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E-DESIGN HUB

In case you need technical 

support, contact us!

Click here to start your 

MacRa Design experience

Welcome to the E-Design Hub!
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MACRA DESIGN

Click here to start your MacRa Design experience

First things first, we would like to tell you a bit about the unique features of our software
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MACRA DESIGN – MAIN PAGE

User Name

Now we can truly start!
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MACRA DESIGN – MAIN PAGE

User Name

If you want to change the language, we 

have more than 10 to choose from

If you need help, here you can download the 

User Guide and the Reference Manual
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MACRA DESIGN – MAIN PAGE

User Name

Open a project from cloud saving or 

from your personal device…

… or resume working 

on a project that you 

have already started

Otherwise, you can create 

a new project from scratch!
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CREATION OF 

A NEW PROJECT
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1.1 CREATION OF A NEW PROJECT – PROJECT INFO

Let's start a new project, and first, let's enter the project information.

Project Info and notes Designer company info
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1.1 CREATION OF A NEW PROJECT – PROJECT INFO

Locate the project on the map by 

navigating and clicking on it

Coordinates automatically 

retrieved from the map

When you’re done, click “Next” to 

proceed to the next tab
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1.2 CREATION OF A NEW PROJECT – PROJECT TYPE

Here you can choose between two main project types

Click “Next” to proceed to the 

Template selection
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CHANNEL AND 

BANK PROTECTION
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2.1 CHANNEL AND BANK PROTECTION – TEMPLATE

Select one of the pre-set 

templates based on the 

project’s characteristics

Click “Next” to 

proceed to the design

Select the unit system 

(Metric or Imperial)
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2.2 CHANNEL AND BANK PROTECTION – DESIGN CONDITION

In the “Design Condition” tab you have the possibility to 

modify the project input data and run the calculation 

Here you will find three menus 

to enter your data. 

Clicking on “Hydraulic Data” 

the relevant menu will expand
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2.2.1 CHANNEL AND BANK PROTECTION – HYDRAULIC DATA

Discharge: you can both insert a design value for 

the discharge or select the “automated discharge” 

option to calculate the maximum drainable 

discharge in the channel

Set the minimum freeboard in the channel

Set the average Longitudinal Slope of the 

considered stretch of the channel

Soil admissible velocity relative to natural soil 

under the lining – literature values available by 

clicking on the button next to the relevant box

Select if the considered river stretch is “straight” or 

“curved” and set the relative parameters (radius 

and bending side)NOTE: every change in the data will 

automatically be saved by the software
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2.2.2 CHANNEL AND BANK PROTECTION – GEOMETRY

Clicking on “Geometry” the 

relevant menu will expand



User Name

17

2.2.2 CHANNEL AND BANK PROTECTION – GEOMETRY

Each sector can be 

edited by selecting it in 

the drop-down menu

You can define the geometry of your section by 

dividing it into sectors, ranging from a minimum of 

three to a maximum of seven.

1

2

3

4

5

6

7

NOTE: The main channel is always defined by sectors 3-4-5
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2.2.2 CHANNEL AND BANK PROTECTION – GEOMETRY

Once you have selected the sector you 

want to modify, you can define the 

inclination by choosing from the predefined 

options or using the 'by angle' option.

3
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2.2.2 CHANNEL AND BANK PROTECTION – GEOMETRY

Changing the “Inclination” and the “Height” or “Width” of a 

sector the graphic representation will change accordingly

NOTE: once you have selected the inclination, you can proceed modifying only the 

“Height” or “Width” of a sector, the other data will be calculated automatically

3
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2.2.2 CHANNEL AND BANK PROTECTION – GEOMETRY

The zoom of the graphic representation can 

be adjusted using the relative buttons:

Zoom in

Zoom out

Adjust zoom to the channel dimension 
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Clicking on “Materials” the 

relevant menu will expand
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Select the type of material (Protection systems, Natural soils or Soil 

bioengineering & natural vegetation)

Choose the sector to be modified

The allowed shear stress and roughness considered in the sector are showed

Select a material between the list: each material has default values for allowed 

shear stress and roughness
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Click on “Apply” to save 

the selected material for 

the relevant sector

NOTE: In “Protection systems” the value of “Allowed 

shear stress” cannot be directly modified. This value 

varies, depending on the material selected, according to:

• User input

• Database values 

• Literature formulations

• Research test results

On the other hand, the “Roughness” value can be 

modified.

To learn more about each 

material allowed shear stress 

you can click on the “info” button!
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

NOTE: In “Natural soils” and “Soil bioengineering & natural vegetation” you have the possibility to 

directly change the default values of “Allowed shear stress” taken from literature
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Selecting a different material for the chosen 

sector and clicking on “Apply” the material will 

be automatically shown in the cross-section

The materials tab can be moved 

anywhere on the screen
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Clicking on a sector the relevant 

information will be showed
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Enabling the “Subsector” option 

you can define up to three 

different materials for each sector
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2.2.3 CHANNEL AND BANK PROTECTION – MATERIALS

Click on “Confirm” and the selected 

materials for each subsector will be 

automatically shown in the cross-section

One tip: if you define the length of the 

right subsector and then the left one, 

the length of the central subsector 

will update automatically!

Choose the sector that you would like to edit

Select the number of subsectors that you would like to create

Define the length of each subsector

Click on the button to choose for each subsector the material to be 

used and its characteristics
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2.3 CHANNEL AND BANK PROTECTION – CALCULATION

When you are done with the 

definition of all the inputs, click on 

RUN to start the calculation!

NOTE: After each run, the project will be automatically saved on the 

cloud. To prevent unintended modifications to a project, we recommended 

to use the 'save as' option before running a new calculation.
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

After running the calculation, a 

pop-up may appear!

If one of the sectors has an 

inclination greater than 2:3 (H:V), 

the geotechnical stability cannot 

be checked in MacRA Design.

For further information, please 

refer to the scientific manual or 

contact support.
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

The water depth and 

freeboard will be 

displayed in the section.

After the calculation, general 

results are displayed in the 

upper part of the screen

Three new tabs will appear 

beneath the cross-section 

representation. Clicking on these 

tabs, you can view the results

You can export the results 

in PDF or JPG format.
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

If any of the selected 

materials cannot withstand 

the calculated shear stress:

• A warning will appear in 

the top right corner.

• The corresponding sector 

or subsector will turn red

• The relevant tab will be 

colored in red
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

In the 'Discharge Curve' tab, 

you have the option to 

interact with the curve, 

allowing you to determine 

the maximum discharge 

drainable by the cross-

section and observe how the 

water depth changes with 

different discharges.
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

The 'Materials' tab displays a 

table with all material details, 

including calculated and 

allowed shear stress and 

velocity under the lining, 

along with corresponding 

checks.

If one of the checks is not satisfied, the 

relevant row will be highlighted in red
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2.4 CHANNEL AND BANK PROTECTION – OUTPUT RESULTS

The 'General Results' tab 

displays all hydraulic results 

for the entire cross-section, 

divided into the main channel, 

left overbank, and right 

overbank.
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GRADE CONTROL 

STRUCTURES



User Name
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3 GRADE CONTROL STRUCTURES

Here you can choose between two main project types

Click “Next” to proceed to the 

Template selection
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3.1 GRADE CONTROL STRUCTURES - TEMPLATE

Choose a pre-set 

template based on the 

project's characteristics.

Click “Next” to 

proceed to the design

Select the unit 

system (Metric 

or Imperial)

Choose the type of structure
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GRADE CONTROL 

STRUCTURES

WEIRS WITH VERTICAL DROP
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3.2.1 WEIRS WITH VERTICAL DROP – DESIGN CONDITION

In the “Design Condition” tab you have the possibility to 

modify the project input data and run the calculation 

Here you will find six menus to 

enter your data 

Clicking on one of them will 

expand the relevant menu

You can adjust the zoom of the front view using the relevant buttons, move the 

front view on the screen by dragging it, and show/hide it using the 'eye' button.
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3.2.1.1 WEIRS WITH VERTICAL DROP – HYDRAULIC DATA

Enter the design discharge value

Define the average longitudinal slope for the 

selected channel stretch

Specify the roughness coefficient for the channel

NOTE: every change in the data will 

automatically be saved by the software
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3.2.1.2 WEIRS WITH VERTICAL DROP – CHANNEL GEOMETRY

Modifying the data in ‘Channel 

geometry' will automatically 

update the front view.
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3.2.1.3 WEIRS WITH VERTICAL DROP – WEIR GEOMETRY

Modifying the ‘Weir geometry' 

data will automatically update the 

cross-section and front view.

In “Weir geometry” the relevant data can be modified layer by layer. 

To add/delete a layer use the relevant buttons.

Set the foundation depth from the dropdown menu
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3.2.1.4 WEIRS WITH VERTICAL DROP – WINGS GEOMETRY

Modifying the ‘Wings geometry' 

data will automatically update the 

cross-section and front view.

In “Wings geometry” the relevant data can be modified layer by layer 

The 'offset' adjusts the position of the wings in relation to the center of 

the channel

Adjusting the 'height' will result in a corresponding change in the 

gabion width
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3.2.1.5 WEIRS WITH VERTICAL DROP – STILLING BASIN

Counterweir:

Specify the elevation of the counterweir, 

the length of the pool, and the width of 

the counterweir (which corresponds to 

the width of the pool).

User Name



46

3.2.1.5 WEIRS WITH VERTICAL DROP – STILLING BASIN

NOTE: lined stilling basin can not be design 

without the presence of a counterweir.

User Name

Stilling basin:

• Elevation: Input a value lower than zero (but not lower than the foundation depth) to design an excavated 

stilling basin

• Thickness: Define the thickness of the revetment, which may not necessarily be equal to the material 

thickness (e.g., a double layer of the same material).

• Choose material: Select a material from the database (refer to Section 2.2.2).
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3.2.1.6 WEIRS WITH VERTICAL DROP – SOIL DATA

In the “Soil data” menu you can 

define the characteristics of:

Natural foundation soil

Gabion and rock filling

User Name
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3.2.2 WEIRS WITH VERTICAL DROP – CALCULATION

When you are done with the 

definition of all the inputs, click on 

RUN to start the calculation!

NOTE: After each run, the project will be automatically saved on the 

cloud. To prevent unintended modifications to a project, we recommended 

to use the 'save as' option before running a new calculation.
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

Depending on the design (presence or not of counterweir and lined stilling basin) the software returns different results: maximum expected 

scour depth or shear stress acting on the lining material and relative checks

1. Simple drop without stilling basin 2. Unlined basin with counterweir

3. Lined stilling basin with counterweir 4. Lined and excavated stilling basin
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

After the calculation, 

the possibility to 

export the results (in 

PDF or JPG) is 

enabled. 

The water profile, along with the 

calculated water depths, will be 

displayed in both the section and 

front view.
Three new tabs will appear 

beneath the cross-section 

representation. Clicking on these 

tabs, you can view the results
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

If any of the selected materials 

cannot withstand the calculated 

shear stress:

• A warning will appear in the 

top right corner.

• The corresponding section 

of the structure will turn red

• The relevant tab will be 

colored in red
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

In the 'Hydraulic Results' 

tab, you can review both 

the Input Data and the 

Hydraulic Results.
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

d0 dg

zv
d1

d3

d2

NOTE: d1 and d2 also represent the conjugated depths of the 

hypothetical hydraulic jump to be confined in the basin. The graphical 

representation is theoretical and is provided for easy visualization of 

the relative depths. In practice, due to the turbulent nature of the 

hydraulic jump, distinguishing the depth d1 could be challenging.
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

The 'Basin Design' tab reports the 

following:

• Expected scour depth and location if 

the basin is not protected

• Lining material details

• Acting shear stress and relevant 

check if the basin is protected with a 

specific solution

NOTE: If one of the checks is not satisfied, 

the relevant row will be highlighted in red
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3.2.3 WEIRS WITH VERTICAL DROP – OUTPUT RESULTS

The 'Static Result' tab 

displays all data relevant to 

the static checks. 

The top-left table reports the 

main checks that need to be 

satisfied.

NOTE: If one of the four checks is not satisfied, 

the relevant row will be highlighted in red
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GRADE CONTROL 

STRUCTURES

STEPPED WEIRS 

(DROP STRUCTURES)
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3.3.1 STEPPED WEIRS – DESIGN CONDITION

NOTE: For 'Stepped weirs,' the general input 

data are similar to those of vertical drops. 

Please refer to Par 3.2.1 for more details.

Here you will find five menus 

to enter your data 

Clicking on one of them will 

expand the relevant menu



User Name

58

3.3.1.1 STEPPED WEIRS – HYDRAULIC DATA

Dissipation: This represents the percentage 

reduction of the total head upstream, a factor to 

consider for the dissipation rate on each drop. 

You have the possibility to input a design value 

for the dissipation or select the 'automated 

dissipation' option to let the software estimate 

the value. For more details, please refer to 

Section 2.4 of the reference manual

NOTE: every change in the data will 

automatically be saved by the software
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3.3.1.2 STEPPED WEIRS – WEIR GEOMETRY

In 'Weir geometry,' you can define the 

geometric characteristics of the weir by 

adding/removing steps and modifying their 

height and the inclination of the structure.

You can select the 'step ratio' value (H:V) from 

a list of default values, or you have the option 

to type in a specific value.

The 'gabion width' will be automatically 

adjusted by the software to ensure a one meter

overlap between each layer.
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3.3.2 STEPPED WEIRS – CALCULATION

NOTE: After each run, the project will be automatically saved on the 

cloud. To prevent unintended modifications to a project, we recommended 

to use the 'save as' option before running a new calculation.

When you are done with the 

definition of all the inputs, click on 

RUN to start the calculation!



User Name

61

3.3.3 STEPPED WEIRS – OUTPUT RESULTS

After the calculation, the 

possibility to export the results (in 

PDF or JPG) is enabled. 

The water profile, along with the 

calculated water depths, will be 

displayed in both the section and 

front view.

Two new tabs will appear 

beneath the cross-section 

representation. Clicking on these 

tabs, you can view the results
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3.3.3 STEPPED WEIRS – OUTPUT RESULTS

If any of the checks (hydraulic 

or static) are not satisfied:

• A warning will appear in the 

top right corner.

• The corresponding section of 

the structure will turn red

• The relevant tab will be 

colored in red
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3.3.3 STEPPED WEIRS – OUTPUT RESULTS

In the 'Hydraulic Results' 

tab, you can review both 

the Input Data and the 

Hydraulic Results.
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3.3.3 STEPPED WEIRS – OUTPUT RESULTS

NOTE: d1 and d2 also represent the conjugated depths of the 

hypothetical hydraulic jump to be confined in the basin. The graphical 

representation is theoretical and is provided for easy visualization of 

the relative depths. In practice, due to the turbulent nature of the 

hydraulic jump, distinguishing the depth d1 could be challenging.
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3.3.3 STEPPED WEIRS – OUTPUT RESULTS

The 'Basin Design' tab includes:

• Required geometry of the 

basin

• Lining material details

• Acting shear stress and 

relevant checks
NOTE: If one of the checks is not satisfied, 

the relevant row will be highlighted in red
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GRADE CONTROL 

STRUCTURES

SLOPED WEIRS

(CHUTES & SPILLAWAYS)
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3.4.1 SLOPED WEIRS – DESIGN CONDITION

NOTE: For ‘Sloped weirs,' the general input 

data are similar to those of vertical drops. 

Please refer to Par 3.2.1 for more details.

Here you will find six menus to 

enter your data 

Clicking on one of them will 

expand the relevant menu
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3.4.2 SLOPED WEIRS – CALCULATION

NOTE: After each run, the project will be automatically saved on the 

cloud. To prevent unintended modifications to a project, we recommended 

to use the 'save as' option before running a new calculation.

When you are done with the 

definition of all the inputs, click on 

RUN to start the calculation!
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3.4.3 SLOPED WEIRS – OUTPUT RESULTS

After the calculation, the 

possibility to export the results (in 

PDF or JPG) is enabled. 

The water profile, along with the 

calculated water depths, will be 

displayed in both the section and 

front view.

Three new tabs will appear 

beneath the cross-section 

representation. Clicking on these 

tabs, you can view the results
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3.4.3 SLOPED WEIRS – OUTPUT RESULTS

If any of the checks (hydraulic or 

static) are not satisfied:

• A warning will appear in the 

top right corner.

• The relevant tab will be 

colored in red
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3.4.3 SLOPED WEIRS – OUTPUT RESULTS

In the 'Hydraulic Results' 

tab, you can review both 

the Input Data and the 

Hydraulic Results.
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3.4.3 SLOPED WEIRS – OUTPUT RESULTS

NOTE: If one of the checks is not satisfied, 

the relevant row will be highlighted in red

The 'Basin Design' tab includes:

• Required geometry of the 

basin

• Lining material details

• Acting shear stress and 

relevant checks
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3.4.3 SLOPED WEIRS – OUTPUT RESULTS

In the 'Stress' tab, you can 

visualize how the shear 

stress develops on the chute 

and determine the distance 

between the applied and 

allowable shear stress. 

Interact with the curve to see 

the actual shear stress for 

each calculation point.
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