HEC RAs Tutorial

HEC RAS tutorial

Example 1:- Critical Creek

Start a new project and write the title and select the folder

From the main HEC RAS Window, select File and then Click New project
Is a steep river comprised of one reach entitled “Upper Reach?”
Geometrical 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 Geometrical Data from the edit Menu on the HEC RAS
window.

Riwer
Fieach

Click Enter/edit Geometric data X{ | button and draw the river rich by clicking == button.

The river system is drawn on a reach by reach basis, by pressing river reach button and then
drawing in a reach from upstream to downstream (in the positive flow direction).

Each reach is identified with a River Name and a Reach Name.

Enter the river name as Critical Cr and Reach name as Upper reach
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Description :

Cross sections are ordered within a reach from the highest river station to the lowest river station

downstream.

Click cross section
data as shown in the following figure.

Crozs
Section

button from geometrical editor window to enter the cross sectional
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Click option and add a new cross section to add a new river station.

And then enter the cross sectional data one by one given in excel. (Directly copy it from excel to
it) and the reach lengths are given in the following figure for each stations.
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Edit Downstream Reach Lengths

% Ba B v EditInterpolated X5's
Reach: |Upper Reach -]
Selected Area E dit Options
Add Constant.. | Multiply Factor... | SetValues.. |  Replace.. |
River Station LOB | Channel | ROB
1112 500 500 500
2| 11 500 500 430
3110 500 510 500
49 500 B00 460
5|8 480 500 530
Bl 7 430 520 500
7B 550 530 450
8|5 500 570 600
9|4 480 520 500
10]3 520 510 450
1112 500 510 430
12{1 0 0 0
0K Cancel Help

Figure 1-2: Reach Lengths For Critical Creek

The remaining data consists of Manning’s n values of 0.10, 0.04 and 0.10 in the LOB, Main
channel and ROB respectively.

Change flow Analysis and modify the geometry based on the errors encountered.
Flow Data

Once the geometric data are entered, the modeler can then enter either steady flow or unsteady
flow data.

Click Edit and the steady flow data to enter the flow data. Or click g button on the HEC RAS
window.
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File Options Help
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Put 1 in Enter/Edit Number of profile
Input a steady flow data for 100 yr for cross sections 12 and 8 as 9000 and 9500 cfs.
Steady Flow Data - 100 Year Profile

File Options Help
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[E dit Steady fow data for the profiles (cfs)

Next enter the reach boundary conditions for subcritical flow analysis with a downstream normal
depth boundary condition of s=0.01ft/ft.
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Steady flow analysis

To perform the steady flow analysis, run by selecting the Steady Flow Analysis. Critical Depth
Output Option should be selected before performing the analysis to have critical depth calculated
at all locations. Next the flow regime is selected as “subcritical”. Finally compute the analysis.

B Steady Flow Analysis

File Options Help
Plan : |Existing Conditions Short D |Exist Cond
Geometry File : |Base Geometry Data |
Steady Flow File : I‘IUU Year Profile LI
R E=dis Plan Description :
* Subcritical g
" Supercritical
" Mixed
COMPUTE
Enter to compute water surface profiles

Figure 1-4; Steady Flow Analysis Window

Outputs of Subcritical flow

1. Water surface profiles
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Figure 1-5 Profile Plot far Critical Creek

Select the variables to be selected from options menu.
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Figuwre 1-&: Crozs Section Table For River Sfafion 12

Check the errors made in the analysis
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= Errors Warnings and Notes for Plan : Exist Cond EHE]@

River: |Elﬁical Er. lj Profile: I'IEIEI Wr _ﬂ

Reach: |L|pper Reach j Plar: IE:-:isling Conditions LI
Locatior:  River: Critical Cr. Reach: Upper Reach  RS: 12 Profile: 100 pr A
Wwaming. The velocity head has changed by more than 0.5 ft (0.15 m). 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.

Location: River: Critical Cr. Reach: Upper Reach  RS: 11 Profile: 100 pr

Warning: The energy equation could naot be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calculations.

Warmning:, Divided flow computed for this cross-section,

Wwaming. The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Wwiarning, 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. ﬂ

Clipboard | Print... |  File... i Close |

Fiqure 1-7: Summary of Warnings and Notes for Crifical Creek

» Modify the geometry by interpolating
» Modify the flow analysis from supercritical to mixed flow
> Run the analysis and review it.
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