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Drainage and Utilities – Cells 
This document is suitable for the 2019 Release 1 (10.07.00.56) or later versions of: 

OpenSite Designer CONNECT Edition 
OpenRoads Designer CONNECT Edition 
OpenRail Designer CONNECT Edition  
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Overview 

This document discusses the items and settings necessary to create cells to be used in Feature Definitions specifically for the 
Drainage and Utilities tools.  

Drainage and Utility Feature Definitions contain the common attributes 
that are in all feature definitions, and they also include additional 
attributes as required to meet their structure type needs. 

Prerequisites 
• Understand feature definitions and how they are used in the 

software 

• Review the Drainage and Utilities Feature Definitions – Overview 
document 

• Be knowledgeable in drainage and utility modeling and hydraulics 
or working with a knowledgeable colleague  

• Have workstation level permissions to edit or copy and edit files … often this requires Administrator level permissions 

Terminology Notes: 
• Drainage and Utilities is a software “branding” term.   

• Drainage refers to Storm and Sanitary systems. 

• Utilities refers to all other utility types, eg. water, gas, electrical, etc. 

• The software performs hydraulic analysis and design calculations on drainage systems only. 

 

Note:  This document does not address how to create and setup a complete WorkSpace and WorkSet(s). 
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Files 
The screen captures in this document are taken using the following files: 

• C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\Organization-Civil\_Civil Default Standards - Metric\ 
Cell\Subsurface Feature Definitions - Metric.cel 

• C:\ProgramData\Bentley\OpenRoads Designer CE\Configuration\Organization-Civil\_Civil Default Standards - Imperial\ 
Cell\Subsurface Feature Definitions - Imperial.cel 

 

Your file path may vary depending on the Bentley Civil product installed. 

• C:\ProgramData\Bentley\OpenRail Designer CE\... 

• C:\ProgramData\Bentley\OpenSite Designer CE\... 

 

If you plan to follow along with the steps in this document, it’s recommended that you make a copy of your file before editing. You 
can work in either the Metric or Imperial file. 

 

 

Note:  Screen captures may show either Imperial or Metric units. Be sure to enter the units that are appropriate for your 
WorkSpace. 
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Requirements for Cells in Drainage and Utilities 

MicroStation cells are used by Drainage and Utilities to define how a node looks in plan, profile, and 3D. Most node Feature 
Definitions will use three cells: 

• A 2D cell is used for the plan (and optionally the profile) view presentation  

• A 3D cell is used for the top of the 3D model of the node  

• A second 3D cell is used for the bottom of the 3D model of the node 

Note that endwalls will not have a top 3D cell - they use only one (bottom) 3D cell.  

 
Because multiple cells are used, Drainage and Utilities needs to know several things about them, as follows: 

• How to align and rotate them 

• What insertion point to use 

• Where cover and invert elevations are applied 

• Where conduits can connect 

 
This is all done by the inclusion of points and lines with particular symbology – which must be adhered to – as follows: 

Function Symbology used Defines 

Alignment point Construction class, line style 3, point Aligns the cells horizontally 

Alignment line Construction class, line style 3, line Rotates the cells 

Location point Construction class, line style 4, point The location of the plan cell 

Elevation point (top) Construction class, line style 5, point The position for the top elevation (e.g. a cover) 

Elevation point (bottom) Construction class, line style 5, point The position for the bottom elevation (e.g. an invert) 

Connection region Construction class, line style 6, shape or cone The position(s) where conduits can connect 

The existence of and the correct symbology for these elements is critical.  It is also critical that you don’t have duplicates in a cell. 
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Example – Cells for a Fire Hydrant 

You can work through this example yourself, if you like. 

 

1. Open the Models dialog  

 

 

 

2. Find the model in the list named “Plan- Fire Hydrant” and double click it to 
open it.  

This opens the cell for reviewing and editing. This is the cell which we 
will use to represent a fire hydrant in a plan view.  

 

 

 

 

 

 

3. Select one of the blue elements. Review its Element Properties.  

These are the parts of the cell used for presentation. 
Element Properties shows that the Class is ‘Primary’  
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4. Select the red point in the center of the circle.  

 

Note that this is a construction class element, in line style 3.  

If you select the red line, you will see that it has the same 
construction class, line style 3, symbology.  

This point and line define the alignment and rotation of the cell. 
When the node is placed, these elements in the cells will all be 
aligned. 

If you cannot see the point, then make sure that Line Weights is toggled on in View Attributes  

 

 

 

 

 

 

 

 

5. Select the yellow point in the center of the circle.  

 

Note that this is a construction class element, in line style 4.  

This defines the location point – i.e. the position defined by the 
coordinates used when the node is placed. 

If this element does not exist, then the cell origin will be used when 
a node is placed. 
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6. In the Models dialog, double-click on model named ‘Top - Fire 
Hydrant’ to open it.  

This is the cell which we will use to represent the top of a fire 
hydrant in a 3D model. 

Most nodes use two 3D cells for making the 3D models. The top cell 
is used to represent the portion of the node which exists at (or 
sometimes above) the ground surface.  

There are required construction class elements in the top cell:  

• The line style 3 line and point are used for same purposes as in the 2D cell, which is to align the different cells.  

• There is a magenta colored construction class point, in line style 5, which marks the location where the top 
elevation is measured.  

 

7. In the Models dialog, double click on model named ‘Bottom - Fire 
Hydrant’ to open it.  

This is the cell which we will use to represent the bottom of a fire 
hydrant in a 3D model. 

Most nodes use two 3D cells for making the 3D models. The bottom 
cell is used to represent the portion of the node which exists below 
the ground surface.  

There are required construction class elements in this cell: 

• The line style 3 line and point are used for same purposes as in the other cells, which is to align the different cells.  

• There is a magenta colored construction class point, in line style 5, which marks the location where the invert 
elevation is measured. This is the elevation at which a conduit will connect. 

• There is also an orange colored construction class shape, in line style 6. These shapes are used to mark where 
conduits are allowed to connect to the nodes. These connection regions are defined only in the bottom cell.  

If no shapes are included, then conduits will attach at the node location point. 
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The ‘construction sequence’ 

When you place a node, a sequence of events occur, as follows: 

1. The construction class, line style 4 location point of the 2D cell is positioned at the coordinate you specified (which could be XY, 
Station & Offset, etc.) 

2. This gives a plan position for the construction class, line style 3 point in the plan cell, which is used to locate the construction 
class, line style 3 point in the top 3D cell 

3. The rotation is applied in the direction of the construction class, line style 3 line in the plan cell. The corresponding construction 
class, line style 3 lines in the top and bottom 3D cells are rotated in the same direction.  

4. The specified elevation is used to locate the construction class, line style 5 point in the top 3D cell, vertically (i.e. in the Z plane) 

5. Unless the node is being inserted in a conduit, there will not be a conduit that can be used to define the elevation of the bottom 
3D cell, so this cell is positioned vertically below the top cell 

6. The Feature Definition specifies a default minimum height of the node. If the bottom cell is not very deep, then this can result in 
a gap between the top of the bottom cell, and the bottom of the top cell  

7. A slice is taken of the top of the bottom cell, and this is extruded upwards until it 
meets the bottom of the top cell (shown in green) – to ‘fill in the gap’ 

8. The default minimum height of the node can be set to zero. In this case, the 3D node 
is created using the two cells with no gap between them, so the height of the node 
equals the combined heights of the two cells. 

9. When a conduit is connected to a node, the invert elevation of the conduit is used to 
determine the elevation of the construction class, line style 5 point in the bottom 3D 
cell.  

10. The lowest elevation of all of the conduits that are connected to a node is used to 
determine the elevation of the construction class, line style 5 point in the bottom 3D 
cell – remembering that the node has either a specified minimum height, or the 
minimum height is the combined heights of the two cells. 
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Creating a new cell 

When you create a new cell, it’s critical that you get the construction class elements correct. There are two good ways to do this: 

1. Make a copy of a model that you know works 
2. Use a “seed” model 
 

If, for example, you need to create a new plan cell, then you can open the Models dialog, find an existing model for a cell that works, 
and copy it. You can delete the primary class elements, to leave you with just the construction class elements. 

Alternatively, you can create “seed” models in your cell file. You would have one for each type of model needed: 

• Plan 

• 3D top 

• 3D bottom 

• End wall 

Each one would only contain the correct construction class elements. 
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Cells – best practice 

The following notes should be considered as things to check, and best practices to follow, when creating cells. 

General notes 
The cells that you will use for Drainage and Utilities could be created using MicroStation tools, or they could be imported from an 
external source. Where they come from is not as important as ensuring that the construction class elements are present and correct, 
which is critical, and they have the required amount of detail, which is up to you.  

If you use data from an external source, it is a good idea to review it once it has been imported and see how complex it is. For 
instance, you may see that what should be a cylinder is actually represented as a series of faces. This has the potential to make the 
cell too complex for Drainage and Utilities to use, which would become apparent when a node is placed, and some part of it is 
missing. In this case, open the cell, and consider replacing the part that is missing with a native MicroStation element.  

Design file settings 
Design file settings should be set correctly 

• Resolution = 10000 per distance ‘unit’ (e.g. Meter or Foot) 

• Master and Sub-units (MU and SU) should be set to the correct measuring units for the geometry 

• Check that the settings have not been changed for an individual model 

Construction class graphics 
General 

1. Construction class graphics must be construction class, not primary class 
2. Alignment point location = 0,0,0 
3. Alignment line start position = 0,0,0 
4. Alignment point and alignment line are line style 3 
5. The endpoint of the alignment line should be at the same rotation for all cells 
6. The endpoint of the alignment line should be perpendicular to the edge of road for catch basins 
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7. There is one, and only one, of each construction class element in a cell (except 3D cells for end walls, which have two-line 
style 5 points, and connection regions) 

8. The color of the construction class elements does not matter – although a common convention is that the color number is 
the same as the line style number 

 

For 2D plan cells: 

1. The Alignment point and alignment line are correctly positioned relative to the top and bottom cells 
2. The Location point is located in the position at which the structure is placed (e.g. the gutter flow line) 
3. The Location point is line style 4 

 

For 3D top cells: 

1. The Alignment point and alignment line are located in the plane of the lowest surface of the cell 
2. The Alignment point and alignment line are line style 3 
3. The Alignment point and alignment line are correctly positioned relative to the bottom cell and plan cell 
4. The Elevation point is located at the elevation which corresponds to water inflow or ground line of the structure 
5. The Elevation point is line style 5 

 

For 3D bottom cells: 

1. The Alignment point and alignment line are located in the plane of the top surface of the cell 
2. The Alignment point and alignment line are line style 3 
3. The Alignment point and alignment line are correctly positioned relative to the top cell and plan cell 
4. The Elevation point is located at the flow line of the structure 
5. The Elevation point is line style 5 
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Connection Points and Connection Regions 
1. Connection regions are construction class elements 
2. Connection regions are on a separate level  
3. Connection regions are placed in the 3D bottom cells, and are line style 6 
4. Connection regions are either Cone or Shape elements 

3D cells – best practice 
Model names 

1. It’s best to adhere to a naming convention for all models 
2. Always include the same name in all of the models for a particular node – e.g. “Type 1 Catch Basin” 
3. Always include a key word, such as plan, bottom, and top, in the model name. This denotes the type of the cell 
4. Always use it as either a prefix or a suffix 
5. If you use it as a prefix, then sort the model names alphabetically, this groups into type 
6. If you use it as a suffix, then sort the model names alphabetically, this groups into node 
7. Model names should be reasonably descriptive without becoming overly wordy 
8. The model description is used to further clarify the nature of the model – for example the name of the document or drawing 

can be put in this field 
 

3D cells 

1. The bottom cells are designed to a minimum depth unless otherwise required. Minimum depth is usually that depth 
corresponding to the smallest expected pipe size to be connected 

2. The top cells are designed to a minimum depth.  Minimum depth is that portion of the structure, including grate, leveling 
courses and caps which are always required  

3. Appropriate materials are assigned, and are from a palette that everyone has access to 
4. The material used for the extrusion between the top and bottom cell is defined in the Element Template for the bottom cell 

(by adding Material, and setting it appropriately) 
5. Have the top and bottom cells been compared to ensure consistency of dimensions where the two models are joined? You 

can check this by referencing one model into the other, and checking the result in 3D  
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6. Has the position of the plan cell been compared to the top and bottom cells? You can check this by referencing one model 
into the other 

7. If you reference models to check their relative positions, make sure you delete the attachments when you have completed 
your checks 

 

End walls 

1. End walls only have a single 3D cell (and a 2D cell) 
2. The alignment point is usually located at the elevation which corresponds to the invert elevation 
3. Two elevation points are needed – one at the invert elevation, and one at the ground elevation or the top of the end wall 

 

Street furniture 

Street furniture, such as street lights, poles, road signs etc., needs two 3D cells – if you will need to connect conduits to it. 
If you will not be connecting conduits to it, then a single 3D cell will be sufficient. 

  



 

Copyright © 2020 Bentley Systems, Incorporated  14 

Troubleshooting – what to do when a node doesn’t look right 

If a node doesn’t look right when you place it in a model, there are several things to check, as follows: 

1. Restart the product. This is because the cell file is read when the product starts, so changes to cells require that you restart 
the product. 

2. Create a new DGN, then try placing the node again. This is because an existing DGN may contain an out of date version of the 
feature definition, feature symbology, or element template. 

3. Use Project Explorer to review the feature definition. Make sure that its structure is correct: 
a. The feature definition points to the correct feature symbologies  
b. The feature symbologies point to the correct element templates 
c. The element templates point to the correct cells 

4. If the graphics for a node look wrong, and are simplistic (a simple square or circle with a piece of text like “STM” in plan, or a 
simple cube or cylinder in 3D, then the cell file that contains the cells that are needed by the feature definition is not being 
loaded. To prove this, you can attach the cell file manually in the Cells dialog, then try using the Place Node tool again. 

5. You can also try opening the element template and making sure that you can browse to the cell. 
 

If these steps don’t reveal the cause of the problem, then it’s most likely to be in the cells themselves.  

1. Open the cell file, and the appropriate model. 
2. Double-check that it has the correct construction class graphics. 
3. Double-check that the construction class graphics are not duplicated. 
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