Troubleshooting
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Reviewing and Debugging a Model

* View Graphics
* Cross Section
* Profile Plots
* XYZ Perspective Plots

* Tables
* Errors Warning Notes
* Summary Tables for Input

Troubleshooting
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Reviewing and Debugging — Cross Section Plot

Cross Section [==E3)
Ele Optons Hep
River: |Criical Cr. - »ll@] [FoTo0 ez + | Reload Data
Reach: [Upper each =] FiverSta: [11 ~l[® 1

Critical Crask - Example 1 Plan: Modifisd Geometry Canditions  10/26/2004 =
Cross Secton 11
1 .o

1 1
1830

ezs / Is this really there?

Elevation ()
\

0 200 400 600 800 1000 1200 1400

Station (1)

In general, the graphical output should be used as much as possible to get a quick view of
the results. The user should look at all of the cross sections with the cross section plotting
capability. The cross section plots will assist the user in finding data mistakes, as well as
possible modeling mistakes (mistakes in ineffective flow areas, levees, n values, etc...).

Troubleshooting
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HEC,

Reviewing and Debugging — Cross Section Plot

== Cross Section

File Type Options Help
River: [Beaver Cresk LA +un Reload Data
Reach: [Kentwood ~]| River Sta.: [5.33 ~1[¥ 1

downstrean of bidge embankment B

T Ectooyr
WS 100yr

Crit 100 yr

Ground
Ineft

.
Bank Sta

Elevation (ft)

0 500 1000 1500 2000

Station (ft)
|
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_HEC.

Reviewing and Debugging — Profile Plot

s Profile Plot

Ei Help
Reaches .. | $|#] Profiles .. []®.] I™ Plot Inital Conditons _Reload Data

The profile plotting capability is also a way to get a quick overview of the entire study area.
The user should look for sudden changes to the energy grade line and the water surface. In
general, these two variables should transition smoothly along the channel. If the user finds

rapid changes in the energy or the water surface, the results at those locations should be
reviewed closely to ensure that they are correct.

Troubleshooting
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HEC,

Swre”
Reviewi d Debuggi Bridge Edit
TE Bridge Culvert Data - Beaver Cr. + Bridge - P/W - o X
. . . File View Options Help
* Highlighting: oo CEEEN—] oo e
Reach: [Kentwood | river sta.: [5.4 ~| 41
° _ i Description  [Bridge # 1 d
Red Welr BoundingXS's: _ 541 | 5.39 |Distance between: 100 (ft)
H ROS3Sh) RS=5.4 Upstream (Bridge) =
* Green - Lid = =
Ground
* Blue - Ground ] -
Bank Sta
215
210
205
HTab
Curves
Bridge ) 500 1000 1500 2000
Desi Station (ft) J
(= I |
Eelect the river for Bridge/Culvert Editing
15
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Reviewing and Debugging - Tables

Edit Manning's n or k Values
L = ij g [v EditInterpolated XS's  [Channel n Values have
alight green

Reach: IK:nlwnnd 3 [AII Regions 3 background

Selected Area Edit Options

Add Constant ... | Multiply Factor ... | SetValues... | Replace... | ReducetoLChR... |

River Station Frcin (nK) | n#1 | n#2 | n£3 | n #4 n #5 n£6

1]5.99 n 0.1 0.14 0.04 0.14

2|5.875% n 0.1 0.12 0.04 0.14

3|5.76 n 0.1 0.04 0.14

|_4|5.685* n 0.08 0.1 0.04 0.1

5|5.61 n 0.08 0.1 0.04 0.0

6|5.525% n 0.07 0.09 0.1 0.04 0.06

7|5.44 n 0.06 0.1 0.04 0.06

8[5.41 n 0.15 0.25 0.04 0.15

9|5.4 Bridge

10]5.39 n 0.15 0.2 0.04 0.2 0.15 0.2
11|5.29 n 0.04 0.06 0.04 0.06

12|5.21* n 0.07 0.08 0.04 0.08 0.06

13|5.13 n 0.1 0.04 0.1 0.06

14| 5.065% n 0.1 0.04 0.1 0.08

155.0 n 0.1 0.04 0.1

oK Cancel Help

Summary input tables are available from the geometry schematic. There are tables for
Manning’s n, reach lengths, expansion and contraction coefficients, ice cover, node names,
and comparison of GIS cut line length and cross section width.
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Mapping

[ RAS Mapper - o
File Project Tools Help

Selected Layer: Terrain ho@AX N e EMG MO || 2 r -
&[] Features.

) [7] Geometries
[] Event Conditions
& ] Resuls
5[] Steady Flow
] Event Conditions
@[] Geometry
Depth (Biggest) [ |
[ Velocity (Biggest)
[ WSE (8ig)
[ Inundation Boundary (Biggest Value_0) &
& [IMapLayers
& ¥ Temains
[ Tenain [hillshade]

Messages | Views | Profile Lines | Active Features | Layer Values|

(6433004.83, 203295457 1 pixel = 47.92 1)

Selected: ‘Terrain'

Use RAS Mapper to plot the inundation.
Look for isolated areas of water.

Troubleshooting
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I\/Iapping_

Use RAS Mapper to plot the inundation.
Verify Cross Sections include the entire floodplain.

Troubleshooting
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Mapping

Use RAS Mapper to plot the inundation.
Make sure the Edge Lines go out to edge of the floodplain.
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Occurrence of Critical Depth

* Bad cross section data
* Cross sections spaced too far apart
* Wrong flow regime

* Program could not balance energy equation above or below the top
of a levee or ineffective area

20

During the water surface profile calculations, the program may default to critical depth at a
cross section in order to continue the calculations. Critical depth can occur for the
following reasons:

1. Bad cross section data: If the energy equation can not balance because of bad cross
section data, the program defaults to critical depth.

2. Cross sections spaced to far apart: If the cross sections are spaced to far apart, the
program may not be able to calculate enough energy losses to obtain a subcritical water
surface at the upstream section.

3. Wrong flow regime: When calculating a subcritical profile, and the program comes to a
reach that is truly supercritical, the program will default to critical depth. Likewise, when
calculating a supercritical profile, if the reach is truly subcritical, the program will default to
critical depth.

4. Program can not balance the energy equation above or below the top of a levee or
ineffective flow area: On occasion, when the program is balancing a water surface that is
very close to the top of a levee, or an ineffective flow area, the program may go back and
forth (above and below the levee) without being able to balance the energy equation.
When this occurs, the program will default to critical depth.

Troubleshooting
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