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1.1 Infroduction: OpenRoads Drainage and Utilities

Introduction and Differences Between Other Software

The Drainage and Utilities package in OpenRoads Designer (ORD) will take the place of
Geopak Drainage for the design and analysis of certain hydrologic and hydraulic
components for NCDOT projects. A primary difference from other software is that all
drainage data, components, computations, etc. are stored within the .dgn file and not
in a separate file (no .gdf or other files).

The following guide shows a new user the step-by-step process for inputting and
analyzing the hydrologic and hydraulic components. Throughout this guide, there will
be links to videos demonstrating different process and workflows. It is assumed the
designer is familiar with the hydraulic and hydrologic analysis/design and it is the
designer’s responsibility to adhere to all NCDOT Drainage Manual Standards.

1.2 Introduction: Drainage and Utilities Workflow

Recommended Process for Designing and Analyzing within Drainage and Utilities

The following is the standard process recommended by NCDOT when completing the
hydrologic and hydraulic design in ORD. This process contains the same methodologies
and concepts used in all analysis software, but the sequence of inputs most closely
resemble the workflow in StormCAD.

Create necessary terrain models

Place nodes

Add catchments

Place gutters to direct bypass

Run 4 in/hr scenario

Check spread and adjust inlets as necessary
Connect nodes with appropriate conduits
Check design constraints

. Run design scenarios

10. Check drainage profiles

11. Adjust and run analysis scenarios

12. Produce flex tables for review

VN AW~
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1.3 Intfroduction: Opening the Hydraulics Workspace
Getting Started in ORD with the Hydraulics Workspace

When beginning the workflow, the user needs to ensure the latest NCDOT workspace is
installed on the computer they will be using. As of the time of this version of the manual,
the most current workspace is for ORD version 10.10. The user can check the latest
NCDOT ORD workspace download here:

=  hitps://connect.ncdot.gov/resources/CADD/Pages/default.aspx

Once ORD has been properly installed on the user's computer and the workspace folder
unzipped and placed in the C: drive as shown below, the user may simply launch ORD
from the task or windows search bar (the desk folder shortcuts previously used in 10.9 are
no longer applicable).

= | CANCDOT_COMMECT_WORKSPACE\Configuration_10_10

I M4
Home Share View
“—

v A » ThisPC » (C:) OSDisk » NCDOT_COMMECT_WORKSPACE » Configuration_10_10 »

.

_J 3D Objects *  Name Date modified
I Desktop Organization 4/3/2023 8:28 AM
= Documents Organization-Civil 4/19/2023 11:42 AM
* Downloads WorkSpaces 4719/2023 11:42 AM
b Mosic
g
ﬂ oC OpenRoads yesigner CE - 20
All Work Apps Documents Web
Best match
| OpenRoads Designer CE - 2021
Y Release 1
App
Apps
=¢ OpenRoads Designer CONNECT
Edition - 2020 Release 3
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» Select the DOT-US North Carolina Workspace, the project, and then
NCDOT_Hydraulics Role

OpenRoads Designer CE

WoarkSpace WoarkSet Role

DOT-US North Carolina ~ B-0000 -  NCDOT_Hydraulics ~

I A
NCDOT_Aviation

MNCDOT_Environmental_Analysis
== MNCDOT_Erosion_Control

Q

Browse New File

Recent Files

You haven't opened any files recently. To browse for

MNCDOT_Geotechnical
NCDOT_Photogrammetry
MNCDOT_Railroad

NCDOT_Roadway

NCDOT_Survey
NCDOT_Traffic_Congestion_Management
NCDOT_Traffic_Control

= Create new file as appropriate (Section 2.1, Section 3.1)

» Projectwise guidance for consultants is located at the following links below. If the
Work Areas has been associated with a Managed Workspace, the files will
automatically download the most recent discipline standards for a file depending on
which folder the file resides in. Otherwise, the workspace will need to be updated
manually via the process above everytime an update to the workspace is made.
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2.1 Terrains: Creating Terrain Models From Survey .Tin Files

Creating Contours and 3D Terrains from .tin Files

The following is a brief overview of how to create terrains from a typical survey file in the
in file format. A terrain in ORD will be used similarly to how a contour file was used in
Microstation V8i but, also contains the capabilities of a 3D surface.

» Create a new .dgn file named project #_survey_terrain from the NCDOT 3D seed file
Helpful Hint: When working with Terrains, do not create/generate multiple terrains in a
single file. Only having one terrain in an individual .dgn file will help speed up processing
and design.

Select the OpenRoads Modeling Workflow fromn ORD Workflow drop down menu.

ﬂ |OpenRoads Modeling 'l i~ &5 H l'._::g [ft:: * T ’ r% .,' E E
DpenRoads Modeling metry Site Corridors Model Detaili
OpenReoads Drawing Production rom File 00 y
5 ,% 1

|—h| HIVEY ‘rom Graphical Filter £ =
— Geotechnical Additional Topo A

tom Elements Methods = Import -

& Reality Modeling

Prin Mrawinn
Navigate to Terrain Ribbon Tab > Create Tool Group > From File. Path to and select the
appropriate .tin file

Create

:J OpenRoads Modeling = H l:_::; o « ~ L

m Home Terrain Geometry Site Layout Comdors Meodel Detaili
@ k #™ From File }’ % % Edit €
6 - Element =2| From Graphical Filter SR .r‘-‘l:'tive Edn & Feat,
@i Selection 1.1 * 4% From Elements Methods * *  Model £ Boun

Primary Selection Create

Wi

-
Aogn s
¥ -
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ﬂ Import Terrain Model(s) — O *

Global Options

.f.‘ x &l Terrain Models had

[ | 5004 Ls tin Append to existing Terrain Model

Terrain Medel to append to

Projection ~
Target EPSG:102719
TargetDescription MAD 1983 StatePlane Morth Carolina FIPS 3200 Feet

Targetlnits US Survey Foot

File Options

Feature Definition ~ A~

Feature Definition |Terrain\NC DOT\Exist\ET_Contours ~ |

Triangulation Options ~

Import Options |Impurl Both . |
Include Spot Features [l

Name all Features O

Geographical Coordinate Systems -~

Source [EPs@ 102719 .

Import

KARAL_Roadway\011036403 - U-6004 Lewisville-Clemmons Rd\FinalSurvey\UB004_Ls_tin.tin

September 2024 Return to Table of Contents
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Global/File Options Typical User Selection

Filter>Source File Units = Most likely will be US Survey Feet for NCDOT Projects
Feature Definition>Feature Definition = Select the “ET_Contours" for existing ground
Triangulation Options>Import Options = Import Both

Triangulation Options>Include Spot Features = Leave unchecked

Triangulation Options>Name all Features = Leave unchecked

= Select North Carolina State Plane Coordinate System (Feet)
EPSG:102719
» Select Import and check to see that the terrain was imported successfully by visually
inspecting the contours and by referencing in the survey or other project file to
ensure proper location. Exit out of the Import Terrain Model dialog box.

Geographical Coordinate Systems>Source

Helpful Hint: If the user has a .dat file instead of a .fin file, follow the same steps as
above but select the .dat file instead of the .tin file and for the “Edge Method” select
“Remove Slivers”
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2.2 Terrains: Creating Terrain Models From LIDAR

Creating Terrains from .las Files for Offsite Drainage and Contours

Drainage design often requires terrain data outside of the project survey limits. 2014 to
2017 QL1/QL2 LIDAR data is typically downloaded from North Carolina’s Spafial Data
Download Center as bare earth .las files. Legacy LIDAR files from 2001-2005 are
available on the FRIS Data Download Center as a .txt file.

NCDOT Internal users may wish to continue to use the ArcMap Tool Boxes, "Get
Decimated Lidar" and "Extract DEM", to create a .dat file. Users can create an Existing
Terrain Model from a .dat file by following the helpful hint on the previous page.

= To create aterrain from a .las file, follow the first three steps of Section 2.1 above but
select the .las file instead of the .tin file

Helpful Hint: If the user cannot select a .las, .fin, or .daft file they may need to use the
drop down in file explorer to change selection from “All files” to only “.Ias” (see
screenshot below)

< >

File name: ‘ ~ | I Daone I

Files of type: Al Files ~ Cancel

All Fil )
B XYZI El.s . Options
InRoads DTM {*dtm)

GEOPAK TIN (" tin)
GEOPAK DAT (".dat)
Land XML (" xml}

» Most QL1/QI2 las tiles downloaded from the NC Spatial Data Center are large (>100
MB per square mile) For large LIDAR Files, choose “import terrain only” (as shown in
the screenshot below) under triangulation options. This will allow for filtering that will
make data more manageable.

See Next Page for Screenshots
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» Typical Global/File options are slightly different for a .las and are shown below.

£ Impart Terrain Model(s) - m} *
Global Options
—_—
= x &I Terrain Models -~
9_75199_1 Append to existing Terrain Model
Terrain Medel to append to
Projection -~
Target EPSG:102719
TargetDescription MNAD 1983 StatePlane Morth Carolina FIPS 3200 Fest
TargetlUnits US Survey Foot
File Options
Feature Definition ~
Feature Definition |Terrain\NCDOT\Exist\ET_Corrtours ~ |
Filter -~
Filter [Tie v
Z Tolerance |D.3[H]'D |
Minimum Tile Peints s |
MaxTileDivisions [10 |
Start Tile Length [50.0000 |
TestFilter
Triangulation Options -~
Import Options |Import Temain Only ~ |
Geographical Coordinate Systems ~
Source |EPsG:102719 |
Source Description NAD 1383 StatePlane North Carolina FIPS 3200 Fet
Source Units US Survey Foot Y]
Import
KARAL_Roadway\011036403 - U-6004 Lewisville-Clemmons Rd\Drainage\Drainage Testing Part 1\DTM\75199_1.las

» Filtering LIDAR will make working with the terrain model faster/easier and can still retain
a high enough level of quality for most drainage applications.

o The filter options shown above is for example purposes only. These settings
reduce a typical NC LIDAR file by about 75%.

o Different project types will require different levels of filtering.

o Note: If the LIDAR is imported with non-ground points when only ground is
selected, try exiting, detaching the .las file and not pressing “test filter”. This is
a known bug for some types of LIDAR especially non-NC LIDAR.

Helpful Hints:
e If downloading FRIS legacy LIDAR in the form of a .ixt file, the file will have to be

converted to a .xyz and can then be selected and imported using the same
process as shown above.

e The user can initially ignore the “source file units” field under the filter tab. It will
disappear when the geographical coordinate system EPSG:102719 is selected.
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2.3 Terrains: Clip Terrain Models

Clipping Unnecessary Data from a Terrain

It is often the case that LIDAR tiles are much larger than necessary for the project limits.
To reduce file size and memory usage, the user can clip a terrain by following the steps
below:

Draw a shape of the area to be clipped (shape can be on any level).

» Select the OpenRoads Modeling Workflow from ORD Workflow drop down menu.
= Select the Terrain Ribbon Tab > Additional Methods > Create Clipped Terrain Model
as pictured below.

E] OpenRoads Modeling W 2 H l'._::; EQ - * lg] k ﬁ B % B

Home Terrain Geometry Site Corridors Model Detailing Drawing Produ

=t k 0 - @ From File ‘% % &y Edit
T 2| From Graphical Filter i Feat
D Element .. = F Additional  Tope Active it Y Feat
@1 Selection 1= & From Elements Methods»  Import~ *  Model £ Boun
Primary Selection Crea & Create By Text Interpolation
FE' Create Terrain Model From Ascii File

Create From Point Cloud

Create Clipped Terrain Model

Create Delta

Create Corridor Alternate Surfaces

=
A
% Create Complex Terrain Model
ol
%
-

Create Terrain Model frorm Design Meshes

» The Create Clipped Terrain dialog box will open

J8 Create Clipped Ter — ot
Parameters -
Reference Terrain Moedel |?632?_1 v |
Clipping Method |Extemal v|
Harizontal Offset |ﬂ.ﬂ'|]'|]'|]' |
Vertical Offset [0.0000 |
Feature -
Feature Definition |I:—I'_Cnr|tuurs w~ |
Mame [Clipped_LIDAR |
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Clip Terrain Option Description

Reference Terrain Model = Select the terrain model to be clipped

= Use “External” to delete everything outside of the shape drawn

Clipping Method = Use “Internal” to delete anything inside the shape drawn

= Typically set to zero. If set to any other number, the terrain will be

Horizontal and Vertical offset clipped by an offset of the shape drawn

Feature Definition = For existing terrains use the ET_Contours feature definition
Name = Name of the terrain i.e. "Clipped_Terrain_#"
» Click through the options until the clipped terrain is created. It will be created on top

of the original terrain so the user will need to delete the original (unclipped terrain) by
selecting it, hovering over it and then clicking delete as shown below.

» |n addition to this, delete the shape that was used to create the clipped terrain
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2.4 Terrains: Merge Terrain Models

Combine Multiple Terrains into One

It is often helpful to merge terrains to create a model that has data from multiple
terrains (LIDAR, Existing, Proposed, etc). At the beginning stage, the survey terrain is
typically merged with the LIDAR. If the user does not need to merge terrains, this section
can be skipped.

Before starting, the user must ensure that each terrain model to be merged is in a
separate .dgn file. A new .dgn (3D seed file) should be created that will house the
merged terrain model.

= To begin, open the new, blank .dgn file and reference in each terrain model that
needs to be merged.

References (0 of 0 unique, 0 displayed)

Tools  Properties

- i o * +
- - élg&; I & AN i
Slot “ y|Attach Flr:fr:rr:ncr:i File Marne

E'J Reference Attachment Properties for b3534_hyd_con_lidar_1.dgn X

File Name:  b3534_hyd_con_lidar_1.dgn
Full Path: ..\Desktop\B-35334\LiDAR\b5534_hyd_con_lidar_1.dgn

‘Model: [Default -
Logical Name: | Name Description
Description: | Default Master Model
Default-3D
Orientation:

View Description

Coincident Aligned with Master File

Coincident - World Global Origin aligned with Master File
Standard Views

Saved Views (none)

» Select the OpenRoads Modeling Workflow fromm ORD Workflow drop down menu.
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= To Merge terrains, select Terrain Ribbon Tab > Create Tool Group > Additional
Methods > Create Complex Terrain Model

OpenRoads Modeling =] H l'._::g Et:: - - ’ ng s
H Home Terrain Geometry Site Layout Corridors Madel Detailing Drawing

i k % @ From File & ﬁ% &8 Edit Complex Model

= 3| From Graphical Filter Feature M t
] Element =il . Additional |~ Active  Egjt ﬁi L
i Selection L. * &8 From Elements Methods ~ " Model 4 Boundary Options =

mary Selection Create M Create By Text Interpolation

)
=
2
&
ol
%

Create Terrain Model From Ascii File

rerties * 0 x Create From Point Cloud

Create Clipped Terrain Model

Create Complex Terrain Model

Create Delta

Create Corridor Alternate Surfaces

» Add the “Primary” terrain model to begin. The Primary terrain model serves as the
base terrain. Any data that overlaps the Primary terrain model will govern and over-
write the Primary terrain model data. Add terrain model(s) to Merge and add to the
process order.

&1 Create Complex Terrain Mode - O e
Select Temain Models
Select Terrain Models to Merge or Append
Ligar1 Add > Process Order Name Merge /Append
1 Lidar Primary ~
< Remove
T e = glE
Cumrent Action
(®) Merge J/
O Append
Temain Model Properties
Terrain Feature Definition ~
Feature Definition ‘Terrain\Exisi\EF_Cnntours - |
Name ‘ |
From Selection Set = Cancel Finish

» Select appropriate feature definition and select finish.

Helpful Hint: Merge action will overwrite the primary data where the models overlap.
Append action should be used when user needs to add to the primary data (ex.
Combining LIDAR panels that are next to each other but not overlapping).
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2.5 Terrains: Proposed Terrain Models

Creating Proposed Contours and Terrain Based on a Roadway Design Model

If a proposed terrain model is not provided for the user by the roadway designer, it can
be created using the CMD (Corridor Model) file from roadway. A new .dgn (3D seed file)
should be created that will house the proposed terrain model. It is often useful to create
a proposed terrain and then merge it with the survey-LIDAR terrain as outlined in Section
2.4 above. The following steps outline this process as well as this VIDEO LINK.

= Reference the CMD file and turn off all levels that are not associated with the top
surface (subgrade levels, grading levels, default, etc.).

Helpful Hint: Turing off the 3D version of the roadway CMD Design file will turn off most
subsurface roadway levels so that they are not accidentally selected (see screenshot
below)

References (2 of 2 unique, 1 displayed)

Tools  Properties

.E_E v‘ _g() _"] }'() -:g} tél\—.“s L\l )—] 3—1 B E;_:-_, j jj j )(J Hilite Mode: Boundaries =

~

Slot 4 [l Logical File Name Model Description Orientation
1 v AGGARoadwayh.. \R-5822 US 64 RDY L1 CMD.dgn  Default PMaster Model Coincident - World
I 2 display off Ref JuARoadway..\R-5922 US 64_RDY_L1_CMD.dgn Default-3D Master Model Coincident - World I

= Highlight all the elements (using the element selection tool) from the CMD file that
were isolated in the first step and keep them highlighted for the next few steps.

» Select the OpenRoads Modeling Workflow from ORD Workflow drop down menu.

» To create the proposed terrain, select Terrain Ribbon Tab > Create Tool Group > From

Elements

J OpenRoads Modeling - 5 H l'._::g [fx:: * - * lg] =

File Home Terrain Geometry Site Layout Corridors l}
T, * s # From File % l% %

TR ==2| From Graphical Filter v

l_hl Element ... = E Additional | Active  ggj
@x Selection . ™ ﬁ From Elements Methods = *  Moc
‘rimary Selection Create
—:l:— _u_( From Elements

¥ o

. Create Terrain Model From Elements
roperties =
' ® View 1, Default
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= Select feature type “break line”, appropriate feature definition “PT_Contours” and
other settings as shown below

2% Create Terr...  — x
Parameters A
Feature Type Break Line W

Edge Method |I'u1a:c Trangle Length |

Max Side Length [0.0000 I 50-100 ft
Feature -~

Feature Definiticn |F'T_ Contours e |

Mame | Proposed_Temain |

» Left click through the options until the proposed terrain is created

=  Open the cross section view for the corridor model and compare it to the created
terrain for accuracy (see video below)

B View 7, Cross Section - Complex Element; L (= |
View Properties [v| |4 = 301+43.84 [ -

VAR ————=
- Terrain Madel: DC

Level: Prop Terain Model Conigur Mejor
Ref: Defait-30 (Proposed Terrain.dan

Note: The proposed terrain is live-linked / connected to the CMD elements that it is built
from. If roadway makes profile changes and then updates the corridor elements, the
proposed terrain will automatically update with it.
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2.6 Terrains: Display Contours

Contour displays, as well as contour text, can be turned on/off as follows:

» Select the limits of the terrain model and display properties (for guidance on how to
open properties see Section 3.2)

Properties * 0 x

4“7y Elements (1)
4 B Active Terrain Model: DC1
,
% Flow Arrows
= High Paints
~ Low Points
P54 spots
= Triangles
4 = Contours
v = Major Contours
v = Minor Contours

P #3 Source Features

Calculated Features Display -~

Major Contours
Minor Contours
Triangles
Spots

Flow Arrows
Low Points
High Points

QRRKRRSLY

= Selecting Contours allows the user to display major and/or minor contours as well as
turn on and off text.

» Typically, the .dgn that houses the terrain of interest will be referenced into the
drainage .dgn or another .dgn that the user is working in.

1. When thisis the case, the user should follow the steps on the next page to change
the contour settings
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= Right click the terrain model in the properties window and select “Override
Symbology” as shown below.

4 % Elements (1)

. B .
Terrain Model: DC Level Off

» Iz Calculated Features
Select

Override Symbology I

b Source Features I

Properties

& Clear Active Terrain Model

» The terrain display properties can now be customized for the drawing you are in. To
revert back to settings in the actual terrain file, follow the same steps except select
“Remove Override Symbology” as shown below

4 % Elements (1)

EN . Terrain Model: DC

b L Calculated Features Level Off

by Source Features Select

Remaove Override Symbology I

Clear Active Terrain Model

k
@1 Properties
]

» To change the contours major and minor intervals, expand the calculated features
tab and select just the “contour” tab as shown in the screen shot below

4 7h Elements (1)
4 A Terrain Model: DC
4 Iz Calculated Features
% Flow Arrows
“* High Paints
~ Low Points
P4 Spots

[ Tiznol

v Major Contours

v = Minor Contours

b Source Features

Contours ~
Max Slope Option None
Max Slope Value 0.0000

Contour Label Precision 1

i None:
Major Interval 5.0000"
Miner Interval 1.0000

» The major and minor interval can be customized by user entering the values (default
values are 5.0' and 1.0")
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3.1 Drainage Modeling Initial Setup: Workflow
Setting the Active Workflow

The Drainage and Utilities software is embedded in each drawing file. If a DRN file has
not been created for the project, create a new .dgn file named project #_drn from a
NCDOT 2D seed file.

Helpful Hint: Since all drainage data is stored within the .dgn, always create a new .dgn
file from an NCDOT 2D seed file when beginning a new project rather than copying in
an old "go-by” project file.

To activate this soffware and create a new model, select the Drainage and Uftilities
Workflow fromm ORD Workflow drop down menu as shown below.

Vgl - | 74 f=ShEE -
OpenRoads Modeling alysis Components Utilities View Tools Report Dr

OpenRoads Drawing Production

: . ——" [ R @ S v
& Survey ot Q r B v @]

|| Explorer Attach Element

‘a ‘Drainage and Utilities v

2 Geotechnical "o (&0 Tools~ == ~ v i
Reality Modeling = i ey
Drawing Sy
Task X

NCMap B View 1, Default
J " Drainage and Utilities 1} o~ & vl d P00 DN = ap 8V
_TNeoor L ——

= Once Selected, the ribbon bar tabs at the top will change to the default Drainage
and Utilities

= Ifitis a new design file, the user will need to select a Drainage and Utilities
component and click to insert it into the drawing (follow video instructions below).
The user will be prompted to “Create Dainage and Utilities Project” that will reside
within the drainage .dgn file. When working in the NCDOT workspace, creating a
utility model will embed NCDOT drainage libraries and setting into the .dgn file.
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3.2 Drainage Modeling Initial Setup: Property Tools
Accessing and Setting Up the Commonly Used Property Tools

The Drainage and Utilities workspace utilizes two different types of property windows to
edit all the drainage element properties (nodes, conduits, catchments, etc.) The steps
below outline how to access the two most used windows: properties, and utility
properties

» To access these property windows, go to the Uftilities View Ribbon Tab and select
both options outlined in red in the screenshot below.

&1 Drainage and Utilities o HER e -2 2 M EBE g - KARAL_

Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing

"é‘ k :;-;: E| Element Symbology @ (E! ; Queries @3 c—:: ’f'
- % Metwork Navigator B

& - BH Open Profile Model i i =

_ Element .., ) ) Flex Selection Properties  Utility  |Prototypes
2] Selection L..i 7 % Open Cross Section View Tables Sets Properties
Primary Selection Drawing Yiews Results Views Selection and Cuery Element Views

Properfies: The standard informational properties that most users are familiar with (CADD
properties such as level, color, feature definition, etc.)

Utility Properties: Every available hydraulic property for a Drainage and Utilities element
including customized properties. For example: an inlet would have variables such as
spread criteria, elevations, efficiency, freeboard, and more which can be set using this
window.

= Both property windows will be used extensively throughout the drainage design. It is
useful for both windows to be docked within the ORD interface for quick access by
simply clicking and dragging them to the sides or tops of the screen.
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3.3 Drainage Modeling Initial Setup: Explorer Tool

Accessing and Setting Up the Commonly Used Explorer Tool

The explorer tool is used to view all of the drainage components housed within the
.dgn, many other components of the .dgn file and also components of any attached
references.

» To open the explorer tool navigate to the Home Ribbon tab > Explorer

k4 Drainage and Utilities - A=] = | TR g2 hBEmG

Home Layout Analysis Components Utilities View Tools Reg

&= MNone ™ ||Catch Basin Box 54 Dia-Bottor ™ Q r=' E :E_E::

B ~ @
|| = || = - . . Attach
29 =0 =2 " @ 290 Explorer) o le 12 -+ B -

Attributes Prirnary

» The explorer window will open.

[ File

& Items

X

| OpenRoads Model
& sheetIndex
| OpenRoads Standards

|-l Drainage and Utilities Model

L JIE RIE IR JIE ZIE FIR

_‘. Survey

» The explorer tool contains many different ways to navigate the components housed
within the current .dgn. For example: Once a drainage system is created by
following the rest of this guide, under the “Drainage and Utilities Model” tab, all the
components are listed and can be right clicked, navigated to, etc.
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| Drainage and Utilities Model ~
(:' g [
|.S'ea.-'n":l o |,2 ¥
4 <_» Drainage and Utilities Madel
4 < Drn_Test_Main.dgn , Default
4 < Nodes
> K ——
b < 0401 K Delete
b < 0501 By Utility Properties
Rename
b < 0601
"ﬁ Hydraulic Run From Node
b < 0602
® Report
<, 0407 ; _
[a] Fit To View
b < 0405
Zoom
b < 0403
F lzolate
b < 0404
Clear Isolate
b < 0406
b <, Conduits
<, Drainage Area

» The explorer window will be used frequently. It is useful to dock this tool within the ORD

interface for easy access by simply clicking and dragging it o the sides or tops of the
screen.
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3.4 Drainage Modeling Initial Setup: Other Helpful Setups

Opening Common Toolbars for the First Time User and Using 2 Screens

Other common toolbars that are used in drainage design and general drawing design
are outlined below. It can be useful to dock these toolbars since they will be used
extensively. In addition, opening two applications windows (helpful for dual screens, or
even friple screens) is outlined below.

= Civil Accudraw will be used to place nodes and as a stafion and offset finding tool.
The screenshot below shows one of several ways to locate the tool and activate the
toolbar.

ﬂ Drainage and Utilities A =] H |‘._C; EQ * v * |g| s KARAL_Roadway\011036403 - U-6004 Lewisville-Clemmons Rd\Drainage\Drainage Testing Pai

Analysis Components Utilities View Tools Report Drawing Production Drawing Utilities Collaborate View NCDOT_Hydraulics

k 1;-;: » ? =] « Place Lateral (D) Place Pond LV, °§ % 03; @ _\lf_
o o\o [ Place Gutter & Place Low Impact Develo... » 0 oy
Element ..., Place Place Insert Place P Extract Filter Hydraulic Hydraulic Utility Run Project Civil
Selection i..i *  MNode Nodes Mode Conduit (] Place Catchment From Graphic Manager |Run From Node|Runs to Outfall From Links Run | Accudraw
Primary Selection Layout Profile Runs Teg

Ev] ©o @ - Li [ ax

=  AccuSnap will be used to lock on to key features and help place lines, nodes, and
draw drainage areas. The screenshot below shows one of several ways to

&1 | Drawing lE@-coHERh « -+ 82 - KARAL_Roadway\011036402

Home View Annotate Attach Analyze Curves Constraints Utilities Drawing Aids Content

@il = » o] HONE @ bt 8] A !
f=- e I s H O

gy 8 L v = i 'a° ~ | o -F G R S

Smart _ Rotate . Set Default = Define  Move Rotate Select ., Annotation Grid Graphic
Lock “@ g @  orign B Smapsv & X [=] anACS~™ 'ACS ACS ACS U»  Sealelock Group
AccuDraw I} Snaps I} ACS I Locks
Snap Mode n

AL AO% X~

September 2024 Return to Table of Contents




OpenRoads Drainage and Utilities NCDOT Quick Start Guide

= OpenRoads has one application window by default the first time a user installs the
software. To set up multiple application windows for the use of two or even three
screens (helpful for cross section/profile alongside plan view), follow the steps below.

* Navigate to File > Settings as shown below.

Open
Recent Files for 0110.

U-6004_drn_
K:\RAL_Roadwa

Save

Save As

Save Settings

Browse

Send Mail

Close

Tools

Settings

Properties

=  Select "Preferences” as shown below.

% Preferences Change preferences and settings related to how the product operates

» Select “Operation” on the left panel and then check the box that states “Open
Multiple Application Windows” as shown below.

ﬂ Preferences [OpenRoadsDesigner_English] >
Categol
9o | Mame for Preferences: | Default Preferences
Database
Descartes - o i
Help Settings Open Multiple Application Windows
Input || >ave Settings on Exit
Language Auto-save Design Changes
Look and Feel [] Compress File On Exit

gﬁ:ﬁﬁnﬁ‘_l Sync Symbology to ByLevel

Position Mapping Highlight Broken Associations

Raster Manager Display Active Level in All Views
Reference Viewing Tools Apply to Active View
Render

Ribbon [] Use Snap Mode from Preferences

»  Select how many application windows will open by default each time OpenRoads is
lounched as shown above.
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4.1 Nodes: Placement

Placing Nodes to be Referenced to Alignment and Model Elements

In order for nodes to have top elevations calculated based on the proposed design
and be referenced to the roadway alignment, they must be placed using the steps
described below.

»  Select the Drainage and Utilities Workflow from ORD Workflow drop down menu.
(Section 3.1)
» To access nodes, go to the Layout Ribbon Tab > Place Node

a Drainage and Utilities - B 5 ch; 'fc L N ’ ﬁ \

File Home Layout Analysis Components Utilities View

™ * @ » o\?o = «{ Place Lateral

Bl o~ [~ Place Gutter

Element ..., Place Place Insert Place
@] Selection i " | Node flodes Node Conduit <] Place Catchment
Primary Selection Li

» The Place Node dialog box will open. This contains initial settings for the node
components of Drainage and Utilities.

JF?E Place Mode - x
Feature -~

Feature Definition |CB 840.03_F 48in or Less ~ |

Name Prefix [paa1 |
Elevation ”~

Elevation is the Invert

[ Elevation [332.1900 |

Vertical Offset [0.1700 |
Baseline Reference »~

Baseline Reference

Locate Baseline Reference |L ~ |
Rotation ~
Rotation Mode [Absolute <]

O Retsfion [nso-ooo0 0°E |
Masonry Structures (DS5) -

Mede 1D

Top Elevation 0.0000

Bottom Elevation 0.0000

Alignment

Station

Offset

Depth 9999.0000

Masonry Structure (ea) 1

Masonry Structure 5ft thru 10ft

Masonry Structure 10ft and above |5989.0000
Structure Type DSS
Grate Type DSS
Grate Quantity
54 or > DSS
Catchment -~

Catchment Delineation O
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Place Node Option Description

Feature Definition = This is where the user will select the type of node fo be placed.

= This is where the user will name/number the node. NCDOT typical structure
numbering should be followed (for example this node is named 0401). Keep

NS FEAS an eye out for future versions of this document should recommended naming
convention change based on labeling standards.
= FElevation can be set manually here; however, this will be leftf unchecked most
Elevation of the fime. Elevation will typically be assigned based on a 3D linear element

that is part of the roadway corridor model or the active terrain (see steps on
next few pages for how to reference in terrains or roadway CMD file).

= |f a constant elevation offset is needed such as gutter pan drop or local
Vertical Offset depression, that can be entered here. In the example above, a catch basin is
set to -0.17" if the gutter flow line elevation reference will be used.

= Select the alignment from the drop-down list that the node's station and
Baseline Reference offset will be referenced from. Note: you must have the roadway alignment
file referenced in for this to work (follow steps below).

= Choices are absolute or relative to alignment. Typically, relative to alignment

Rotation Mode will be used and the L or Y alignments can be selected in the drop down that
appears.
Rotation = Set the angle of rotation here.

= Grayed out properties with default values will automatically update once the
node is placed. For non-grayed out properties, select the appropriate option
DSS Properties now or later as appropriate (See Section 4.6 for more information).
IMPORTANT: If the DSS Property is absent, place node, delete, and try again. If
this still does not work, the workspace may be outdated - See Appendix C

= This box can be checked to have the drainage area automatically created
and auto delineated. This option only works when a terrain model will be
selected for the node'’s elevation reference. See the last paragraph of this
section for more information on catchment auto-delineation.
» Before placing a node, the user should activate Civil Accudraw as shown below.
This will be used as a station/offset tool and will allow the location of the node to be
input based on station and offset.

5 e ® o~ @ -+ o A

Catchment Delineation

» The station-offset option is shown selected above however, it is recommended the
user follow the steps in Appendix A — Customized Civil Accudraw to create a custom
option that willimprove the node placement experience for specific scenarios.

Helpful Hint: Ensure Civil Accudraw is associated with the current alignment first by using
a command that will display it such as “draw line.” If it is not associated with the current
alignment, press the “O” key (“O" stands for origin) in either the station or offset data
field, hit enter, and it will prompt the user to select an alignment. If entering “O" in the
station field does not work, <reset> (right click) and try entering it in the offset field.
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» Reference in the roadway CMD (corridor model) file (.dgn file) and/or the
proposed/existing terrain model (.dgn file) using the attach reference tool.

References (0 of 0 unique, 0 displayed)

Tools  Properties

» > +
E= ~ X =D& ] 2
Slot ™ |3|Attach Reference File Mame
&1 Reference Attachment Properties for ...\R-5022 US 64_RDY_L1_CMD.dgn Y

File Name: .\.\Roadway\Design\R-5922 US 64 RDY_L1_CMD.dgn
Full Path: ..\Roadway\DesignR-3922 U5 64_RDY_L1_CMD.dgn

‘Model:! [Default -
Logical Name: | Name Description
Description: Default Master Model
Default-3D
Orientation:
Wiew Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File

= “Default” can be selected. If the CMD .dgn file has a 3D model within it, it will
automatically attach a 2D and 3D version of the reference.

» After the initial node options are set, the reference element for node elevation can
be selected as shown below. Typically, one of three reference elements will be
selected

1. A 3D linear element (In the picture below, a 3D linear element in the
roadway CMD file that represents the gutter flow line is being selected as
the reference.)

2. A terrain model (typically a merged combination of both proposed and

existing terrains)
3. Noreference - user entered elevation (shown as <reset> i.e. right click)

Select Reference Element For Node
Elevation.
<Reset> to Type an Elevation.

L1: +GTI_FL

By Profile Name - ProfileBy Template

Belongs To: L1

Level: Prop TL Curb and Gutter Flowline

Ref: 3D DSM (..\Roadway'\Design\R-5522 US 64_RDY_L5 CMD.dgn)
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Helpful Hint: If selecting a 3D linear element, use level display toggling and/or tentative
Snap to ensure the appropriate element is being selected- it is very easy to select the
wrong element — particularly in the curb line (the common level and element for catch
basins to be referenced to will be the GTI_FL or another as shown in the screenshot

Station | 238+53.29
Offset | 10.7466"

Define Catchbasin
-/ & |Elevation:Vertical Offset | INENY

LT -GTI_FL

BBy Frofile Name - ProfileBy Template

[l E<longs To: L1

Ml =vel: Prop TL Curb and Guiter Flowline

[ Fef: 3D DS (..\Roadway\Design\R-5922 US 64_RDY_L5_CMD.dgn)

above) Select the elevation reference and vertical offset (-0.17" for catch basin’s local
depression), then enter the station and offset into the accudraw fields. Left-click to
accept the parameters (location, vertical offset, rotation). Right-click through the steps
at any time to exit the command.

» The placement of the node is now complete
» For special instructions on placing open end pipe nodes refer to Section 8.4

*» |n addition to the steps above, a short video tutorial is available at the link below to
provide further clarity on node placement.

Helpful Hint: After a node has been placed, it can be selected, and basic elevation/
location properties will show up in orange text (as shown below). This feature can be
utilized when needing to quickly adjust the rotation or elevation of a node. If the node
has an elevation reference (3D element or terrain), the orange text elevation field will
be a space to edit the offset elevation from the surface. If not, the field will simply be
the ground elevation of the node. The node rotation arrow handles can also be used o
rotate the node by clicking and dragging.
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Auto delineation When Placing A Node Referenced to A Terrain

If the user is selecting a terrain model as the elevation reference instead of a 3D linear
element, the catchment delineation feature can be used as shown below.

Feature v

Elevation v

Rotation v

Cross Section from Surface v

Catchment ~
Catchment Delineation

Catchment Feature Definition ~
Feature Definition NCDOT Prop Impervious C 0.9+
Name Prefix 0401 |

This fool can be powerful and save time in creating and delineating catchments
(Section 5.1). This tool should be used at the user’s own risk and the drainage areas
should still be checked thoroughly and tweaked as needed since they are being
delineated by the software and not the engineer. At this time, there still appear to be
some restrictions that are associated with this tool such as the inability to manipulate the
catchment vertices after creation. This guide will be updated based on Bentley'’s future
bug fixes and best practices. Please see Section 16.1 for NCDOT staff contacts to report
bugs or other issues.
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4.2 Nodes: Node Hydraulics / Node Utility Properties

Setting Spread Criteria, Rim Elevations, Freeboard Etc.

Select a drainage node by clicking on it and then open the Utility Properties as
discussed in Section 3.2. The Utility Properties dialog box will open as shown below.

Properties - Catch Basin - 0601 (1045) = X

Lhilities ~ Drainage

s @@ -

T - U - []Addto Selection

<Show All= ~
|F‘r0pert;.- Search v| D~
v  <General> ~
C 1045
| ghel 0601
I MNotes ADJUST RIM ELEVATION, CATALOG GUTTER., I
Gl5-1Ds <Collection: (items> ¥
Hyperlinks «Collection: 0 temz>
Feature Definition MNode“StormWaterModeInlets\Catch Basin\CB 84
~et=tan 20 I 33_8‘]
licroStation 20 IC 3277
»  <Geometry>
w Achive Topology
|s Active? True
+ Design

Local Fipe Matching Con False
Design Structure Elevatii True
Sump Depth (ft) 0.00
Conduit Cover at Node (1 1.75
Conduit Cover at Node (I 20.00
Freeboard (Reguired) (ft 0.50
Design Inlet Opening?  False

nlet Conzi False
> L
>
W
Inlet Type Catalog Inlet
Inlet CB 84003 F. G
~ Inlet Location
Inlet Location On Grade
Manning’s n (Inlet) 0.015

Longitudinal Slope (Inlet) 0.030
~ Inlet Opening

Grate Length (f) 3.00

Clogging Factor (%) 0.0

*» Notice the “notes field” contains default instructions by NCDOT for the node.

» The default properties for the node are pre-populated from its catalog and prototype
(explained in Section 4.5 below).

= |tis the responsibility of the user to change the applicable properties (catalog gutter,
road cross slope, elevation, inlet location, etc.) depending on each specific node
and circumstance.
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Inlet Type Capture Efficiency

Ensure that Inlet Type Capture Efficiency is set to the correct method. Earlier workspace
projects may have a few inlets with the default set incorrectly.

= Open the utility properties for the node (see Section 3.2) or the prototype definition
of the node (see Section 4.5)
» Change the “Inlet Type” to “Catalog Inlet” as shown below.

Inlet

Inlet Type Catalog Inlet e

Full Capture

Inflow-Capture Curve
Maximum Capacity
Percent Capture
= Now the inlet is no longer assuming 100% capture efficiency and will calculate
bypass.
Inlets in Sags

By default, the CB-E catalog inlet has inlet settings set to the correct sag settings however,
if the user has a drop inlet, 2GI or other inlet that needs to be set as a sag, follow the steps
below.

=  Open the utility properties for the non-CB node (see Section 3.2)
» Change the “Inlet Location” from “On Grade” to “In Sag”

 [nlet Location

Inlet Location On Grade e

On Grade I

» Change the “Clogging Factor %" to 50.0

 Inlet Opening
Grate Length (ft) 167

Clogging Factor (%) 50.0

= The process is complete.
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4.3 Nodes: Outlets
Node Outlet Options and Guidance

Outlet placement is done with the same relative process as outlined in Section 4.1

» The Place Node dialog box with the outlet node types is pictured below.

& Place Mode - X
Feature -
Feature Definition CB 840.03F
Mame Prefix [ & . Node
=+ StormWaterNode
Elevation - Headwalls
-l Inlets
Elevation is the Invert Lj Junction Box/Manholes
Elevation ’ =
----- @& BENTLEY Generic Endwall
Wertical Offset ’ ----- @ BENTLEY Headwall, Outlet (15" Dia)
----- @ NCDOT OPEN END PIPE, ALL DIAMETERS, NO RIPRAP, NO ENDWALL
Rotation i il @ NCDOT RIP RAP CUSTOM SIZE & GUANTITY, OEP

..... T o A} B
Rotation Mode ’ & RIP RAP 876.02, 12" OEP-W/Ditch, 2 Ton Class 1, 5 5Y Geo

----- @ RIP RAP 876.02, 12" OEP-W/Ditch, 2 Ton Class B, 5 5Y Geo
Locate Reference Element for Rotation ’ ----- & RIP RAP 876.02, 12" OEP-W/oDitch, 1 Ton Class 1, 4 5Y Geo
- @ RIP RAP 876.02, 12" OEP-W/oDitch, 1 Ton Class B, 4 5Y Geo

Retation [ @ RIP RAP 876.02, 15" OEP-W/Ditch, 2 Ton Class B, 7 5Y Geo

----- @ RIP RAP 876.02, 15" OEP-W/Ditch, 3 Ton Class 1, 7 5 Geo
----- @ RIP RAP 876.02, 15" OEP-W/oDitch, 1 Ton Class B, 5 5Y Geo
Only Include Contributing Slopes | = @ RIP RAP 876.02, 15" OEP-W/oDitch, 2 Ton Class 1, 6 SY Geo
----- @ RIP RAP 876.02, 18" OEP-W/Ditch, 3 Ton Class B, 10 5Y Geo

Maximum Offset B PN MAR AR AR 100 AFR AMEL A Tom Mo__ 1 AR e

Cross Section from Surface

» Headwadlls (in the headwalls folder shown in the screenshot above) can be placed
as either an outfall node or an inlet node and the software will change them
automatically depending on how pipe conduits connect them (see Section 8.1 for
conduit placement).

Helpful Hint: It is likely that the outlet pipe size is not known yet and will require unknown
riprap size and/or endwall size. In this case, select the feature definition as “NCDOT
OPEN END PIPE ALL DIAMETERS, NO RIPRAP, NO ENDWALL"” then, once the systemis
completely designed with an appropriately sized outlet pipe, the user can change the
feature definition using the properties tool.
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» Recommended settings for outlet nodes will vary from inlet nodes as shown below.

6('2" Place Node - X
Feature -~

Feature Definition |RIP RAP 876.02, 15" OEP-W/Ditch, 2 Ton Class B, 7 5Y Geo |+ |

Mame Prefix ||}4D5 |
Elevation ~
Elevation is the Invert

[] Elevation |D.DDDE'| |

[ Vertical Offset [0.0000 |
Rotation -~
Rotation Mode |Abso|ute hod |

[] Retatien |N5I}’DD'DD.D"E |
Cross Section from Surface ~

Only Include Contributing Slopes

Maximum Offset 0.0000

» The typical elevation reference for an outlet will be the existing terrain/merged
terrain (or user input) as opposed to a roadway CMD element.

Select Reference Element For Node
Elevation.
<Reset= to Type an Elevation.

Active Terrain Model: Complex Terrain Model (Element)
MinorContours

Elevation 2072.0'

Level: Prop Terrain Model Contour Major

Ref: 2 (Merged_Terrain_Model dgn)
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= After the outlet is placed and rotated properly, open the utility properties for the
outlet node (see Section 3.2)

Properties - Storm Water Nede - 0501 (14) = ¥
Lkiities ~ Drainage
|0s01 v| @ @ [ v

- W - [ Add to Selection

<Show All> ~
|Properl',- Search e | o -
v  <General> ~
[, 1002
0501
I Mates ADJUST BOUNDARY CONDITION TYPE IF TAILWATER 15 EXPI I
Gl=-Ds <Collection: 0 items:
<Collection: 0 tems:
MNode'\StormWaterNode\Outlets\RIP RAP 876.02, 12" OEP-W./oDi
607,337.30
497,965.09
0.00
0.00
0.00
24223
Is Active? True
i Boundary Condition Type Free Outfall I
ign
Local Pipe Matching Constraints? False
Design Structure Elevation? True
Desired Sump Depth (ft) 0.00
v Inflow (Wet)
Inflow (Wwiet) Collection <Collection: 0 tems>
+~ Physical
Elevation (Ground) (ft 207173
Set Rim to Ground Elevation? False
Elevation (Rim) (ft) 0.00
Elevation (Imvert) (ft) 207173
v User Defined
Pay ltem Quant. RipRap (Tons) 1
Pay ltem Mo. RipRap 3645000000-E
Pay Item Quant. RipRap (Sq Yd)
Fay ltem MNo. Geotex 2622000000-E
Fay ltem RipRap Class B
Pay ltem Quant. Geotex (Sg Yd) 4
Exclude from Drainage Summary Shest False o
1D
Unigue identifier assigned to this element.

* Notice the notes field provided by NCDOT and change the boundary condition as
necessary. Boundary condition selections are discussed more in depth on the next

page.
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= The screenshot below shows the boundary condition options.

* Boundary Condition

Boundary Condition Type Mamal e

Boundary Element
Crown
Blevation-Flow Curve
Free Outfall

Tidal
Time-Blevation Curve
ser Defined Tailwater

Boundary Condition Option Applicability / Description

= This will rarely be used. It allows the user to select a Drainage and
Utilities element that will receive the outfall discharge.

= This will rarely be used. This sets the tailwater elevation at the crown of
the outfall conduit.

Boundary Element

Crown

= This will rarely be used. It allows the user to define tailwater elevations

AN e based on the flow being discharged.

= This is ecommended for most situations - allows the program to select
the appropriate depth depending on the flow regime. Free Outfall
Free Ouftfall means that hydraulically steep pipes will have a minimum tailwater of
normal depth and mild sloped pipes will have a minimum depth of
critical depth.

= This method does not work with the solver that NCDOT uses. Normal in
this case means the normal depth of the upstream conduit.

= This will rarely be used. It allows the description of elevation changes
Tidal over time. For coastal projects, users should use the most conservative
tide elevation and the “User Defined Tailwater” option.

= This will rarely be used. It allows the user to define tailwater elevations
based on fime.

= This will be used regularly when boundary conditions exist with a known
User Defined Tailwater elevation that will not vary. It allows the user fo enter an elevation
used for the tailwater.

Normal

Time-Elevation Curve
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4.4 Nodes: Adjustments
Changing Structure Type or Adjusting Elevation After Placement

Situations may arise where a node type must be changed from one to another or
rim/top elevations edited. The steps below outline the basic procedures to edit these
properties.

To change a node’s type after placement, follow the steps below.

= Select the node and open its properties. Locate the feature definition drop down in
the properties as shown below.

Properties H X

P Elements (1)

I <, Node: 0403

General

Geaometry

Feature

!))((

Feature Definition CB 240.03_F 48in or Less| I
Feature Name 0403
Description

Utility
Extended

Geometry Points

L4IEJIE SIR ]

Point Constraints

» Use the drop down (circled in red above) to select the new node type.
» The node type has now been changed. Update elevations and other characteristics
accordingly depending on the type of node.

To edit a node’s elevation after it has been placed follow the steps below.

» Select a node, open its utility properties, and navigate to the “physical” properties
tab (see screenshot next page.)
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Properties - Storm Water Node - 0403 (13)

Liiities ~Drainage
|u3m v| ® e
T - % - [Addto Selection
<Show All> ~
|Pr0|:|ert',- Search ~ | e
> A
5 melry>
»  Active Topology
» Design
> Flows
> Inflow (Wet)
»  Inlet
» Inlet Location
Elevation (Ground) (ft 811.05
Set Rim to Ground Elevation? True
Elevation (Rim] (ft 811.05
Elevation (Invert) (ft) 807 55
Structure Type Box Structure
Length (ft) h00
\nfidth (ft) 383
Gutter Type Catalog Gutter
Gutter Shape Conventional

» Rim elevations can be changed under the Physical properties as shown in the
screenshot above

» Notice that in the screenshot above Set Rim to Ground Elevation? is set to true. When
this is set to tfrue and the node’s elevation is referenced to a terrain or roadway CMD
element, the rim elevation of the node cannot be changed. In this scenario, the
elevation of the node will be automatically updated when the CMD element or
terrain is updated. (note: the proposed terrain will automatically update with the CMD
it is referenced to - see note at end of Section 2.5)

» |f the user still wishes to change the elevation, Set Rim to Ground Elevation? should be
changed to false and the Elevation (Rim) (ft) field can be now be edited manually.
Note: This unlinks the rim elevation from the associated terrain model or CMD element.
When the terrain or CMD element’s elevation is updated, the Elevation (Ground) (ft)
will change automatically, but the Elevation (Rim) (ft) will remain as what the user has
input.

Helpful Hint: When deleting a node, it is best practice to delete the conduit attached to
it first, then delete the node. This helps avoid possibly corrupting the drainage network.
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4.5 Nodes: Background Data

Miscellaneous Inlet Components (for Information Purposes Only)

» The Inlet Catalog is where default grate type, grate size, and structure size are
housed. It is located at Components Ribbon Tab > Catalog Drop Down > Inlet
Catalog

£ Drainage and Utilities EroHdE R « - | =

Home Layout Analysis Components Utilities Vie
i (;1
=
Element .. Storm Catalog Prototypes Template
8]  Selection i v Datav - T Ter
imary Selection Common IF Inlet Catalog I

5 Gutter Catalog
= Conduit Catalog

‘ﬁ}‘\', Culvert Inlet Coefficients ‘
Engineering Libraries

Rainfall Curves from CSV file

o The catalog should be used for information purposes only. Editing it should be
done at the users own risk. It is not recommended to edit the default NCDOT
inlets. In rare situations, inlets can be duplicated, and new ones created.

o If any commonly used inlet is missing or errors are found in catalog items
please refer to Section 16.1 to contact NCDOT

» Additional Node/Inlet properties and types are also stored in the Prototypes library
located at the Components Ribbon Tab > Profotypes

a Drainage and Utilities - W & H tﬁ’ o « ~ f = h- ﬁ &

Home Layout Analysis Components Utilities View Tocls
L e o A
R .‘ Y E r}_l #{ bA, 8
B - =
) Element ..., Storm  Catalogiprototypes|| Template Edit
L] Selection i v Data~ - M Template Drop
Primary Selection Commeon Catalog Trenches

o The Prototypes library should be used for information purposes only. Editing it
should be done at the users own risk.

Helpful Hint: A drainage Feature Definition (such as a CB 840.03 G) is typically a
combination of a prototype, catalog (if applicable) and a graphic cell.
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4.6 Nodes: DSS Properties
Viewing and Choosing DSS Payitems

The DSS Properties are custom properties that ORD calls “lItem Types”. As outlined in
Section 4.1, the DSS item type properties are already attached to the definition of a
drainage element and are viewable immediately after placement. If the drainage file
was created prior to Fall of 2023, these properties may be missing due to an outdated
workspace — see Appendix C on how to correct this and retroactively apply the
properties.

» To view the DSS properties of a drainage element, select the drainage element and
then view its properties (Section 3.2)

Properties = X

4 7 Elements (1)

(M @ Node: 0408

General A
Geometry v
Drainage and Utilities v
Feature b4
Drainage Results v
Extended v
Masonry Structures (D5SS) ~
Node 1D 0408

Top Elevation 339.1907

Bottom Elevation 336 4407

Alignment

Station +

Offset 0

Diepth 2.8000

Masonry Structure (ea.) 1

Masonry Structure 5ft thru 1 0.0000
Masonry Structure 10ft and . 0.0000

Structure Type DSS STD. 840.01 OR STD. 840.02
Grate Type DS5 F

Grate Quantity 1

54 ar = DSS No

DSS Comments (Enter Here

» |f the drainage element has not had an alignment assigned to it yet, it will appear as
above.

» The categories in black text can be user edited/entered (for example: the DSS
Comments field above).
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» Other drainage elements have DSS property drop downs that must be selected
before the drainage design is finalized, or else they will not be accounted for in the
drainage summary sheet generation.

» For example, the image below is for a convert. The drop downs shown boxed in red
must be selected before the DSS is generated (See Section _ for DSS generation).

Properties +H X
4 b Elements (1) 5
4 < Nede: 0402

[ & ltem= Related -
General v
Geaometry -
Drainage and Utilities L4
Feature -
Drainage Results -
Extended v
Convert (DS5) Grate »
Top Elevation 3391907
Alignment L
Offset 26
Depth 2.3000
Mode |1 0402 -

I (None) o |
Shruciure Tvpe Dos ]

| s40r>Dss {None)

| Station 1212 |

Grate Quantity 1

= Additionally, if pipe elbows are placed as nodes, they will need to have their size
selected in a similar manner.

» See the next section (Section 4.7) for guidance on modeling pipes with elbows.

Troubleshooting: If the user is running ORD 10.10 and the alignment and station are
appearing incorrect or blank but are appearing correct in the other property fields, the
user should upgrade the file to 10.12 (by opening it in 10.12). Note: The file would only
need to be upgraded to 10.12 for the DSS export, so a copy of it could be upgraded to
10.12 just for the DSS/quantities if the user prefers to keep the original file in 10.10
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4.7 Nodes: Pipe Elbows

Guidance on the different ways to model/account for pipe elbows

» There are two options for modeling pipe elbows as outlined below:
1. A pipe elbow may be individually modeled in 3D by placement as a node with
its own node ID and associated pipe (following the guidance of node placement
in Section 4.1)
2. The pipe elbows can be excluded from the 3D model, but accounted for in the
DSS by setting the DSS Property on a conduit to *yes” (see conduits Section _)

= Option #1 requires more user effort and modeling because it results in a total of 4
nodes and 3 pipe conduits for a typical system (upstream inlet/junction, pipe #1,
elbow #1, pipe #2, elbow #2, pipe #3, downstream inlet/junction).

= However, Option #1 is the only way to accurately model pipe elbows in 3D.

=  Currently, there are not separate feature definitions of each 3D size pipe elbow so
there is not a way to accurately model pipe elbows in 3D and have them show up to
scale (there are only 4 feature definitions corresponding to material - see image
below)

INSERT IMAGE

»  Whether or not a pipe with elbows will need to have the elbows be modeled in 3D as

their own nodes will be up to the engineer and reviewers to determine as applicable
on a case-by-case basis until further guidance is issued.
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5.1 Catchments: Placement

Placing Drainage Areas and Assigning Them to Nodes

ORD refers to drainage areas as “catchments”. Catchments are placed by drawing
shapes. They must be placed using the workflow described below.

» To place catchments, go to the Layout Ribbon Tab > Place Catchment

E‘J Drainage and Utilities v pE H l'_d ir.:: * T * .ga .‘ @ £ % ¥

m Home Layout Analysis Components Ltilities View Tools Report

e o
&, o . - =g Place Lateral () Place Pond
N A5 o3 [

[ Place Gutter B Place Low Impact [

Elernent .. Place Place Insert Place =
i@ Selection ii ¥ MNode Modes Mode Canduil ("] Place Catchment I

Primary Selection Layout

» The Place Catchments dialog box will open

Parameters )
Method |Pick Paints v|
Feature S

Feature Definition |NCDOT Prop Grass C 0.3+ |
Name Prefix 0401 |

Method = Three opfions: Pick Points, Pick Shape, Flood Fill

= This is where the land use will be selected. At this time only
one C-Value can be selected however, the C-Values can be
edited individually for each catchment after placement (see
Section 5.2 below). If the C-Value will be edited individually it
does not matter which feature definition is chosen, but it's
recommended a logical one be chosen.

Feature Definition

= This is where the user will name the catchment (name should
correspond to node associated with the catchment. NCDOT
typical structure and area numbering should be followed (for
example this node and catchment are named 0401)

Name Prefix
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After the user selects points or a pre-drawn shape as the catchment, the option to
select outflow will appear. This is where the node associated with the catchment will
be assigned. Hover over the node to assign till it is highlighted as shown below.

Helpful Hint: Right click is the same as <reset> to continue without selection

Select Outflow
<Reset> To Continue

Wl ode: 0407 | Extended Element
i | evel: Catch Basin Grate 840 03(G 54 Dia CELL

The next step is to select the terrain associated with the catchment. Hover over any
part of the terrain and select it as shown below. If the user prefers to not assign a
terrain, they can simply right click. A terrain can be assigned later or changed if

needed. Assigning a terrain will not affect the design but will allow the drainage
area to be viewed in 3D (Section 13.1).

Select reference surface.
<Reset> to continue without picking

surface.

Terrain Model: DC

Boundary

Level: Prop Terrain Model Contour Major
Ref: 1 (Proposed Terrain Model .dgn)
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5.2 Catchments: Time of Concentration and C-Values
Using the Utility Properties to Set the Time of Concentration and C-Values

=  To set the time of concentration and C-values for a catchment, select the area and
open the Ufility Properties under the Utilities View Ribbon Tab (Section 3.2)

a Drainage and Utilities + M8~ H l'_. T * (= .‘ @ 5] % s KARAL_
m Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing
d, ey [®] Element Symbology ha) “2 Queries D P
_ o IR
E v BB Open Profile Model T Network Navigator . =
Element - ) ] Flex Selection Properties | Utility  |Prototypes
L= Selection ii ™ | S Open Cross Section View Tables Sets Properties

Primary Selection Drawing Views Results Views Selection and Cuery Element Views

» The catchment’s Utility Properties can also be accessed by selecting the catchment
and hovering over the catchment until the quick toolbar button appears as shown
below.

Utility Properties
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» Click the utility properties button and the catchment’s utility property’s dialog box
opens.

Properties - Catchment - 0402 (1025) 4= ¥
Utilties ~ Drainage

|Flowable Fil v| @ @ [t ]

3 - [ Add to Selection

<Show All> ~
|Pr0pert;u Search vl 0~
v  «General> ~
O 1025
Label 0402
Notes
Gl5IDs <Collection: 0 items:
Hyperlinks <Collection: 0 tems>
Feature Definition Drainagefrea‘Catchment \NCDOT Prop Impervious C 0.5
v  <Geometry>
Geometry <Collection: 30 tems:
Scaled Area (acres 0.210
Use Scaled Area? True
~ Active Topology
Is Active? True
v Catchment
Outflow Element 0403
~  |nflow (Wet)
Inflow (Wwet) Collection <Collection: 0 tems>
~ Runoff
Runcff Method Rational Method
Area Defined By Single Area
Runoff Cosfficient (Rational) 0.900
Tc Input Type User Defined Tc
Time of Concentration (min) 2,000
Time of Concentration (Composite) {min 10.000
v Results
Calculation Messages <Collection: 1item>
Area (Unified) (acres 0.210
+ Results (Catchment)
Catchment CA (acres 0.189
me (min 1.000
El sity (in'h 5660
hment Rational Flow (cfs 1.08

» Time of Concentration and C-Values are edited in the runoff category outlined inred
above. NOTE: The user should not change the runoff method from the default rational
method for standard NCDOT storm drainage systems. More complex methods are not
outlined in this document — user should only use other methods after consultation with
NCDOT reviewer.

» Even though the minimum time of concentration is 10 minutes, the time of
concentration for catch basins with small, impervious drainage areas should be set
to a more realistic number (typically a very small number such as 2 minutes). The
more realistic (smaller) time of concentration will only be used for calculating the
accumulating system time and using a small number will prevent the accumulating
system time from going above the 10 minute minimum before it should. The flows
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that are calculated and used for pipe sizing will be based off of the minimum 10-
minute rainfall intensity values even though the more realistic,entered, time of
concentration is less than 10 minutes.

= Time of Concentration can also be broken up into multiple calculations instead of
being user entered as shown below. To add the different collection items as shown
below, use the “new” button circled in purple.

%  Hunoff
Funoff Method Rational Method
Area Defined By Single Area
Runoff Coefficient (Rational) 0.300
Tc Input Type Composite Te
Tc Data Collection <Collection: 3 tems:

y
Data Collection / *
0~ 7]

Te Method

TR-55 Sheet Flow
TR-55 Shallow Concentrated Fow
TR-55 Channel Flow

Hydraulic Length: ft
Sipe o
Manning's n:
Flow Area: ft2
Vietted Perimeter. ft

*  Many different time of concentration methods are available to use. NCDOT
recommends the TR-55 method as shown above.

» |In most cases the runoff coefficient will need to be weighted based on the relative
percentages of different land uses within it.

»  With the release of ORD v10.12 there is now a way to draw land use shapes that

have a hydraulic feature definition. Each feature definition has an associated C-
value which allows auto-delineation of land use for catchments.
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» To place land use, go to the Layout Ribbon Tab > Place Land Use Area

% Place Modes =4, Place Lateral \_] Place Catchmen Place Land Use Area I
oEO Insert Mode [~ Place Gutter () Place Pond ‘& Extract From Graphic

Place Mode =1 Place Conduit (% Place Channel F Place Low Impact Develo... Filter Manager

Layout

» The Place Land Use dialog box will open

Parameters s
Method Pick Poirts w
Feature A

Feature Definition LAND Prop Impervious C 08+~
MName Prefix LU-

Method = Three opfions: Pick Points, Pick Shape, Flood Fill

= This is where the land use will be selected. Open the feature
definition drop down > Drainage Area > Surface Polygon.
Note that there are feature definitions for both existing and
proposed land use. Also note that the corresponding C-value
to the feature definition is at the end of the feature definition
name.

Feature Definition

= This is where the user will name the land use. It is
recommended to just leave it as is and the software will auto
name with the next available number. (For example, LU-1, LU-
2, LU-3, efc.) The name does not affect any calculations.

Name Prefix

= After the user selects points or a pre-drawn shape, the land use shape is created.
Note that if land use shapes overlap the composite C-value of the overlapping
shapes is NOT taken. The C-value from the latest land use shape will be used in
catchment C-value calculation.
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=  The system/inlet analysis in Section 7.1 must be run to see the composite C-value of
a catchment. Shown below are multiple land use shapes within a catchment. When
the analysis is run the composite C-value in each catchment is calculated based on
C-value and area of each land use shape. The calculated C-Value can be viewed
in the catchment utility properties page. Open the catchment utilities property

page by clicking and hovering on the catchment until the utility properties option
appears.

Utility Properties
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= The automatically calculated C-Value is shown under Runoff Coefficient (Rational
Composite). Note that Rational C (Default) must be inputted for each catchment. If
no default C-Value is chosen, the default will be set to zero, and the composite C-
Value may decrease greatly.

Properties - Catchment - Unnamed (1063)

|Unnamed v| ® @

- % -~ []Addto Selection

<Show All= R
|Pr0pert',- Search Vl o~
v  <General> A
0 1063
Label Unnamed
Notes
GI5-1Ds «Collection: 0 tems>
Hyperlinks <Collection: 0 tems>
Feature Definition DrainageArea“\CatchmentProp CATCH Land Use
v <Geomelry>
Geometry <Collection: 4 items>
Scaled Area (acres 10.258
Use Scaled Area? True
~ Active Topology
|5 Active? True
w Catchment
QOutflow Element 00
Delineation Type Manual
~  Inflow (Wet)
Inflow (\wet) Collection <Collection: 0 tems>
~  Runoff
el Eaiiondl lcibod
Rational C [Defaulf) 0.500
Area Detined By Land Cover Areas
jop- 9 jtems =
Rinoatf Coefficient (Rations] Comnoesite ﬂG’Eﬂ
Tc Input Type User Defined Tc
Time of Concentration (min) 1.000
Time of Concentration (Composite) (min 10.000
+ Resulis
Calculation Messages <Collection: 1 tem:>
laximum on (Impervious, 20 percent) (in (NAA)
(NAA)
0 percent) (in (NAR)
(NAA)
Area (Unified) (acres 10.258
v Results (Catchment)
M atrhmant CA (zrrar N8 =7
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Other options for weighted C-values are available as shown below however, for NCDOT
projects theses should rarely be used and are not recommended.

ﬁ:'::E‘.E-_'--C:—'.:““f".-l:i::‘ —
Subsurface Ltiities Engineering  Hydraulic Analysis
(Catchment V] @ A x| =

4 - 3~ []Addto Selection ST

(%)

<Show All> il 20.0 0.071 |Paved 0.950
2 80.0 0.283 Grass 0,350

Property Search = I:I

<Generml>

<Geometry>

Active Topology

Catchment

Inflow [Wet)

Runoff

Funoff Method

Area Defined By

Subareas llection: 0 tems>

Tc Input Type User Defined Tc

Time of Concentration (min) 0.000

Time of Concentration (Comg 5.000

Results

Results (Catchment)

Resulis (Flow)

Resulis (System Flow)

Subareas - Catchrment (Catchment)

Area - Runoff
(acres) Surface Description Coeffidant

DHEHEHE

OK Cancel Help

Rational Method

HEHEH

Subareas
Defined the individual subareas for the catchment.

» “Area Defined By"” Input field (shown in the screenshot below). It can be changed to
multiple areas as shown below to produce a weighted C-value.

= A more burdensome option to calculate a composite C-Value is to assign multiple
catchments to one node. ORD does not have a limit on how many drainage
areas/catchments can be sent to a single node. See below for the standard
practice to assign multiple drainage areas with different land uses to a single node.
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» Place the first catchment (Section 5.1) in the first land use sub-area. In this example,
the first area will be the grassed area draining to the 2Gl in the ditch and will use the
“NCDOT Prop Grass C 0.3” feature definition. The name of the catchment should be
the name of the node followed with A, B, C, etc. depending on how many
catchments the user is assigning.

Feature -~

Feature Definition |NCDOT Prop Grass C 0.3+ | [
Name Prefix 0610A

» After the first catchment is placed, create another catchment for the next land use.
In this example, the proposed roadway draining off the paved shoulder and to the
2Gl in the ditch will use the “NCDOT Prop Impervious C 0.9" feature definition. Note
the name of the second catchment, “0610B”

- ure
Feature Definition [NCDOT Prop Impervious C 0.9~ | I8

2030.0'

=  Once all catchments have been placed and the system/inlet analysis is run in
Section 7.1, the software will automatically calculate the composite C-value and
use it for the inlet and system calculations. However, each catchment will still retain
its original C-value and peak flow when its utility properties are viewed separately.

Helpful Hint: Multiple catchments can be useful in rare situations where flow from an
impervious sub-area calculated by itself is higher than the flow from the entire, larger
area with a weighted C-value. This occurs when a smaller wooded/grass sub-area with
a high time of concentration is weighted with a large impervious sub-area with a low
time of concentration. Drainage and Utilities does not account for using the higher flow
however, when multiple catchments are used as outlined above, each catchment’s
flows can be checked to verify if this situation is occurring. If it is, then the catchments
can be manipulated accordingly to represent only the highest flow from the impervious
sub-area.
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6.1 Gutters: Overview

Explanation of Gutter Capabilities and Purpose

Gutters in the Drainage and Utilities model workspace are slightly confusing because
they are separate from the roadway gutter linework/elements. For NCDOT projects, the
main (and required) purpose of these gutters is to assign bypass flow from an upstream
inlet to a downstream inlet. Gutters placed in the Drainage and Utilities model represent
only a hydraulic connection between nodes. They are not to be confused with and are
not part of roadway's physical gutter design in the 2D/3D model.

Other than using gutters to assign bypass, they also can be used to analyze spread. This
feature is mostly redundant because the spread of interest is typically taken at the inlet
and not at random places along the gutter. At this time, it is recommended that gutters
be used mainly for purposes of assigning bypass and the inlet computations used to
check spread.

6.2 Gutters: Placement

Using the Gutter Placement Tool to Connect Nodes

As mentioned in the section above, bypass is assigned in ORD by placing a gutter
connection between two inlets.

» To place a gutter connection and assign bypass, go to the Layout Ribbon Tab >
Place Gutter

E‘J Drainage and Utilities | W & H l'._:::I ?::: * L%] .‘ ﬁ £E] % -

3 Home Layout Analysis Components Utilities View Tools Report Dran

-a * :;-;: s ? D:[l =4 Place Lateral () Place Pond
El v v &\‘0 [~ Place Gutter B Place Low Impact Develo,
Element ..., Place Place Insert Place

(= Selection i..i ™  MNode Modes Mode Conduit QPIECE Catchment

Primary Selection Layout

* A warning message may pop up below to turn on Analytic view. Click yes to turn on
Analytic view. Gutters can only be viewed in analytic view.

Warning

Analytic view is not turned on for this viewport, placed elements will
not show up, Would you like to turn it an?
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Helpful Hint: Analytic View is also used to turn on and off labeling/ sets of labels for
drainage elements. This labeling is only a visualization and not a permanent / moveable
text element. For more clarification on this process, Section 12.2 covers this labeling and
sets of labels in more depth.

» The Place Gutter dialog box will open (see next page)

5 Place Link Betw... — 4
Curve Variables -~
O Pull 0.0250

[] Segment Length 2.4400

Parameters -~
Method Between Nodes w
Feature L

Feature Definition YE'CAG 2%, 6% 34601~

Mame Prefix 0401-G
Type Gutter Catalog
Description No Descriptions Selected ~

Place Gutter Option Typical User Selection

Curve Variables = |eave unchecked

Method = NCDOT users should select between nodes

= Use the drop down to select the C&G type that connects the elements.
= |[f there is a super elevation transition where flow in the gutter would cross
the road to the next inlet use the feature definition “NCDOT Super
Feature Definition Transition.” This is a generic gutter section that should only be used for
bypass assignment purposes.
= A gutter with a negative road cross slope or gutter cross slope cannot be
used (system will not run).

= Name the gutter connection after the upstream node. Since gutters are a
Name Prefix type of conduit you will have to add a “-G” after the name so that it does
not conflict with the pipe conduit names.

Description = No descriptions are available at this time, leave as default
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» After the selections are made above, select the start node for the gutter
placement. Note that there are specific snap points on each side of the node which
will show up as orange crosshairs.

Select Start Node

Node: 04071 \ Extended Element
Level: Catch Basin Grate 840 03G 54 Dia CELL

» The user can either snap directly to the downstream node to assign the bypass or hit
(not hold) CTRL to place bends in the gutter connection (not recommended unless
gutteris curved).

» Select the downstream node for the gutter connection and the gutter linework will
appear. Note: It may be difficult to see the gutter linework as it is usually plotted
directly on top of pipe connections. Turning on and off appropriate levels when
necessary can fix this problem so that the gutter can be seen/selected.

=  Gutter properties are viewed the same way that node properties are viewed as
outlined in Section 3.2 (properties and utility properties).

6.3 Gutters: Advanced

Complex Gutter Sections and Spread at Intervals

More advanced features of gutters include using “Gutter Sections” for varying
geometry gutter sections (i.e. super elevation transitions) or for viewing spread
incrementally along a gutter rather than just the start and end. This requires a proposed
terrain and the software will automatically cut gutter sections (cannot be user defined).
At this time, due to the lack of flexibility and some bugs encountered, the “Gutter
Sections” feature will not be outlined in this document. Future versions of this manual will
incorporate these advanced tools as they become more reliable and useful on NCDOT
projects.
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/.1 Spread & Inlet Computations: Running Scenarios
Using the NCDOT 4.0 Inch/Hour Scenario to Calculate and Analyze Spread

Before adding pipe conduits and running an entire system, it is recommended to run
the spread analysis and make any necessary changes to inlet locations. To run the 4.0
inch/hour spread analysis, follow the steps below.

» Under the Drainage and Utilities workflow, navigate to the Analysis Ribbon Tab >
Scenarios > Scenario Manager

&4 Drainage and Utilities M o e - T hBEEmH -

Home Layout Analysis Components Utilities View Tools Report Drawing Production

Q@\ k 1;‘;: J - 4 Alternatives @ Validate ™| Engineering Standards @ Co
|__-| - Element = Sc-eEn:z%os E';:, Options Compute ;. Calculation Summary & De
@ Selection i.i ” = () Notifications

Prirnary Selection |?g Scenario Manager I Calculation

|-ﬂ B VYiew 1, Defauh ...:. Scenario Comparlsnn

» The scenarios dialog box will open. nghllghT the NCDOT 4 inch / hour Analysis and
click the green arrow to compute

- .
g‘] Scenarios

. =43 [:"' B Eﬂearch (7]
2L MCDOT Desin hanges Fipe Sizes & Inverts) (Set Hairrfall Runoff County in Properties)

unoff Caunty in Properties)
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» The calculation summary dialog box will open after the calculations are complete.
Warnings and errors can be viewed by clicking the messages button outlined in red

below
:}3 GVF-Rational Calculation Summary *

Scenario
Label: [NCDOT dinch / hour Analysis (Doesnt Change Pipe|

Storm Event
Rainfall Alternative Label: |NCDOT 4in/hr Inlets |
Global Storm Event: NCDOT _Inlet Spread dinshr - 444 Year
Return Event: |-M4 YEBIS

Calculation Executive Summary

Show this dialog after Compute I Messages... I Report Details... Close Help

or by selecting the notifications option as shown in red below

E’J Drainage and Utilities ~ W@ S H l'-_‘g B{t *- - ’ .E.] =

Home Layout Analysis Components Utilities View Tools
7"é" * 1;‘;? (] =) & Alternatives @ Validate
(€ - E:_' [ Options =L Calculation Summary
. Element ... Scenarios Computf
@ Selection i T E E

D Metifications

Prirnary Selection Calculation

» Note: If the “calculation summary dialog box” does not open automatically after the
“compute” is run, open it by clicking the option in the screenshot below

ﬂ Drainage and Utilities r @ S H l'._::g G::: - - ’ |.gl s

Home Layout Analysis Components Utilities View Tools Rep

= * ey 'J'f‘, o Alternatives @
E - E:_-' & Options

Element ..., Scenarios Compute —
@ Selection i.i ” E v {_) Notifications

Validate i

EL Calculation Summary

Primary Selection Calculation

» The box that states “Show this dialog after Compute” can be checked so that the
dialog box appears after every compute.

Show this dialog after Compute

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

» There will be warnings and errors since the system is not yet complete. Typical
warnings and errors at this step in design are shown below.

|8] User Motification Details - O X
HR® e
Message Id  Scenario Element Type  Element Id  Label Time {min} Message
MCDOT dinch / hou... Time of concentration for catchment is less than the minimum Te value defined in the calculation options.
44045 NCDOT dinch /hou... Catchment 1020 0401 (WA} Time of concentration for catchment is less than the minimum Tc value defined in the calculation options
44025 MNCDOT dinch /hou... Catch Basin 1001 0402 (MAA)  There is no gutter leaving this 'On Grade” catch basin. Bypassed flow iz directed to the subnetwork outfall
44025 NCDOT dinch /hou... Catch Basin 1002 0403 (N/A)  There is no gutter leaving this 'On Grade' catch basin. Bypassed flow is directed to the subnetwork outfal
20321 NCDOT dinch /hou...  (N/A) 0 (NSA) (WA} There is no outfall in the network, or the outfall is inactive.
04—411D MNCDOT dinch /hou... Catch Basin 1000 0401 (WA The captured surface flow at thiz node does not connect a valid subsurface network. The flow is lost fron
924110 NCDOT dinch /hou... Catch Basin 1001 0402 (N/A)  The captured surface flow at this node does not connect a valid subsurface network. The flow is lost fror
o 44111 MNCDOT dinch /hou...  (NA) 0 (NSA) (MR Only suface flow and inlet capture calculations were computed.
£ >

Helpful Hint: If an error or warning message is double clicked it can automatically take
the user to where the error/warning is occurring

In addition to the warnings and errors shown in the “User Notification Details” dialog box
above, there will also be warning notifications that appear in plan view that resemble
yellow yield signs (see screenshot below next bullet).

» The user can hoverreview the design in plan view and hover over one of these "yield”
symbols until a description of the warning/error is displayed next to the cursor. This can
be helpful when a user has many systems/nodes and needs to review errors/warninga
in one specific area of the design in plan view.

0402 - Message ID: 44045,
Time of concentration for catchment is less than the minimum Te value defined in the calculation options. The minimum Tc value was used.
Level: Default

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide [

/.2 Spread & Inlet Computations: Viewing Results
Using the Utility Properties to View Inlet Computations

After the NCDOT 4 inch / hour scenario has been run, typical inlet computations such as
spread, bypass and inlet efficiency can be checked by viewing the Utility Properties.

» Select a node and open the utility properties (Section 3.2) Scroll down to the results
section in the utility properties window to view calculation results.

Properties - Storm Water Node - 0402 (13)

Ltiities  Drainage

o e e

T - ) - [JAddto Selection

<Shaw All= ~

|Pr0pert',- Search v| R -
v Results (Hydraulic Summary) ~

v Resuls (Hydraulic)

Its (Inlet Bypassed Flows)
d CA (acres 0.023

v Results (inlc Surlace Flows)
Total Inlet CA (acres 0177

»  Spread, bypass, inlet efficiency and many other calculations are shown.

» Users may also prefer to check spread calculations by using summary tables called
Flex Tables (guidance on Flex Tables is outlined in Section 10.1)

» Forsaginlets, spread left and right will need to be verified with another software and
reported in the final computations package.

Helpful Hint: If bypass flow and inlet efficiency are not being computed, the user may
need to scroll up and change Inlet type from 100% efficiency to Catalog inlet (see

below)
~ Inlet
Inlet Type Catalog Inlet
Inlet CBe4003 F.G
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8.1 Conduits: Placement

Using Conduits to Connect a System

After the inlets are appropriately spaced and the designer is confident in the layout, the
nodes will be connected using conduits. In ORD, conduits will mainly be used for pipe
connections. Conduits may also be used as channel connections; however, this section
will focus solely on pipes.

» Under the Drainage and Utilities workflow, navigate to the Layout Ribbon Tab >
Place Conduit

EJ |Drainage and Utilities v @' = H l'_x:; [fc: ’ é k ﬁ & % i
Home Layout Analysis Components Utilities View Tools

» ©
Y 4, Place Lateral (3 Place Poi
S e [=i

E - — Place Gutter 8 Place Lo
- Element .-, Place Place Insertf] Place s
@ Selection i..i ™ MNode Nodes Model|Conduitf] Place Catchment

Primary Selection Layout

» The place conduit dialog box will open

¢ Place Link Betw... — X

Pipe (DS5) ~

Start Node emor

End Node eror

Start Invert 9999

End Invert

Length (ft.) 0.0D00

Length DSS (ft.) 0.0000

Fipe Size (in.) 0.0000

Pipe Material efror

Elbows? [No v|
Curve Variables R

O Pul [0.0250 |

[1 Segment Length |2_-1-IJ|]'D |

Parameters ~
[ Sope |0.0000% |
Feature ~
Feature Definition  |RCP IV v|
Name Prefix 0401 |
Type Conduit Catalog
Description |18" RCP IV v
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Place Conduit ' )
Typical User Selection

Curve Variables = |Leave unchecked

= |[f a design slope is desired, this box can be checked. When you are placing the
Slope conduit, the slope in this field will automatically calculate based on the node
botfom elevations.

Feature Definition = Use the drop down to select the type of pipe (channels are also an option)

Name Prefix = Name the conduit connection after the upstream node (ex. 0401)

= This is where pipe size will be selected
Description = Helpful Hint: The software will design pipe sizes for the user at a later step so a
generic size (i.e. 15-18") can be chosen initially for all conduits.
= Grayed out properties with default values will automatically update once the
conduit is placed.
= The property “Elbows?2" is set to “No" by default this should only be set to “Yes" if
DSS Properties the pipe will have elbows AND if the elbows are not being modeled in 3D (See
for guidance on pipe elbows and what to do for 3D).
= IMPORTANT: If the DSS Property is absent, place the conduit, delete it, and fry
again.

» After the selections are made above, select the start node for the conduit
placement. Note that there are specific snap points on each side of the node which
will show up as orange crosshairs.

4

T Extended Ele 7,

Basin Grate 840 03G 54 Dia CELL x'///
(/G AAHA

P IS

» Both a 3D and 2D element will be drawn. The 3D elements are stored in a separate
reference of the active .dgn as shown below. The 3D reference should be turned off
for this view. A second view can be opened for the 3D model space (see Section
13.1)

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

Helpful Hint: If a conduit is placed with one material and later needs to be changed to
another (example: RCP to CMP), the n-value may not update and should be double
checked and changed by hand if needed.

References (7 of 7 unique, 6 displayed)

Tools  Properties

B~ | g @ DG 00 Ay S E8 @ 8 HiteMode [Hikte -

st 73 [ Logical File MName Model Description Orientation
1 v ARoadway'Align..\R-5522 US 64 RDY_ALG.dgn  Default Master Model Coincident - World
2 W Ref-1 Drmn_Test_Main.dgn e active file Default-3D Coincident - World
3 ~'\ reference M\Roadway\De..\R-5822 U5 64_RDY_L5_CMD.dgn Default-3D Global Origin aligned... Coincident - World
4 v Ref turned off ARoadway'De. \R-3922 US 84_RDY_L5_CMD.dgn Default Master Model Coincident - World
5 ¥ ADTMAProposed Terrain.dgn Default Master Model Coincident - World
6 ¥ ADTMAProposed_Terrain_4.dgn Default Master Model Coincident - World
7 ¥ ARoadway'De.\R-3922 US 84_RDY_L4 CMD.dgn Default Master Model Coincident - World

Scale | 1.000000000 :11.00 00 Rotation | 00°00'00" Offset X | 0.0000 ¥ [ 0.0000

(] lz‘% a,b q,b =R ,Mi__‘ F ﬂested Attachments: | No Mesting ~ | Mesting Depth: | 1 Display Overrides: | Allow
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8.2 Conduits: Editing Inverts and Pipe Sizes

How to Manually Design Conduits

In order to manually set pipe inverts and sizes follow the steps below

» Open the Utility Properties for a selected conduit (Section 3.2) and scroll down to the
physical section as shown below

= First check if “Set Invert to Start2” and “Set Invert to Stop?” are set to “True” or “False”
as shown below (by default they should be set to true)

Properties - Cenduit - 0507 (1054) 4= X

Lhilities DCrainage

s 700

T - % - [ Addto Selection

<Show All= w

|Pn:upert}- Search v| 0o~
Fay Item Mo. Fipe Remo I
Fay Item Mo. Flowable F
Do Mot Use CAAP False

~ PhysicalCategory
Conduit Type Catalog Conduit
Catalog Class NCDOT RCP IV
Size 18" RCP IV
Size (Display 18" RCP IV
Section Type Circle
lateria NCDOT RCP IV
Diameter (in 18.0

zll Thickness (in 3250
Mumber of Barrels 1
Multiple Barrel Gap Dist: 0.00
Manning’s n 0.012
Use Local Conduit Desci False
Copdyit Description Circle - 18.00n
I Set Invert to Start? True I
et (Star) (1] 435 i)
I Set Invert to Stop? True I

Irrert [Stop) (1) 43623

= The most used setting will be True

»= This means the pipe invert and the bottom of the drainage structure will match each
other. (i.e. if the bottom of the drainage structure is changed, the pipe will
automatically change with it)

» Because the pipe outgoing from a structure (starting invert of conduit) will always
match the bottom of the structure the “Set Invert to Start” should always be set to True

» The “Set Inver to Stop” can be set to either True or False
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=  Common situations where it will be set to false are:
1. If the pipe into a structure is smaller, and the pipe outgoing is bigger and the user
is matching soffits, or
2. The pipe simply has an invert higher than the bottom of the structure for misc.
reasons (i.e. a drop structure)

If the property is set to True, follow the steps below to manually edit the invert:

» Select the corresponding node (upstream node for start invert and downstream node
for stop invert)

=  Open the Utility Properties for the selected node (Section 3.2) and scroll down to the
physical section as shown below

= Edit the “Elevation (Invert) (ft)” field manually to the preferred invert.

Properties - Storm Water Nede - 0601 (11)

Liilities Drainage

| ] e F -

T - U~ []Addto Selection

<Show Al e
|P'n:||:|ert;.- Search vl 0o~
*  PhysicalCategory ~
Elevation (Ground) (ft) 446 00
Set Rim to Gmund Elevation? True
.I.E 171}
442.23
DU, SUCie
Length (ft) 5.00
‘wiidth (ft) 383
Gutter Type Catalog Guiter
Gutter Shape Conventional
Catalog Guiter 26" CAG 2% 6% 846.01
Road Cross Slope (fLt) 0.020
Depressed Gutter True
Gutter Cross Slope (ftft 0.060
Guiter \width [ft 200

» Close out of the node’s utility properties and open the corresponding conduits utility
properties.

= The conduit invert linked to that node will now match the elevation invert set by the
user for that node, as detailed on the following page.
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]
Properﬂi Conduit - 0601 £1047) = X
Ltilities inage
| ]
T - V- []Addto Selection
Catalog Conduit
NCDOT RCP IV
18" RCP IV
18" RCP IV
Circle
NCDOT RCP IV
ar n 18.0
wall Thickness (in 3250
Mumber of Barrels 1
Multiple Barrel Gap Distance (ft) 0.00
Manning’s n 0.012
Use Local Conduit Description?  False
Conduit Description Circle - 15.0in
Set Invert to Start? True
nwvert (Starf) (ft 44223
et Invert to Stop? Irue
nvert (Stop) (ft 436.23

If the property is set to False, follow the steps below to manudlly edit the invert:

= Open the Utility Properties for the selected conduit (not the node) (Section 3.2) and
scroll down to the physical section as shown below

Properties - Storm Water Segment - 0001 (13)

September 2024

Ltiities ~Drainage
| ] @ @
T~ V¥~ [JAddto Selection
Catalog Conduit
NCDOT RCP IV
18" RCP IV
18" RCP IV
Circle
NCDOT RCP IV
180
all Thickness (in 3.250

Number of Barrels 1

Multiple Barrel Gap Distance (ft) 0.00

Manning's n 0012

Use Local Conduit Description?  False

Conduit Description Cincle - 15.0in

Set Invert to Start? True

mvert [Starf) (ft 44273

[t | PR P 'S L. h

Invert (Stop) (ft)
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= Setthe invert manually, in this field

» The invert should be higher than the bottom of the receiving structure, if it is set higher
then the bottom of the receiving structure, the receiving structure’s bottom elevation
will stay constant but the pipe invert will change

» Be careful to not set the invert lower than the bottom of the receiving structure, if it is

set lower, the receiving box will change to be deeper with it and match the pipe
invert. This could mess with the design of the outgoing pipes start invert.

Changing Pipe Sizes

=  To manually set pipe sizes, use the same “Physical” properties field and simply choose
the drop down as shown below

» The pipe material can be changed in a similar manner, however be aware of

*  manning’s n changes (they may not update if changing it in this manner)

Properties - Conduit - 0507 (1054) = X
Ltilties  Drainage

Ca e e

1t - 3 - []addto Selection
~  Physical

ypE Catalog Conduit
KCOOT QD

—t=lnn Class —
Size (Lhaplay 15" RCP IV A
e 24" RCP IV
e 30" RCP IV
Amretel AT 36" RCP IV
"fall Thickness (in 42" RCP IV
Mumber of Barrels 43" RCP 1V
Multiple Barrel Gap Distance (ft) %,, EEE :5
Manning's n 66" RCP IV
Use Local Conduit Description? 72" RCP IV
Conduit Description 78" RCP IV R
Tt L cmrt dm Smrd T Lol
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8.3 Conduits: Cross Pipes

The “Is Culvert” Property and Procedure for Cross Pipes

Users may notice that conduits have the option to be modeled as a “culvert” (see
screenshot of utility properties for a conduit below). While this option may seem
applicable to cross pipes (open end to open end), open end inlets and pipes with a
headwall inlet, current NCDOT guidance is for this to be set to false for all conduits.

Properties - Storm Water Segment - RCP V2 (21)

Ltilties  Drainage
e e

T~ ¥~ []Addto Selection

e

V|p.

]

<Show All>

|Pr0|:uert',- Search

»  «<General>
»  <Geomelry>
»  Active Topology
e
i Diversion:
~ Physical (Cubvert)

Is Culvert? False
%  User Uehned

= Although this option allows a conduit that is a cross pipe to be modeled with inlet
coefficient losses and also checks for inlet/outlet control, users should model cross
pipes according the latest version of the NCDOT Guidelines for Drainage Studies and
Hydraulic Design. A cross pipe can still be input in the drainage and utilities model (for
quantities or to connect to a median inlet), however, separate calculations shall be
provided as noted in the guidelines.
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8.4 Conduits: Open End Pipes / Headwalls

Procedure for Placing Headwalls as an Inlet Opening

As mentioned in Section 4.3, the headwall feature definitions housed within the node
folder can be used as either inlet nodes or outlet nodes. The steps below cover special
steps needed for open end pipes and pipes with a headwall.

» Follow the steps in Section 4.1 (Node Placement), but choose a headwall feature
definition or open end (OEP) definition (headwall selections shown below)

4%3 Place Node = x
Feature ~
Feature Definition |Endwall NonReinf 838.01 Single 24" RCP[-]|
Mame Prefix [ Sa= Mode Gy
- Storm\WaterNode
Elevation B+ Headwalls
----- & BDO 850.10 15" 18"
Elevation is the Invert  © il @ BDO 850.11 24" 30"
Elevation ’ ----- & Endwall NonReirf 838.01 Single 15" CMP
----- & Endwall NonReinf 838.01 Single 15" RCP
[ Vertical Offset ’ ----- & Endwall NonReinf 838.01 Single 18" CMP
----- @ Endwall NonReinf 838.01 Single 18" RCP
Rotation . & Endwall NonReinf 838.01 Single 24" CMP
. Endwall NonReinf 838.01 Single 24"
Rofation Mod I @ Endwall NonReinf 838.01 Single 30" CMP
] Rotation [ ----- & Endwall NonReinf 838.01 Single 30" RCP
----- & Endwall NonReinf 838.01 Single 36" CMP
Cross Section from Surf | & Endwall NonReinf 838.01 Single 36" RCP
JE T B @ Endwall NonReinf 838.01 Single 42" CMP
Only Include Contributing Slopes &+ @ Endwall NonReirf 833,01 Single 42" RCP
Maximum Offset | @ b @ Endwall NonReinf 838.01 Single 48" CMP
----- & Endwall NonReinf 838.01 Single 48" RCP
% Coduall Daied 390 31 Cimal- RA" TRD M

» The headwall or OEP will be placed as an outlet node in the utility properties by
default. If the headwall is to be used as an inlet node, place a conduit (Section 8.1)
and choose the headwall as the upstream node. After placement, the headwall will
be changed to an inlet automatically (see screenshots of the utility properties before
and after below)

»  Before assigning headwall as the upstream node to a conduit:

Properties - Storm Water Node - 0901 (23)

Ltilties Drainage
0 Jee
[] Add to Selection
<Show All> w
Property Seanch v| o~
> <General> ~
> <Geomelry>
> Active Topology
v : Boundary Condibon:
Free Outfall
ork Boundary Type Cutlet
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= After:

Properties - Storm Water Node - 0901 (23)
Utiities Drainage

[RCF V3 v| @ @

- 1 = [JAddto Selection

<Show All> ~

|Pro|:|ert',- Search vl P~

.. sGeneral A

<Geomelry>
Active Topology

TLv v v

letwo pe Inlet

» Once the conduit is connected to the headwall/endwall/OEP, several other
properties will need to be edited as outlined below. If these steps are not completed
the software willincorrectly report the hydraulic grade line elevation at the node. Note
this only needs to be done for headwall/endwall/OEPs.

» Select the conduit and open its utility properties (Section 3.2). Navigate to the physical
properties “Set Invert to Starte™ and “Set Invert to Stop?2™ and ensure that one or both
are set to false depending on which end the OEP/headwall/endwall is located.

Properties - Storm Water Segment - 0901 (27)

Ltilties Drainage

B @0 F

T - W - [ Addto Selection

<Show All> ~
|Pr0pert',- Search vl o~
Do Mot Use CAAP Falze A
Do Mot Use HOPE Falze
~ Physical

Caonduit Type Catalog Conduit

Catalog Class NCDOT RCP IV

Size 24" RCP IV

Size (Display 24" RCP IV

= Circle

NCDOT RCP IV
240
3750
1

Manning's n 0.012

Use Local Conduit Description? False

Canduit Description Circle - 15.0in

I Set Invert to Start? False |
Invert (Start) (ft) 110.00
I Set Invert to Stop? False I
Invert (Stop) (ft) 100.00
Ha=s |lzer Nefined | enath? Falea
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» Select the headwall/open end node and open the utility properties. Navigate to the
physical property “Elevation (Ground) (ft)”

Properties - Storm Water Node - ##&# OEP (26) = X
Ltiities ~Drainage
| Jee
T+ Y+ []Addto Selection
<Show All> o
|F‘r0pert;u Search V|p -
<General> -

>
b <Geomelry>

> Active Topology
» Boundary Condition
>
>
v

Elevation (Ground) (ft) 120,00
Elevation (Invert] (i) 110.00
Has Cross Section? False

» Change the property “Elevation (Ground) (ft)" so that it is much higher than the invert
of the pipe (this will not affect 3D view). The reason for this is due to an error where the
HGL will only be reported up to the “ground” elevation.

» The designer is welcome to add driveway pipes into the model but it is not required.
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8.5 Conduits: Side Drain Pipe

Standard Process for Drawing in and Modeling Side Drain / Driveway Pipe

Side drain pipe does not typically require complex HGL calculations and creating an
entire hydraulic network for a single, small pipe is typically unnecessary. However, due
to the need for all proposed pipes to be shown in 3D, side drain pipe/driveway pipe
must still be placed as if they were a network (2 nodes and a conduit). Placing a
drainage area (catchment) and modeling the pipe is optional, but may be required by
the reviewer on a case-by-case basis.

Drainage areas and pipe sizing calculations (HW/D) should still be performed for side
drain pipes if necessary, but can be done with nomographs or simpler methods as the
reviewer allows.

Note: Previous versions of this section stated that side drain and driveway pipes could
be placed in a similar fashion to the pipe removal, flowable fill, and pipe plugs as
outlined in Section 15.1. That is no longer acceptable as it does not allow for accurate
checking of cover in the 3D model and does not work with the current DSS process and
MACros.
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8.6 Conduits: Background Data

Miscellaneous Pipe Components (For Informational Purposes Only)

Similar to the node background data and components outlined in Section 4.5, conduits
have the same two setting locations.

» The Conduit Catalog is where default pipe type and size options are stored. It is
located at Components Ribbon Tab > Catalog Drop Down > Conduit Catalog

E’J Drainage and Utilities | M = H"._C:‘ }C: - ’ é
m Home Layout Analysis Components Utilities Vie

N S s R I~

r-.. Element .., Storm Catalog Prototypes Template
(] Selection i..j ¥ Data~ - L =

Primary Selection Common  [E  |nlet Catalog

2| Gutter Catalog

= Conduit Catalog

Culvert Inlet Coefficients
Engineering Libraries

5+ Rainfall Curves fram CSV file

o The catalog should be used for information purposes only. Editing it should be
done at the users own risk. It is not recommended to edit the default NCDOT
conduits. In rare situations, conduits can be duplicated, and new ones
created.

» Additional Conduit properties and types are also stored in the Prototypes library
located at the Components Ribbon Tab > Profotypes

a Drainage and Utilities A= H h:’ fo « ~ f = h- ﬁ &

Home Layout Analysis Components Utilities View Tools

= ::.:: - A
A hE A @S| A &
r. v = )
Element ..., Storm  Catalogli prototypes|| Template Edit
L] Selection i ¥ Data~ - N Template Drop
Primary Selection Commeon Catalog Trenches

o The Prototypes library should be used for information purposes only. Editing it
should be done at the users own risk.
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9.1 Pipe Hydraulic Computations: Running Scenarios
Using the NCDOT Design/Analysis Scenarios to Run 10-yr, 25-yr, 50-yr, etc. Storms

Once all the conduit connections have been placed, a design storm is ready to be
applied to the system. ORD Drainage and Utilities can design inverts and pipe sizes
automatically or analyze without changing them.

» To generate the proper warnings and design the system to NCDOT / Project specific
standards, the default design constraints must be set under the Analysis Ribbon Tab
> Default Design Constraints

out Analysis Components Utilities View Tools Report Drawing Production Drawing View
(] =~ o Alternatives @ Validate | Engineering Standards E
| | E‘d Options %! Calculation Summary M

Scenarios Compute

O Notifications & Default Design Constraints

Calculation Analysis Tools

» The default design constraints dialog box will open. It is recommended these
constraints be checked every tfime a new design .dgn is created.

= Nefault Desian Constraints
Gravity Fipe  hode  Inlet
Default Constraints Extended Design
Velocity Cover Slope  Tractive Stress Part Full Design  Number of Bamels = Section Size
Velocity Constraints Type: Simple e [1l= Part Full Design?
Velocity (Minimum]): fi's Percent Full Constraint Type:  Simple
Welocity (Maximum): 59.00 ftis Percentage Full: %
Close E Search Help
September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

» Below are tables with the preferred NCDOT design constraints

Pipe Design Constraint Description and NCDOT Recommendation

= Can use simple or table format (fable allows different pipe sizes to

VI (Cemselis 12 have different velocity constraints)

= NCDOT does not have guidance on Min and Max Velocities — These
Velocity Min and Max can be left as is. If the user needs to sef them, they should be set
appropriately for Geographic / topographic conditions.

Leave unchecked - especially when your active terrain model is the

. . 7
Consider Cover Along Pipe Length? existing ferain model

Measure Cover to: = Pipe soffit due to NCDOT minimum depth Chart

= Set according to most common structure on project (CB, 2GlI, Etc) For
CB set at 1.75, to ensure 2.0' min. cover under pavement

= Note: This is the minimum cover set for all pipes. The software will
design pipes at this depth measured from the top elevation of the

Cover Min and Max: node and generate warnings based on these criteria

= [f a few stfructures with a shallower minimum depth (such as Type-D
2Gls) are on the project, the software may design them deeper than
necessary. The user can then edit the elevations afterwards manually
if needed and only a warning message will appear after that

= Setmin to 0.005 unless in a very flat area and 0.003 is needed. Set
max fo 0.1 at first fo help identify pipes over 10% and then adjust as
necessary. Pipe outlets may be above 10% by design and need
adjusted manually as well.

Slope Min and Max:

Include Tractive Stress Design?e = Leave unchecked - not needed at this fime for NCDOT
Is Part Full Design? = Leave unchecked - It is preferrable to design for full flow pipes.
Allow Multiple Barrels2 = [eave unchecked - multiple barrels are a very specific circumstance
Limit Section size2 = Checked and set to 72"
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Node Design Constraint Description and NCDOT Recommendation

Pipe Matching = Use Crowns - Unless in a very flat, elevation consfrained area
Match line offset = [f needed - but usually set to 0.00

Minimum standpipe height = Leave as zero

Allow Drop Structure? = Leave Checked

Use Drop Structure to Minimize Cover? = [eave checked

Min Drop Depth = Set to zero for NCDOT projects

Inlet Design Constraint Description and NCDOT Recommendation

= Use the spread criteria most prevalent on the project according to

ST SETEeK] the most recent NCDOT Drainage Guidelines.

Maximum Gutter Depth = Use 0.5 feet

Min Efficiency on Grade = leaveas 1%

» |f the project was made in an earlier workspace, there is a setting that needs to be
changed in the solver as outlined on the next page.
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» Navigate to the Analysis Ribbon Tab and next to the Scenarios icon is an additional
component called Opftions as shown below.

E Drainage and Utilities i ol | l:_z:gEf& - v " % E
Home Layout Analysis Components Utilities View Tools

s, * g 00~ L Alternatives @ & Validate

— E:n-' iry Options =L Calculation Summal
0 Element ... Scenario) [ o Compute B
&g Selection i ~ E u ) Motifications
Primary Selection Calculation

I || References (1 of 1 unique, O displayed) l == Level Display - View 1 l B Raster Ma

» Right click the properties on the NCDOT Design as shown below

1 Calculation Opti..  — X

Drainage

Ox W= @

Bl Solver
: Base Design
Base Analysis

Rename

| Properties

» Set the property “Average Velocity Method” to “Actual Uniform Velocity”
» Repeat the process for the “NCDOT Analysis” Option

NCDOT Analysi

Properties - Solver - NCDOT Analysis (696)
Llities Drainage

w7 J@e [

+ W - [] Addto Selection

<Show All»
Property Search " | o~
v Gravily Hydraulics

Maximum Metwork Traversals 5

Flow Convergence Test 0.001

Flow Profile Method Backwater Analysis

Mumber of Flow Profile Steps o2

Average Velocity Method
T ST OCOTe Headioss Actual Uniform Flow Velocity
Governing Upstream Pipe Selection M| Full Depth Velocity
Full Fow Velocity

Structure Loss Mode - ;
} . M Simple Average Velocity
Include Conduit Flow Travel Timein O Weighted Average Velocity

Save Detailed Headloss Data? wine

Gravity Friction Method Manning's

Use Explicit Depth and Slope Egquation False

Ignore Pipe Travel Time in Carrier Pip« False

Correct for Partial Area Effects? True
~ Inlels
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= Next, Open the Scenarios Manager (Section 7.1) (Analysis Ribbon Tab > Scenarios >
Scenario Manager)

&1 Scenarios — *

Drainage

-Xe=IB-» BSEE E |FHsach @
El-+ NCDOT Design (Changes Pipe Sizes & Inverts) (Set Rainfall Runoff County in Properties)|
NCDOT dinch / hour Analysis (Doesnt Change Pipe Sizes & Inverts)
| i NCDOT Analysis (Doesnt Change Pipe Sizes & Inverts) (Set Rainfall Runoff County in Properties) |

» The two scenarios that will be used for pipe design are outlined in red above and
defined below
o NCDOT Design: Run this scenario on a system to have it design and change
pipe sizes and inverts using the rules set in the default design constraints
o NCDOT Analysis: Run this scenario to analyze a system without changing pipe
sizes or inverts
» Set the rainfall according to the project’s location for both the design and the
analysis scenarios by right clicking them and selecting “properties” as shown below.
Start with the 10-yr storm.
* Do not change the rainfall runoff alternative for the NCDOT 4 inch/hour scenario.

Properties - Scenario - NCDOT Analysis (Doesn't Change Pipe Sizes & Inverts) (Set Rainfall Runoff County in Propert = X

Ltiities  Drainage
0404 v @ @ B -
- - [JAddto Selection
<Show All>
Property Search v| o -
v <General>
Drainage O 587
. =] | EY - w De Tt o | P Search Labe: NCDOT Analysis (Doesnt Change Pipe Sizes & Inverts) (Set Rainfall Runoff C:
0 __ ')D[.,[.,J-e Notes
[SEE.# NCDOT Design (Changes Pipe S v Alternati
NCDOT dinch / hour Analysis Make Current e )
NCDOT Analysis (Dossnt Cha Active Topology <> Base Active Topology
Compute » User Data Extensions <| Base User Data Extensions
Validate Physical <|= 100% Capture Inlets
New N Boundary Condition <> Base Boundary Condition
. Initial Settings <|> Base Initial Settings
Properties -~ Hydrology <I Base Hydrology
Rename Output <|> Base Output
{ i <1z Rase Infiltration and Inflow
fopors Rainfall Hunoff NCDOT Wake 10yr v
Alater Quality <I> Base Water Quality
Sanitary Loading <|> Base Sanitary Loading
Headloss <|» Base Headloss
Operational <|> Base Operational
Design <|> Base Design
System Flows <> Base System Flows
SCADA <|> Base SCADA
Energy Cost <|> Base Energy Cost
+ Calculation Options
Solver Calculation Options NCDOT Analysis
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Helpful Hint: Typically the 25-yr, 50-yr and larger return period storms should only be
selected for the NCDOT Analysis Scenario and not the NCDOT Design Scenario. The
analysis can be run for the 25 or 50-yr storm without changing pipe sizes and inverts and
then HGLs can be viewed near sags. If system adjustments are needed near sags or

cross pipes that are part of a system they can be hand edited (see Section 9.3 for hand
editing guidance)

»  Select the NCDOT Design or NCDOT Analysis scenario and click the compute button
outlined in red below.

E Scenarios — *

Drainage

O X =t v B3 % ¥ Hsorch @

El-lw NCDOT Design (Changes Pipe Sizes & Inverts) (Set Rainfall Runoff County in Properties)
----- NCDOT 4dinch / hour Analysis (Doesnt Change Pipe Sizes & Inverts)
o NCDOT Analysis (Doesnt Change Pipe Sizes & Inverts) {Set Rainfall Runoff County in Properties)

» A warning message may appear as shown below if running the design scenario.
Click no.

MNCDOT Design (Changes Pipe Sizes & Inverts) (Set Rainfall Runoff C... X

alternative:

o This design calculation may modify the physical properties
100% Capture Inlets

‘Would you like to create a new alternative to capture these
modifications?

Yes Mo Cancel
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» The calculations will commence and the summary dialog box will open. Click
“messages” to view warnings or errors.

E}g GVF-Rational Calculation Summary X
Scenario
Label: |NCDOT Design (Changes Pipe Sizes & Inverts) {Set|
Storm Event
Rainfall Alternative Label: |NCDOT Wake 10yr |
Global Storm Event: NCDOT Wake - 10 Year
Return Event: |‘ID VeSS

Calculation Executive Summary

=2 Info: Subsurface Network Root: 0405
»»»> Info: Subsurface Analysis iterations: 1
>3 Info: Convergence was achieved.

Show this dialog after Compute Report Details... Close Help
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9.2 Pipe Hydraulic Computations: Viewing Results
Using the Utility Properties to View Pipe Computations

= After the NCDOT Design / Analysis scenario has been run, typical pipe computations
such as pipe flow, capacity, velocity, HGL, headloss and more can be checked by
viewing the Utility Properties. Users may also prefer to check these calculations with
Flex Tables (guidance on Flex Tables is outlined in Section 10.1)

» Open the Utility Properties for a selected conduit (Section 3.2) and scroll down to the
results sections as shown below.

Properties - Storm Water Segment - 0402 (26)
Ltiities ~ Drainage

o Je e [F

T~ U~ [JAddto Selection

<Show All> |

|Pmpert;: Search ~ | o -

> i
v Results (I

Area (Full Flo 2 12 v

Results (HEC-22, Third Edition)

»  Typical properties of interest are shown outlined in red above. Many other
calculation variables are available for display.
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*= Note: Earlier in Section 5.2, it was mentioned that when a time of concentration
(TOC) of less than 10 minutes is entered for an inlet, the minimum TOC (10 minutes) is
used for all flow calculations other than the cumulative system flow time. Currently,
there exists a display error for the system intensity when the system flow time is less
than the minimum TOC (10 minutes). As shown in the screenshot below, the “System
Intensity* is reported as the intensity associated with the “System Flow" time of 4.3
minutes however, the “System Rational Flow™ is reported as the flow associated with
the intensity of the 10-minute time of concentration. The “System rational flow” is
correct in this situation and the “System Intensity” is merely displayed incorrectly and
should be ignored.

Properties - Storm Water Segment - 0401 (29)

Ltiities ~Drainage

[Fowable Fil V| @ @

T~ W~ [JAddto Selection

<Show All= ~

|Pr0pert;- Search v| P~

w ﬁesulm[lipsﬁean- : -Snu:hl'e)-

T Surf; f 113
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9.3 Pipe Hydraulic Computations: Adjusting the Design

Editing System Inverts, Pipe Sizes and Other Information

The design computed by the design scenario is not always perfect and will need
reviewed and/or tweaked to avoid conflicts, reduce outlet velocities, etc.

» |f the userran the “NCDOT Design” scenario, they can check and edit which inverts
and pipe sizes the program changed/designed with either the utility properties
(screenshot below) or “Stormdrain_System_All_StormRpt” flex table (Section 10.1).

Properties - Storm Water Segment - 0805 (46)

Litiities  Drainage

| Jee
T - U~ [ Addto Selection
<Show Al ~
|Propert'- Search v| 0~
>  <Geomelry>
> Active Topology
> Design
> Diversion
~  Physical
Conduit Type Catalog Conduit
Catalog Class NCDOT RCP IV
Size 36" RCP IV
Size (Displa 36" RCP IV
T Circle
NCDOT RCP IV
ameter (in 360
all Thickness (in 4750
Number of Barrels 1
Manning's n 0012
Use Local Conduit Description? False
Conduit Description Circle - 36.0in
Set Invert to Start? False
Invert (Start) (ft) 213045
Set Invert to Stop? False
Invert (Stop) (f) 2,124.73
Has User Defined Length? False
annth C=lad H 166‘35

= To change inverts, simply delete the invert value in the “Invert (start)” or “Invert (stop)”
fields and enter the new invert. Note: The “Sef Invert to Starte” and “Set Invert to
Stop?” must be set to false if it is not already in order to edit these.

» To change pipe sizes simply use the drop-down list in the “Size” field

» |nverts and sizes can also be edited directly within the flex tables (Section 10.1).

= Remember that if a pipe material needs to be changed that the recommended
process is to delete the conduit and replace it with a new one of that material.
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» There are several ways to delete a drainage element or node

1. Select the element and hover over the element until the quick toolbar for
it pops up. Click the Red “X" as shown below.

@A & T - [X

2. View the element properties. Right click the element > delete (see below)

4 74 Elements (1)

3. Use the explorer tool (Section 3.3) and right click the element > delete

= Another tool that can be useful after the design has been run/completed is the Insert
Node tool. This tool can be used to easily insert a node into an existing system and on
top of an already designed pipe conduit. The tool will automatically split the conduit
in two and interpolate elevations.

» To use this tool, go to the Layout Ribbon Tab > Insert Node. The Insert Node dialog box
will open as shown below. Ensure that the “Split Conduit” Option box is checked.

48 Insert Node - bt
Feature -~

Feature Definition CB 84003 F ~

Name Prefx
Elevation -~
Elevation is the Invert

[ Elevation

[ Vertical Offset
Split Conduit
Rotation ~
Rotation Mode

03 Rotation
Cross Section from Surface ~

Only Include Contributing Slopes

Maximum Offset 0.0000
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» The process is very similar to the Place Node tool outlined in Section 4.1 however,
when the user gets to the step shown in the screenshot below they will be prompted
to select the conduit to insert the node in between

Select Conduit Invert Reference
RCP IV
30.0in NCDOT RCP IV
Slope = 0.124 ftift
\ Line

Level: Pipe RCF Class IV

» Select the conduit and then select a location along it to place the node. Once the
node is placed the conduit will split in two. The conduit’s end points (snap points) will
reset and will need to be moved back to the correct sides of the structure by selecting
the end point and snapping it to the correct side of the structure.

» Both conduits will be renamed to the default naming convention and will need to be
renamed manually. This can be done either in the element’s properties as shown
below (first screenshot next page) or in the explorer tool (second screenshot next

page).
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Explorer = X
[ File -
W Items -
| OpenRoads Model v
P SheetIndex v
| OpenRoads Standards v
- Drainage and Utilities Model ~
Properties = X Iy
p Q9 M
4 ¢4 Elements (1) —
== SR
4 Link: RCP IV | ,O |2
/' Line 4 < Drainage and Utilities Model
4 < Drn_Test_Maindgn , Default
General v S /\/ Modes
Geometry v 4 <7 Conduits
Utility v < G0501
Feature -~ < G-0402
Feature Definition RCP IV </ 0401
Feature Name RCP V8
Description 24"RCP IV /\/ 0403
Trench Ne p
o 0404
< 0406
m ¥ Delete -
< 0805 N )
p By Utility Properties
0
- Rename
b < Drai 4
 Lrainage B Open Profile Model
BA Profile Rur @l FitTo View
Zoom
& lzolate

Clear Isolate

Helpful Hint: Both the property window and the explorer tool can be used to rename
any drainage element in the model, not just conduits.
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9.4 Pipe Hydraulic Computations: Running Multiple Systems

How to Handle Multiple Systems/Networks and Lock Inverts/Pipe Sizes

Drainage and Utilities lacks the ability to easily analyze/design individual drainage
networks one at a time when the model contains multiple networks. By default, the
design scenario changes inverts and pipe sizes for every network in the model and will
overwrite any user modifications to elevations done in Section 9.3 above. To stop this
from happening and avoid losing any user modifications, follow the recommended
process below.

= Design each system independently. Once a single system is hand modified and
designed satisfactorily, the user will need to go to each conduit for that specific
system and change "“Design Conduit” to false. This can be done in the utilities
properties window (see below). This must be done before running the design scenario
to design other networks or all hand edits will be lost.

Properties - Conduit - RCP IV (1001)

Lttilties [Drainage

R Jee

T - U~ [JAddto Selection

<Show All= i
|Pn:u|:uert;- Search v| 0o~
C 1001 ~
Label RCF IV
Motes Entrance Loss Coeff =1
Gl=-1Ds <Collection: 0items:
Hyperlinks <Collection: 0 tems:>
Mode Reversal <Reverse Start/Stop>
Start Mode HHAH BOO
Stop Mode #HRE RIP RAP 2TON
Feature Definition Conduit*StarmWater Ci
v  <Geomelry>
Geometry <Collection: 2 tems>
w Active Topology
Is Active? True
Uesign
Design Conduit? False
Specify Local Fipe Constraint? False
IVErsion
Iz Diversion Link? False

s FNL___T__ 0L

Helpful Hint: For larger systems, custom flex tables can be used to quickly set the
“Design Conduit” to false for multiple conduits.
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9.5 Pipe Hydraulic Computations: Background Settings

Miscellaneous Hydraulic Analysis Components (For Information Purposes Only)

=  Within the Analysis Ribbon Tab and next to the Scenarios icon are two additional
components called Options and Alternatives

E’J Drainage and Utilities v W 5 H "._::? ;::: * é] .,‘ ﬁ B % @ =
m Home Layout Analysis Components Utilities View Tools Report Drawing Produ
"@b * 1;‘;: lhlf-l @‘u’alidate "] Engineering Standards
B v E:_' iy Options z. Calculation Summary
Element ... Scenarios ompute

@ag Selection L. 7 () Motifications

Primary Selection Calculation

=  Options contains what are referred to as “Solvers” which are a key component of a
Scenario. They contain more behind the scenes, in depth calculation parameters
that will rarely be changed for NCDOT projects.

o “Options” should be used for information purposes only. Editing it should be
done at the users own risk. It is not recommended to edit the default NCDOT
Solvers within “Options”.

= Alfernatives contains more behind the scenes variables and ways to create different
scenarios. Like options, alternatives will be rarely be changed for NCDOT projects.

o The most common alternative is the Rainfall Runoff. If the user wished to add
a 100-yr, 500-yr storm or custom storm with NOAA rainfall data for a more
accurate geographic location, they could create one here.

o More advanced or experienced users of Stormcad may be familiar with
Alternatives and be able to utilize them to compare different scenarios and
designs however, in most cases Alternatives should be used for information
purposes only. Editing it should be done at the users ownrisk. It is not
recommended to edit the default NCDOT Alternatives.
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10.1 Flex Tables: Infroduction and Creation

How Flex Tables are Used as a Summary Report

Flex tables are used to generate summary reports on the Drainage and Utility elements.
They can also be used to edit properties of drainage elements (elevations, pipe sizes,

etc.) in a tabular format.

» To access the flex tables, go to the Analysis Ribbon Tab > Flex Tables

K:\RAL_Roadway\SUDA Testing'\Drainagehdrn_test

ﬂ Drainage and Utilities - M- 5 H l'._::g BC: +* - * g .‘ ﬁ B % B
Home Layout Analysis Components Utilities View Tools Report NCDOT_F
%‘ * 1;-;: (] ~ i Alternatives @- Validate 1| Engineering Standards El Compute Center 3 @ ::'3, Queries
D - E:_' FQ Options EL Calculation Summary & Default Design Constraints =

. Element ... Scenarios Compute o Show Flex

@7 Selection i} v v O Notifications Gutter Flow | Tables

Drawing Production Drawing Utilities iTwin View

Primary Selection Calculation Analysis Tools Analysis Views

» Once the flex table dialog box opens, go to the drainage tab

&1 FlexTables

Ltilities
iB-D@

l_:_||[‘_j Tables - Hydraulic Model

----- [ Inlet - Capture Results

----- [ Inlet - Physical

----- 1 Pipe - Input

----- ] Pipe - Design

----- [ Inlet QC - Gutter and Capture s

----- ] Inlet QC - Gutter Q at Inlet

----- 1 MCDOT Pay tems

----- ] MCDOT StormDrain_System_All_StormRpt
----- 1 MCDOT StormDrain_System_Al_Inlet Rpt
----- ] MCDOT D55 Import Catch Basin Table

----- 7] NCDOT DS5 Import Manhole Table

----- [F] NCDOT DSS Import Outfall Table

----- [F1 NCDOT DSS Import Conduit Table

----- @ NCDOT DSS Import Headwall Table

----- Tables - Shared

=[] Tables - Predefined

----- ] Metwork Elements Table

----- [7] Conduit Table

----- [F] HEC-22 Table A

----- 71 DOT Report

----- [F] Combined Pipe/Node Report

----- i Lateral Table

----- & Channel Table

----- [F] Guiter Table

----- [7] Catch Basin Table hd

Return to Table of Contents

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide E

» Double click on a table to open it. Note the NCDOT standard flex tables available to
choose from.

1 Conduit FlexTable: Pipe - Input (Current Time: 0,000 min) (drn_test -- Default.stsw)
bl B-E| e # B &% f
Feature ] Conduit . Diameter
Label Defirition Conduit Type Description Catalog Class Material {in) Maf
1029: 0401 Conduit\Stor... |Catalog Conduit | Cirde - 15.0in | NCDOT RCF TV | NCDOT RCF TV 15.0
1030: 0402 0402 Conduit\Stor... |Catalog Conduit | Cirde - 15.0in |NCDOT RCP IV |MCDOT RCP IV 15.0
1032: 0404 0404 Conduit\Stor... |Catalog Conduit | Cirde - 24.0in  |NCDOT RCP III [MCDOT RCP III 24.0

» Properties of elements that are not highlighted in yellow can be changed and edited
within the flex tables.

= Note: The Storm_Drain_System_All_StormRpt and other flex tables that provide system
fime calculations will show the same display error for system intensity as outlined in
Section 9.2 (see screenshot below).

System SYSTeIEA Length Upstream Inlet | System Flow System Flow
D Label Start Node Stop Mode Drainage Area Y(acres} {Scaled) Tc Time Intensity (R
ft?) (f) (min) (min) (inh)
1051: 0401 1051 | 0401 0401 0403 30,288.7 0.626 256.98 2,000 4.310 7.276 3.57
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10.2 ORD Stormdrain System All
NCDOT Standard Calculation Outputs

NCDOT Hydraulics previously had an inlet and storm drain system all spreadsheet where
the user can paste flex table .csv outputs and it will convert it to the preferred format.
However, a newer macro-enhanced version is available. The new version is currently
available in beta format and should have less bugs and an improved user experience.
The previous version will still be available on the resources for ORD drainage website for
a period of time before the new spreadsheet is deemed final.

» The new, beta, excel file is available within the workspace at the following location:

<« NCDOT_COMNECT_WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US Morth Caroling » Roles » NCDOT_Hydraulics » Standards » Seed » Excel

2 MName Date modified Type Size
@ D55_Asset_Managerxlsm Microsoft Bxcel M... S8 KB
Microsoft Bxcel M... 21,972 KB
@ QORD_StormDrain w MACROS.xlsm Microsoft Bxcel M... 1,902 KB
I} RErMove ug_}-lll.xm Microsoft Bxcel M... 69 KB

» The spreadsheet is consistently undergoing updates for minor bugs as they are being
reported. If the spreadsheet is not working for the user, they should submit printout
reports of the flex tables instead, or reach out to the support with screenshots of the
errors (Section 16.1).

» Be advised it is always the responsibility of the user to ensure the information is
accurate with the beta spreadsheet. Please check thoroughly and report any errors.

NQOTE: This beta worksheet and process only works in ORD 10.12 and above. If the file
isin ORD 10.10, the user can either upgrade it or make a copy and upgrade the copy
in order to run this. (After upgrading and following these steps, save and restart the
file for the item type properties to appear correctly:

» The instructions for using the beta spreadsheet are as follows:

= Navigate to the blank Raw Data Item type definition file in the workspace as shown
below.

MCDOT_COMNNECT_WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US North Carolina » Roles » NCDOT_Hydraulics » Standards » Seed » Excel

MName Date modified Type Size
@ D55_Asset_Managerxlsm 12/4/2023 9:01 AM Microsoft Excel M... 98 KB
@ ORD D5S_Template.xlsm 8/6/2024 11:01 AM Microsoft Excel M... 21,572 KB
@ ORD_StormDrain w MACROS.xIsm 2 024 3:11 PM Microsoft Excel M... 1,902 KB
i EIZ I e LAY, Micraaait Eaal L) G3KE
ﬂ Storminlet_Empty_Definition_File_itemty...  2/27/2024 2:49 PM Bentley MicroStati... 4,020 KB
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= |mport the file above as follows:
Under the OpenRoads Modeling Workflow select the Utilities Ribbon Tab and then

Attach ltem as shown

T IR RN -8
Utilities

a OpenRoads Modeling
Site Corridors Model Detailing Drawing Production Drawing

File Home Terrain Geometry

 hE @t g[OfuE s (e

Element ..., Coordinate & Asset ||Attach{Detach Picklist Import/Export Reports
@] Selection i.0 ¥ System ¥ O £ Manage}| Item || item
Primary Selection Geographic em Types | Reports

» The attach item dialog box will open. Select the ellipsis button as boxed in red below

&1 Attach ltem - O *

Text Style: | &= Style (none)

0 Selected Clen
Browse

Select All

> 2 ltemtypes -

Please select an ltem Type.

The item type editor will open. Select Libraries>Import as shown below.

O Item Types

s

I Import I

Exit

Return to Table of Contents
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Import the empty library file from the first step.

NCDOT_CONNECT_ WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US North Carolina » Roles » NCDOT Hydraulics » Standards » Seed » Excel

Name Date modified Type Size
ﬂp DSS_Asset_Managerxlsm
;) ORD DSS_Template.xlsm
ﬁf‘ ORD_StormDrain w MACROS.xlsm

I ) Storminlet_Empty_Definition_File_itemty...  8/27/2024 2:43 PM

= The "Storminlet_RawData" item types library should now be imported and appear in
the attach item dialog box. Close out of this window

» Anitem can be attached to any element, therefore, the user will have to sort and
filter the active view to only show nodes and pipes to bulk select and apply the
applicable item types to.

» [solate all the conduits/pipes as shown below (ensure nothing else is selected)

» NOTE: For most situations, driveway pipes/driveway nodes should not be included in
the inlet/storm comps — side drain pipe levels should be turned off and not included
for the item type application. If driveway pipes are on regular RCP or Alternate levels,
select “Yes" in the “DRIVEPIPE" property as shown below (default is always “No”).

Properties > B X | Properties vax
4 % Elements (1) 4 b Elements (1)
4 < Link:SD 4 < Link: SD
b @ ltems > @ ltems
/ Line A Line
. = =
STeTEn 0 SYSTEM
LINK sD
FROM 1005
T0 Pipe Removal Node Null 1 sD
UMD A NaN -
SUM (C XA) NaN 9399
PIPE LENGTH 7.0000 9999
T NaN 0.0000
NaN 0.0000
0.0000 0.0000
NaN 0.0000
DISCHG NaN 0.0000
INLET ELEV. 26.50006 0.0000
OUTLET ELE 25.5000¢ 0.0000
SLOPE 0.1512 0.0000
DIA 15.00 0.0000
MATERIAL N MP Side Drain VR 0.0000
HGL ELEY Na 0.0000
FULL FLOW CAPACITY  13. SPREAD 0.0000
- INTERCEPT (MAX) 0.0000
I DRIVEPIPE No I BY 0.0000
BYPASS TO INLET 0
DESCRIPTION
GUTTER -
I DRIVEFIPE No I
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= Aftach the "StormComps" Item type to all the conduits/pipes as shown below

ﬂ Drainage and Utilities ~ bA- Htl\_’h *- - ’ = -

m Home Layout Analysis Components

ilities View Tools Report Drawing

o Y80 v —
g imy 7 8 = v; -
= W oLse Y| Ix|l=E VS
Element ., Coordinate | Assef  |Attach|Distach Picklist Import/Export | Reports

@]  Selection (4 T System % £ Bl Manader| ftem | frem porE ?
Primary  Selection Geographic N 5 | Reports
| 1| References (1 of 1 unique, 0 displayed) ‘ ‘ = Level Display A‘t;:achdltelrrl - 0 listed
F = View 1, Default Attach an itern to an element

o

7 e = —

ﬂ Attach ltem
Text Style: Style (none)

StormComps

Select Al 1 Selected

DSS Items
SYSTEM
n InletStormComps_RawData
LINK
[z InletComps
FROM

o

2 ltemtypes CUM DA

SUMI(CXA)
PIPE LENGTH
TOC INLET
TOC FLOW
TOC DES
INTENSITY
DISCHG.
INLET ELEV.

-G - & - [Tl -S| Mzlzlalsls|7ls (B B @ @ X
TTe(hno\agy Preview Feature active - see details in Message Center,

- - + 21 Default

Elernent Selection > Identify element to add to set AJ | Attached 10itemis).
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» Repeat the process for all the nodes as shown below (be sure to include outlet riprap
pad cells or open end outlet pipes)

S View 1, Default
G-|d PRPLOON BE &

£ Attach ltem
Text Style: | & Style (none)

InletComps
Select Al 1 Selected  Clear
b DSS ltems

SYSTEM
4 W % InletStormComps Ra

STRUCTURE NUP
7] (1) InletComps

ALIGNMENT

STATION
& ltemtypes OFFsET
ELEVATION
GRADE
CROSS SLOPE
DRAINAGE AREA
RUNOFF COEFF.
TIME OF CONC.
RAINFALL INT
DISCHARGE D.A,

DISCHARGE CAR [
T EEELER B S O® @ X

|> Accept/Reject Selection 1 ‘ | @ | p_HVD_RipRap

» |f the user accidentally attaches an item to the wrong element, use the detach item
as shown below through the same process as highlighting and detaching. Note that
the attach item cannot be used on an element its already been attached to unless
it is detached first.

a Drainage and Utilities »| (8 H"._' i f — I KARAL_Readw 726 - BP*
Heme Layout Analysis Components Utilities Yigy & Drawing Production Drawing Liilities
& N ED @ e g 9O -
- e =@ v 4
Element .- Coordinate | Ascet  Attac Rcklist Import/Export  Reports
B Selection 1= System L & E Manager  Iter F F F
Primary Selection Geographic T Reports
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Run the Scenarios

= Run the analysis scenario for the inlet computations (4 in/hr scenario) (ensure it runs
for all the systems).

Note: Be sure to check that the correct units are set in the utility properties as shown
below (For example: Area should be acres, velociy ft/s, etc). If they are set incorrectly
then change them, save the file, restart the ORD and re-run the analysis.

Utilities Drainage

| “R.@ 5%

AdU
- [ Qalartinn

<Show All> v =
|Er0p_gr_t¥ Search ~ P~
~ Resulis (Profile Summary) A
Profile Description Composite 51 52
Has Hydraulic Jump? True
Culvert Control Type Outlet Control
*~ Results (Profile)
Depth (In) (f) 0.52
) () 092
886.70
876.95
886.51
ut) (ft 876.91
Headloss (ft) 9.76
Elevation Ground (Start) (ft) 890.00
880.00
888.00
878.00
2.00
2.00
(N/A)
Minimum Cover Distance Along Pipt (N/A)
2.00
ta D False
Backdrop Height (fi) 0.00
~ Results (System Flow)
m Drainage Area (fi 115.865.564
Sys Units and Formatting...
Y5 =T T q
System Intensity (in/h) 4.000
System Rational Flow (cfs) 227
System Additional Flow (cfs) 0.00
System Known Flow (cfs) 0.00
System Fixed Flow (cfs) 0.00
*~ Resulis (Upsiream Structure)
Upstream Inlet Tc (min)
Upstr ture Flow
Upstr ture Flow (T
Upstr ture Hydrau
Upstr ture Velocity
Upstr ture Velocity Head (11 0.19
Upstr ture Headloss Coeffi 0.516
Upstr cture Headloss (ff) 0.10
Upstr Structure Energy Grade Li 886.80
Upstream Structure 0901 v
System Drainage Area (ft®)
Contfributing runoff area of all upstream catchments.
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» Export the raw data as follows:
» Under the OpenRoads Modeling Workflow select the Utilities Ribbon Tab and then
Import/Export as shown below

ﬂ |OpenRoads Maodeling '| M- 5 H l'._x:g H:: - - ’ |.g| s

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities

[ o amn 9 5 E“ > —

= k amE ) V. W =

W - L T ¥ 7 X L= Vg ®
_ Element .., Coordinate | - Asset  Attach Detach Pick |Import/Export| Reports
@ Selection i.i 7 Systemn W e Manager ltem  ltem  List
Primary Selection Geographic Item Types ¥ | Reports

» The item type import/export dialog box will open. Select “ltems” (green block) and
then export as shown below. Repeat this process if you have multiple drainage files
(split up) and name each one accordingly so they do not get overwritten

&% Item Type Import/Export X
&/ ltems () Libraries

Import @) Export

Active Model =

Sort Properties ' Match ltem Type N
Selection Type ¢ All .

Export To :

Cancel

» A message should appear in the message bar showing the results of the export. (It
may show 2/2 or 3/3 depending on if the user has other item types attached to other
things (DSS item types, for example)

J,J‘I ltern type instances 1/71 exported

» Navigate to the folder the export(s) were saved to. Example is shown below.

Home Share View
.J 4 cut x 7 New item ~ \ﬂ open - H selectall

w.| Copy path -T__'| Easy access = Edit Select none

Pin to Quick Copy Paste Move Copy Delete Rename Mew Properties X X
access |7] Paste shortcut ta ta - falder - £ History EFImrertseIectlon
Clipboard Organize Mew Open Select
<« v P » ThisPC » Desktop » MNew folder I J) ]
~
" Mame Date modified Type Size
@ InletStormComps_RawData.xlsx 41172024 11:16 AM Microsoft Excel W... 12 KB
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» Hold SHIFT and RIGHT CLICK the file. Copy as path

MName Date modified Type Size

e cel W... 12KB
Edit

New

@ InletstormComps_Rz

Open as Read-Only
Print
Open in Protected View
Open with Explorer
@ Move to OneDrive
7-Zip >

Combine supported files in AcroPlot Pro..
Ea Scan with Microsoft Defender...
12 Share
Open with >

Give access to >

’ Combine Files In Revu
’ Convert Files In Revu

| I
Copy as path
Ore previous versions

= Click "GENERATE" in the excel sheet. Paste the file path and follow the prompfts of the
MACros.

A B

9 PATH:
10
11
12
13 | GENERATE l
14
15

Repeat for Storm Comps

» Repeat this process starting at Run the Scenarios above. Run the analysis scenario for
the 10-year storm instead of the 4. in/hr scenario.
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11.1 Pipe Profiles: Model Creation
Using Hydraulic Runs to Create Profiles within the Model

In order to create a pipe profile with accompanying HGL, EGL, proposed grade,
existing grade efc., the user must first create what is known as a hydraulic run. A
hydraulic run is essentially an alignment that runs along the pipe corridor.

» To create a hydraulic run for an entire system, go to the Layout Ribbon Tab >
Hydraulic Runs to Outfall

ﬂ Drainage and Utilities v b~ H h:; i:: * = k ﬁ B @ i: K:\RAL_Roadway'SUDA Testing\Drainage\drn_test.dgn
m Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing Utilities iTwin View NCDOT_Hydre

e - o =, Place Lateral () Place Pond 'y wasm 5 X
. N EE LS > B B |k @
B - [ Place Gutter & Place Low Impact Develo...

Element ..., Place Place Insert Place . Extract Filter Hydraulic Hydraulic | Utility Run Project
L] Selection i..i ™ Node MNodes Node Conduit <] Place Catchment From Graphic Manager Run From Mode|Runs to Qutfall |From Links  Run
Primary Selection Layout Profile Runs
45 Create Reaches T.. — X
Parameters -~
Profile Direction |LI|:| to Down e |
MNode Draw Type |Eu:u:-: a |
Feature -~
Feature Definition |NCDOT Proposed Pipe Profile - |
Name Prefix |L|nnameu:| |

Helpful Hint: “The Hydraulic Run From Node” command to the left can be used to
create profiles to/from specific nodes rather than the entire system

» The Create Reaches to Outfall dialog box will open. The options shown below are
the typical inputs. Node draw type “Box” will draw the nodes as boxes in profile
view. Ensure to select the feature definition “NCDOT Proposed Pipe Profile.”

» Select the outfall of the system to create the hydraulic run as shown below

e

Bl [Select Outal
0405 Circle
Level: Pipe Location Point CELL
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The proposed hydraulic run will be shown temporarily in orange, left click to accept

Q
5)
-

Click to Accept Profile Run.

The hydraulic run alignment will be automatically drawn in plan view. It may be
drawn under the existing pipes and not visible but should be there. Select it and

hover over it until the pop-up toolbar appears. Select “Open Profile Model” as
shown below

Open a separate view and click anywhere within that view to open the profile. The

x and y-axis will automatically be generated as shown below. If the design or
analysis scenarios have been run the HGL will also be plotted.

B View 8, Profile - 0401 to 0405
M-y~ 4 PPOOERBE HYEE| & Bkl
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11.2 Pipe Profiles: Engineering and Analysis Profiles

Opening and Customizing the Engineering and Analysis Report Profiles

In addition to the model profile generated above which is only viewable within ORD,
there are two other profile types (Engineering and Analysis) which can be generated
for paper or export.

=  Open the explorer tool as outlined in Section 3.3

» Expand the Drainage and Utilities Model section within explorer and all of its
subcomponents. All the nodes, conduits and catchments contained within the
model can be viewed here as well as the newly created hydraulic profile run.

. Drainage and Utilities Model ~
|5'eam": ,0|,0= ¥

4 < - Drainage and Utilities Model

4 < drn_test.dgn, Default

4 < ¢ MNodes
b < 0402 EH Open Profile Model
b <0401 Open Analysis Profile
b < 0403 Open Engineering Profile
B <y 0404 Rename
< 0405 I Reverse Profile Run
4 < Conduits :ﬁd Regenerate Profile Run
04016 #  Lock - Deactivate Profile Run Rules
< 0401 (] Fit To View
< 0404 K Delete
@ 0402 Zoom

4 < Drainage Area
<, 0401
% 0402 Clear Isolate I
4 B Profile Runs
‘
» £ Depends On
<, 0401
<, 0402
<, 0404

Isclate

» Right click on the profile run (example outlined in red above) and the three profile
options will be shown at the top.
(The first option, “Open Profile Model” is what was opened in the previous Section 11.1)
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Analysis Profile

0401 to 0405 - NCDOT Analysis (Doesn't Change Pipe Sizes & Inverts) (Set Rainfall Runoff County in Properties)

2,083.00
2,088.80
2,08.60
2,098.40
2,098.20
2,098.00
2,087.80
2,057.60
2,057.40
2,087.20
2,057.00
2,08.80
2,09.60
2,09.40
2,096.20
2,096.00
2,095.80
2,095.60
2,085.40
2,085.20
2,085.00
2,094.80
2,054.60 —~.
2,094.40 i
P20 NS B N R ——— i )
2,094.00 i

2,093.80 i

2,093.60
2,093.40
BEESD Show Profile Annotation Table
2,082.00

2,082.80
2,082.60
2,052.40
2052.20 Show Legend
2,052.00
2,051.80
2,051.60 Chart Options.
2,051.40
2,091.20 T~
2,091.00
2,090.80
2,080.60
2,080.40
2,080.20
2,080.00
2,083.80
2,088.60
2,085.40
2,085.20
2,085.00
2,088.80

Elevation (fty

Show Annotation Labels

Show HGL

Show EGL

Auis Options.

0.00 1000 2000 30.00 40.00 50.00 60.00 70.00 ©50.00 S0.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00 170.00 160.00 150.00 200.00 210.00 220.00 230.00 240.00 250.00 260.00 270.00 280.00 290.00 300.00 310.00 320.00
Station (ft)

Engineering Profile

&l Engineering Profile - 0401 ta 405 (dm test - Defaultstow) L
B-L- oG fas|ale

Profile Annotaons

- Q-2 v @

>N0&

6 - Preasre Ppe

0401
ol S /’_2‘095,38
B Toaton 2,100.00

§147]  Pond Oulet Soucturs
@ + Hesdwal
b o Puma
b = Wt Wel
52 o Pressre dmcion
£ = SCADA Bement
1147] = Vanable Speed Purp Battery

5 = A Vabve 2,095.00

Elevation (ft)

2,080.00

2,085.00
-6+00 0+00 6+00 12+00 18+00 24+00 30+00 36+00 424

Station (in)
% 6300, ¥: 2083641 |[1194%

The user can customize the labels and data shown on each to their liking and then print
to a .pdf or export it.
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12.1 Labeling: Drainage Labels for Plan Sheets

Standard Labeling for Sheet Views and Drawing Scales

NCDOT is currently in the process of developing standards for notes, callouts, and
labeling in ORD. Future releases of this document will cover drainage labeling here.
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12.2 Labeling: Analytic View

Turning on Temporary Analytic Labels and Gutters for Drainage Components

The following steps below outline how to turn on temporary labels within the model
space to view basic drainage element names and other properties without having to
open the properties tool for each one.

= First, make sure to change annotation scale to something close to 1:1 or smaller to
view the analytic view labels properly. Note: Changing the annotation scale to 1:1 or
smaller should only be done temporarily and will make other labels too small to be
viewed. The standard scales for all other labels to be viewed and placed properly is
are the typical 1"=20’, 1"=40’ 1"=50’, etc.

» Under the Drainage and Utilities Workflow go to the Drawing Production Ribbon Tab
> Drawing Scales tool group. Change the scale as depicted in the screenshots below.

CUSTOM 2:1 -
12400 -
1"=50' b 1"=500'
5 ACS Plane Lock \ (o 1"=600"
- 1=1000'
é Annotation Scale Lock
i Current
Drawing Scales
CUSTOM 2:1 -
A

e Custom..,

= To turn on and off Analytic View, press CRTL+B or go to the View Ribbon Tab > View

Attributes.
[z View Attributes - View 1 - *
View Mumber: 1 - Ell.__ll EE
@ Presentation v
@ View Setup A4
W Background Map v
||=|§ Analytic Symbology ~
Use Analytic Symbology
St Pt
Symbology Definition:
Phiysical
Physical - Pipes
Structures-CC-Types
Structure - Types
Inlet - Physical
Inlet-CC-1-Capture Types
Inlet-CC-2-Spread
Inlet-CC-3-Overflowing
PFipe - CC
Pipe-CC-1-Diameter
Pipe-CC-2-Slope
Pipe-CC-3-Type
Pipe-CC-4-Cover
Pipe-CC-5-Velocity
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» Ensure that “Select Product” is set to “Drainage”

= The “Symbology Definition” controls what set of drainage items are labeled and what
type of properties (nhode name, catchment name, top elevation etc.) are shown in
the labels.

» To edit and create Symbology Definitions use the tool located in the Uftilities View
Ribbon Tab > Element Symbology.

ﬂ Drainage and Utilities M S H l'_s;g Bs:: L * g .‘ ﬁ 2] % £

Home Layout Analysis Components Litilities View Tools F

=Y * 5 IE Element Symbelogy I @ (E; [E Querie
L -

D v BH Open Profile Model & Netwo
) Element -, . . Flex Selection

@p Selection L0 ™  “e¢ Open Cross Section View Tables Sets

Primary Selection Drawing Views Results Views Selection and

» The Element Symbology dialog box will open as shown below. Symbology Definitions
with different property labeling preferences can be edited or created here.

&4 Element Symbology - *

Lhities

Label-Only | Symbology Definition w

O- X =0~ -0

=1 @ Conduit A
-1 A Label

-] Ay Velocity

O > Properties that are

-] A Conduit Description labeled
- Ay Velocity (Average)
- Ay Slope (Calculated)
-] Ay Conduit Type
-] Ay Catalog Class
[ ]@% Velocity (Average)
- ]@% Material Types (3)
- []@% UserDefined Pipe
~[]@% Diameter Range
- []@% Slope (Calculated)
- []@% Cover (Minimum} Range
- []@% Slope (Calc) Range
- []@% Condutt Type
- []@ Calc - Veloc Too Slow or Fast
- []@% Diameter
- []@% Calc - Flow / Capacity (Design}
-] @ Lateral
A Label

@ Channel
A Label

[l Gutter
COLMA Label

© Pressure Pipe
A Label

Catch Basin

A Label
LA, Inlet Type
&[] Ay Inlet Location o

o
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13.1 Views: Opening a 3D View

Using a Second Screen or View to Check a Drainage Model in 3D

Every Drainage and Utilities model contains 2D and 3D elements/linework. In earlier
sections, it was recommended that the 3D reference of the active drawing (and 3D
references of roadway design files) be turned off because design was being done in
the 2D plan view. It can be helpful, especially with two screens, to have a 3D view open
in tandem with the 2D view. The steps below outline how to open a 3D view.

= Open asecond view using the view toggles toolbar (typically docked on bottom or
top of the screen)

4t Q0 - & - [B MuttiModelviews ||| [l 2]4]5]6] 78 I:‘,oJ A e @ N

Mew Mode = Saving Utility Projects .I

» The view will open. To change screens, left click the top left corner as shown below

Left Click

B View 2, Default
Restore ) & EE| o

Move

=l
[

I Change Screen

Size
= Minimize

o Maximize

x Close Alt+F4

= Right click anywhere in the view and select View Control > 2 Views Plan/3D. The 3D

view will open in view 2.
= Use the view rotation tool as shown below to rotate around in 3D.

W View 2, Default-3D

a1 v
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= When active in a 3D view, notfice that the some of the attached 2D versions of
references do not appear. The user will have to click in the view they want to be
active in to turn on and off references for that view.

= Reference displays are independent of each other in a 2D vs. 3D view. For example,
a 3D reference can be turned on in the 3D view but will remain turned off in the 2D
view and vice versa.

» The 3D view can be helpful to spot check box depths or any major elevation errors in
reference to the roadway corridor model (see screenshot below showing a catch
basin relative to the roadway gutter in 3D).

» |f ufilities are put info a 3D utility model the 3D view can be a powerful tool in
identifying and visualizing utility conflicts with the storm drainage.
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14.1 Proposed Ditches: Standard Ditch Modeling Process
Designing, Drafting, and Coordinating with Roadway to Model Proposed Ditches

Please see the separate ditch design guide on the NCDOT Hydraulics website for the
ditch modeling process.
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15.1 Quantities: Pipe Removal, Plugs and Flowable Fill

Standard Process for Drawing in and Quantifying Removal, Flowable Fill Etc.

Since pipe removals, flowable fill and pipe plugs do not require drainage areas and
don’t necessarily need to be modeled in 3D, the process for placing these items has
been simplified via placement of a civil element. The steps below outline how to place
these miscellaneous drainage design quantities in the design file.

Note: This process does not apply to side drain or driveway pipes. Side drain/driveway
pipes must be modeled with two nodes and a conduit in 3D (See Section 8.5).

» To place pipe removal or flowable fill, under the OpenRoads Modeling Workflow,
select the Geomeftry Ribbon Tab > Lines > Line Between Points as pictured below.

E;J OpenRoads Modeling 'I M & H l‘._s:; BQ L " g =
Home Terrain I Geometry I Site Corridors Model Dete
i . Import/Export ~ e iy o
O Y B 2 s

1 5 Design E ts - :
El Element -, I R Civil Reports | Lines
@ Selection i ™ ' Standards ~ Toggles = - -
Primary Selection General Tools I_ " Line Between Paints I

Line To Element 4

Fr lime Babusen Ares

» Select the feature definition that applies as shown below

&% Line - X

Parameters o~

[] Distance 24132
[] Line Direction NSO°00'00.0"E

Feature Y

Feature Definition |Nu Feature Deﬁn'rtin|
e
G-l Alignment
- HYD Ditch
i i@ Fowable Fil

@ NCDOT Proposed Pipe Profile
_ ----- & Pipe Remaval
- HYD_Modeling
=-l NCDOT

Mame
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» The dialog box options for Pipe Removal and Flowable Fill are shown below

Parameters ~
] Distance 611.0623
[ Line Direction [N90°0000.0"E |

Feature ~
Feature Definition |F‘i|:|e Remowval w |
MName Pipe Remaval -

Pipe Removal »
Length (ft.) 0.0000
Pipe Size (in] (Mone) e
Pay ltem Number  (1995000000-E
Alignment | “-—-l
Start Station | -I'
End Station |
Offset LT/IRT 0 4

™ | eave Blank

7

Jrz" Line

Parameters
] Distance
] Line Directicn

Feature
Feature Definition

Mame

611.0623
NS0°0000.0"E

Flowable Fill

*

-

| Flowable il -

Flowable Fill
Fipe Size (in.)
Quantity (cubic yards of fill)
Pay Item Number
Alignment
Start Station
End Station
Offset LT/RT

|[None}

TR

£ UL n

:“"__: Leave Blank

Nt U

» The name field can be left as is. For every instance of a repeat name, the software
will simply add a number to the end of the name automatically
» The pipe size can be chosen from the drop-down list or can be left blank and chosen
later in the element properties
» The alignment and station information should be left blank. This information will be
filled out automatically at the end (covered in Section 15.2)

Line
Level: Exist Structure Minor Pipes RCP 24 Inch ([none))
Ref: 3 [ \FinalSurveyiU6004_ncdot_fs dgn)

Place the line along the pipe to be removed or filled as shown in the screenshot below
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To place a pipe plug the process is very similar except that the user will place a point
instead of a line. Follow the steps below to place a pipe plug.

= Underthe OpenRoads Modeling Workflow, select the Geometry Ribbon Tab > Point >
Point as pictured below.

E] !OpenRoads Modeling '| M- 5 H l'_t:; BC: ’ Igl =

Home Terrain | Gecmetryl Site Corridors Model Detailing Draw

S - P J = »
e 1< Import/Export * r 7 L
=k o % ¥/ Ofe
D - |#% Design Elements = ™ e . .
Element - . Civil Reports | Lines Arcs | Point
@q Selection L.i ™ 9 Standards ¥ Toggles = v = v -
Primary Selection General Tools |,‘-\ Point

4% Egual Space Points
%, Locate Point

2" Modify Points

» The place point dialog box will open

6% Point - *
Pipe Plug ~

Pipe Sizs (in) [Nore) |

Quantity (cubic yards concrete)

Pay tem NMumber 2264000000

Alignment |

Stmtion | Leave Blank

Offset LTIRT [0 -
Elevation ~

Elevation Mode |None ~ |
Rotation ~
Rotation Mode [Absolute Value v

[] Rotation [s39a757.7W |
Feature -~

Feature Definition |F‘ipe Plug ~ |

Name |Pipe Plug - |

Description |Pipe Plug |

» The name field can be left as is. For every instance of a repeat name, the software
will simply add a number to the end of the name automatically

= The pipe size can be chosen from the drop-down list or can be left blank and chosen
later in the element properties

= The alignment and station information should be left blank. This information will be
filled out automatically at the end (covered in Section 15.2)

» Place a separate pipe plug on each end of the pipe that is to be abandoned
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Pipe Removal / Flowable Fill Profiles and 3D

The above elements are drawn as a civil geometry element therefore it has the ability
to be assigned a vertical profile. This is an optional step that may be helpful for seeing
proposed work in 3D. OpenRoads makes it easy is to quickly create a vertical profile by
following the steps below. If the civil geometry is assigned a vertical profile it will be
visible in the 3D view as a line.

= First, it is recommended that an active terrain model is set
= Next, select the element and hover over it unfil the toolbox appears as shown below.

~ —
@ & - % -
o

Select the "Open Profile Model” command.

»  Follow the prompts to open another view where the profile model will be displayed.
The screenshot below shows the ground line profile by default which was drawn from

B View 2, Profile - Side Drain Pipe - EI@
M- PRPOOER SER & B lais A

the active terrain automatically
= At the top of the profile view select the profile drop down as shown below and select

B View 2, Profile - Side Drain Pipe - o[ (]
E-o-d PPROERR SFE & (MEB|kis| A

B13.2 # 1 Quick Profile From Surface

Profile Line Between Points |

Profile Line To Element

4
FSpTIey (T

Profile Line From Element

“Profile Line Between Points”
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» The command will prompt to select a feature definition. Select the feature definition.

» Draw the profile by placing a straight line at the start and end of the profile limits as
shown below. The chosen start and end elevations will serve as the designed
inlet/outlet inverts.

Enter End Point

Parameters:Length | EREIIEES
Line: Side Drain ﬁpe -

= After the profile is drawn, select it and hover over it until the toolbar appears. Select
“Set As Active Profile” as shown below.

» The profile that was drawn is now attached to the linear element.
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15.2 Quantities: Station & Offset
Assigning Station and Offset Values Using the Asset Manager

Before exporting the remove, flowable fill, and pipe plug quantities to excel, the station
and offsets must be assigned to any drainage elements that do not already have them.
This includes pipe removals, flowable fill, and pipe plugs. Station and offset are assigned
through a built-in tool in ORD called the Asset Manager

» Under the OpenRoads Modeling Workflow select the Utllities Ribbon Tab and then
Asset Manager as shown below

OpenRoads Modeling | W8~ = H tx:; Gx:: - v ’ g 5
Home Terrain Geometry Site Corridors Meodel Detailing Drawing Production Drawing

L= ) s G B QS T—

=Y k 3 amE ¢ o] LV 4 = m )
| - e V 7 X L= V¢ ®

_ Element .., Coordinate = Asset |Attach Detach Pick Import/Export  Reports
@ Selection i 7 System T E.s & Manager| ltem  [tem  List ; ; ;
Primary Selection Geographic Item Types T4 Reports

» The asset manager dialog box will open as shown below. Select the “Open Asset
Definitions File" icon as shown outlined in red below.

&) Asset Manager — X

(=]

Open Asset Definitions File.  Elements

Element Selection

® All Elements
Selection Set
Fence
MNamed Boundary

Linear Reference

Assign | Export
Assignment Mode

® Add
Replace

[ P T X .

= Navigate to the workspace folder path as shown on the next page.
*» Note: If the file was created in 10.10 or an early version of the 10.12 workspace, the

property of the removes, flowable fills, and pipe plugs may be named

“Misc_Drainage_ltems”
= If this is the case, the item type will be incompatible with the DSS.

= Please refer to Appendix D for converting the item type to be compatible
with the newer workspace versions
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=  For 10.12 and higher workspaces:

«l NCDOT_CONMECT_WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US MNorth Carolina » Roles » NCDOT Hydraulics » Standards » Seed » Excel

s

MName

Date modified Type Size
@ D55_Asset_Manager.xlsm Microsoft Bxcel M... 97 KB
ORD D55 Template.xlsm rosoft Excel M... 21,769 KB
!ES Remove_Plug_Fillxlsm Microsoft Bxcel M... 66 KB

=  For 10.10 workspaces:

») NCDOT_CONNECT_WORKSPACE » Configuration_10_10 » Organization-Civil » Disciplines »

NCDOT_Hydraulics » Standards > Seed > Excel

Mame

Date modified Type Size
!53 DS5_Asset_Manager.xlsm Microsoft Bxcel M... 97 KB
ORD DISS Template.xlsm Microsoft Excel M... 21,769 KB
IES Remaowve_Plug_Fillxlsm Microsoft Excel M... 66 KB

= Open the “Remove_Plug_Fill.xlsm” file and the elements on which to populate station
and offset will appear as shown below

:J Asset Manager

=

Remove_Plug_Fill

Pipe Removal

Elements

Element Selection

Flowable Fill ® All Elements
i Selection Set
Pipe Plug Fence

Named Boundary

» Check dll the drainage elements on the left side and then check the box “Linear
Reference” on the right

=  Press the ellipsis button to select an alignment. This will prompt a command to visually
select the alignment as shown below.

. Select Alignment |

Complex Element: L

Feature: AlignmentiNCDOT\ProplALG_Centerline
Agtive Profile: 14 Line

Level: Prop Honzontal Alignment ({none))

Ref: 1 (U-6004_rdy_alg_L dgn)
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Once the alignment is selected, it will show up in the dialog box as seen below.
4 Asset Manage — X
® &

Rermave_Plug_Fill

Elements

~ Pipe Removal Element Selection

v Flowable Fill ® Al E|E_ments
Selection Set
+ Pipe Plug Fence

MNamed Boundary

+ Linear Reference

L

I Assign I Export I
Assignment Mode
Add
Replace

® Update Sta/Off Values
Remaove

Update Assets

» Select the option box “Update Sta/Off Value™ (Note: Select “Add” if applicable)
1. The “"Add"” option will be used if actions from Appendix D were needed

If there a multiple alignments (-L- and -Y- lines) this process will have to be repeated
for each alignment but instead of “All Elements” selected the user will have to use

Mizc_Drainage_ltems

Elements
+ Pipe Removal Element Selection
. ® All Elements
| Flowable Fill Selection Set
+ Pipe Plug Fence

Mamed Boundary

“Selection Set”, “Fence”, or “Named Boundary” as shown below to group the
elements appropriately for each alignment

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

» The final step is to click “Update Assets”. A message notification will pop up at the
bottom of the screen showing a successful addition of assets and how many elements
have been updated (see below).

o x

Assets Added to & Element(s)

B ———

j,.i’ Aszets Added to 6 Element(s)

= To verify that station and offset have been properly added, select a pipe removal,
flowable fill or pipe plug and view its element properties (Section 3.2)

=  An example of the station and offset properties filled out is shown below.

Pipe Removal )
Alignment L

Length (ft.) 193.0000

Fipe Size (in) 15

Start Station 12+16.22

End Station 14+09.40

Pay ltem Mumber 0935000000-E

Dffset LT/IRT Left

= Important Note: Anytime additional pipe removals, flowable fills or pipe plugs are
added or existing ones are moved, the station and offset will need to be updated by
running the asset manager again (repeating all the steps in this section)
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15.3 Quantities: Raw Data Excel Export

Exporting Drainage Quantities to Excel

Once all station and offset values have been assigned to pipe removals, flowable fill
and pipe plugs, the drainage summary sheet is ready to be created. To create a DSS,
there are a few intermediate steps involved by the user. The user must first export an
item type report following the steps below. (Note: See Appendix C if the DSS properties
from Section 4.6 are missing to retroactively apply DSS Items)

» Under the OpenRoads Modeling Workflow select the Utilities Ribbon Tab and then
Import/Export as shown below

E:‘ |OpenR03ds Meadeling '| M & H l'._::g Ec: - - * 121 s

Hoeme Terrain Geometry Site Corridors Medel Detailing Drawing Preducticn Drawing Utilities

@ ey amn G5 &G Y — :
& T VU | _—l =

M - * - oo V # "X L& V# ®

_ Element ., Coordinate | . Asset  Attach Detach Pick |Import/Export| Reports
@ Selection i ¥ System - % ) Manager Item ltem  List

Primary Selection Geographic [tem Types T Reports

» The item type import/export dialog box will open

» Select “Instance” (green block) and then export as shown below

4 Item Type Import/Export X
./ Items [ Libraries
Active Model -
Sort Properties | Match Item Type -
Selection Type : Al N
Export To :
Cancel

» Select the ellipsis button and navigate to the drainage folder for the project.

= Hit "Export”
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A message should appear in the message bar showing the results of the export.
.j‘_.a"l ltem type instances 1/1 exported

If the user has placed pipe removals, flowable fill or pipe plugs they will see that 2
instances have been exported.

,_!,J‘I Item type instances 2/2 exported

» Navigate to the folder the export(s) were saved to as shown below.

Contains drainage
structures, pipes, elbows,
collars, headwalls, and riprap

_ltem Type Exports » Test

Mame Date modified Type

@ DSS ltems.x| 9/25/2023 10:05 PM Micr
!@ Remove_Plug_Fill.xlsx 11/16/2023 3:08 PM Micr

\ Contains pipe removal, pipe

plugs, and flowable fill export

» |f a project has been split up into multiple drainage files the user will want to rename
the excel exports with a number to avoid overwriting later on (example:

“DSS_ltems_1")
= Open the newly created excel spreadsheet(s) to verify correctness.

» The tabs at the bottom represent each drainage element as shown below.

37
38
Header Flowable Fill Pipe Removal Side Drain ®
Readv
34]
Header | Masonry Structures (DSS) | Pipe (DSS) )
- T, -
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» A screenshot of the typical quantities on each tab is shown below.

A B C D E F G H
1 Elementld Alignment End Station Length (ft.) OffsetLT/RT Pay ltem Number Pipe Size (in.) Start Station
r r
2 (3033 0.0000 (i} 0995000000-E (Mone)
r r
3 [3461 L 25+57.93 56.0000 Left 0995000000-E 30 25+01.34
r r
4 (3900 L 14+09.40 193.0000 Left 0995000000-E 24 12+16.22
r r
5 (3906 L 11+62.63 17.0000 Left 0995000000-E 18 11+78.14
r r
6 3913 L 10+40.60 63.0000 Left 0995000000-E 15 11+02.74
Masonry Structure  Masonry Masonry
10ft and above Structure 5ft Structure (ea.) Node ID  Grate Type DS5 Structure Type D55 54 or>D5S Station
"0.0000 "0.0000 i "a01 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 = G.D.1 TYPE "A" STD. 840.17 OR STD. 840.26  No 16+27
"0.0000 "1.4000 1 ‘0403 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1 TYPE "A" STD. 840.17 OR STD. 840.26  No 16+25
"0.0000 "0.0000 1 ae C.B. STD. 840.03 No 17+88
"0.0000 "0.0000 1 ‘0407 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.I. TYPE "A" STD. 840.17 OR 5TD. 840.26  No 19+00
"0.0000 "0.0000 1 "0409 M.H. FRAME AND COVER STD. 840.54 1.B. STD. 840.31 OR STD. 840.32 No 19+79
"0.0000 "1.8000 1 ‘0404 G.D.I. (W.S. SAG) FRAME W/ 2 GRATES STD. 840.22  G.D.I TYPE "A" STD. 840.17 OR 5TD. 840.26  No 20400
"0.0000 "2.8000 1 ‘0413 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.I TYPE "A" STD. 840.17 OR STD. 840.26  No 23422
"0.0000 "0.0000 1 ‘o501 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.I. TYPE "A" STD. 840.17 OR 5TD. 840.26  No 24450
"0.0000 "0.0000 1 ‘o502 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.I TYPE "A" STD. 840.17 OR STD. 840.26  No 27451
'0.0000 "0.0000 1 1101 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.I. TYPE "A" STD. 840.17 OR STD. 840.26  No 14482
"0.0000 "0.0000 1 ‘416 G.D.I. (N.5. FLAT) FRAME W/ 2 GRATES STD. 840.29 T.B.D.I STD. 840.35 No 23+22
"0.0000 "0.0000 i ‘14 G.D.I. (N.S. FLAT) FRAME W/ 2 GRATES STD. 840.29  T.B.D.I STD. 840.35 No 23422
"0.0000 "0.5000 1 ‘907 G.D.I. (N.5. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1. TYPE "D" STD. 840.19 OR STD. 840.28  No 25+04
"0.0000 "0.0000 1 ‘o505 G.D.I. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24  G.D.I TYPE "A" STD. 840.17 OR STD. 840.26  Yes 29439

=  The user can close this excel sheet once the contents have been verified and move
onto the next Section to populate the DSS.
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15.4 Quantities: Generating DSS (Drainage Summary Sheet)
Using the Macro-Enhanced DSS to Auto-Generate Quantities

= Once the all the quantity export files have been created (previous section), the
project’s DSS can be generated.

» The user should begin by copying the empty DSS template from the workspace into
their project’s drainage folder.

NOTE: Currently, the DSS is still in beta. If the user cannot locate the ORD
DSS_Template as shown below, try downloading the most recent workspace. If
all else fails, a beta copy can be provided by reaching out to the contacts
shown in the References Section. All that is asked is that the user provide beta
feedback, thoroughly log any issues they run into and email them to NCDOT.

» The empty DSS template is located within the workspace as shown below.

=  For 10.12 and higher workspaces:

«l NCDOT_CONMECT_WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US MNorth Carolina » Roles » NCDOT Hydraulics » Standards » Seed » Excel

Mame Date modified Type Size

D55 Asset Manager.xlsm Microsoft Excel M... 97 KB
!53 ORD D55_Template.xlsm Microsoft Excel M... 21,769 KB
17 Remove_Plug_Fillxlsm Microsoft Excel M... £6 KB

=  For 10.10 and higher workspaces:

»| NCDOT_COMMNECT_WORKSPACE » Configuration_10_10 » Organization-Civil » Disciplines » MNCDOT_Hydraulics » Standards » Seed » Excel

Mame Date modified Type Size
[SS Asset Managerxlsm Microsoft Excel M... 97 KB
@ ORD D55_Templatexlsm Microsoft Excel M... 21,769 KB
Iy Remove_PIug_Fm.xIsm Microsoft Excel M... 66 KB

= Once the DSS template has been copied and renamed for that specific project, open
it up.

» |f the useris experiencing an untrusted file banner error when opened in excel, follow
the steps in Appendix E

» Important Note: the DSS worksheets are not protected, and all cells are unlocked. This
allows the user more freedom to copy/paste and edit things manually however,
deleting columns, renaming worksheet tab names, and changing column header
names may cause the macros to produce errors, not work, or simply generate wrong

|r FNFDED GUIDANCE @ -]
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information. For more information and guidance on this, click the info and guidance
button in the DSS spreadsheet as shown below.

= To start, Click the button labeled “IMPORT" as shown in the screenshot below

Alternate Pipe
[RCP, CSP, CAAP, HDPE, or

DSS, 48" or iess - USER INTERFACE

INFO AND GUIDANCE (1) 4 8
dance (Sec. 15

Manual Link with Addition

12|15 | 18 [ 24 | 30 | 36 | 42 | 48

DO NOT USE RCP

MAXIMUM PRINT WIDTH

11 12 13 14 15 16 17 18 31

*» Note: The import button is only located on the 48orLess tab, however, it will import for
both the 48orLess and 54orMore items.

= A prompt will ask to input the file path of the first item type export (as created in
Section 15.3)

Microsoft Excel x
Enter the file path of the 'D55_[tems' Export:
Make sure to enter the entire file path with the Cancel

xlsx - Example: ChlUsers\Desktop\DS5_[tems.xlsx

HIMNT: Select the file then hold Shift + Right Click
-> Copy as Path

Warning: This import function DOES NOT APPEND
to data that has already been imported, it will
overwrite any data previously imported. Therefore,
please import all the separate files together in one
session
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» Notice the hint on the prompt dialog box. The path can be copied directly in this
manner as shown below (holding shift)

Organize Open
Ty Edit
ype Exports » BR-0074
MNew
~
Mame Open as Read-Only
£3] DSS Items.xlsx Print
@ D55 Items_duplicatetes Open in Protected View

Open with Explorer

& Move to OneDrive
7-Zip >
CRC SHA >

Combine supported files in AcroPlot Pro...
Scan with Microsoft Defender...
Share

& EH

Open with

Give access to

? Combine Files In Revu
y Convert Files In Revu

Copy as path

Restore Previous ¥ersions

Nofice that the path can be pasted with the quotes on each end as shown above and
it will still work correctly.

IVIZKE SUFE TO ENTEN TNE ENTIFE TIE PATN WITA THE Lancel
xlsx - Example: ChUsers\DesktophD55_ltems.xlsx

HIMT: Select the file then held Shift + Right Click
-» Copy as Path

|"C:\L|sers\Desktop\_ltem Type Exports'\BR-D0741D55 tems xlsx"| |

= A progress bar will appear while the data is imported.

35%
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= Once this has finished it will prompt if the user has more data to import (example: the
pipe removal/flowable fill/pipe plug “Remove_Plug_Fill.xlsx" or another DRN export if
the project was split info multiple DRNs)

Additional DRNs

Data Processed Successfully Do you have additional DRMN
DGMN's Data Exports to add?

Yes Mo

= Select the applicable choice. In this example, there was only one import and “No”
was selected

» To generate, Click the button labeled “GENERATE"” as shown in the screenshot below

GENERATE

Alternate Pipe
(RCP, CSP, CAAP, HDPE, or

DSS, 48" orLEss - USER INTERFACE

48 EZE

DO NOT USE RCP

» Note: The generate button is only located on the 48orLess tab, however, it will
generate for both the 48orLess and 54orMore tabs.

= The program will prompt the question below for statewide vs. non-statewide tier.
Select the appropriate choice. Depending on the choice, the DSS header for
alternate pipe vs. side drain will change (alternate pipe for non-statewide, side drain
for statewide)

Tier

Is this project Statewide tier? (select no far regional or
sub-regional tier}
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=  The next prompt will ask if the user wants to archive the current DSS. Select “No” if this
is the first fime the user is generating the DSS or an archive is not needed.

Archive Data

The following process of generating the DSS will clear out
any old data in and rewrite the worksheet, Do you want to
archive the old data before running the macro?

= A progress bar will appear while the imported data is sorted and populated in the DSS
table

Populating Drainage Summary Sheet, Please Be Patient *

52%

» Be aware that while excel macros are powerful, they cannot be undone. Once they
are run, the edit-undo functions will reset. Therefore, it is recommended to archive not
just with this function but also make copies of the workbook in external folders if major
changes or alternative designs are being performed.
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= Once thisis complete the DSS should be populated (example on next page)

= Check the 54orMore tab as well, the structures and pipes over 54" should be
populated. If there are structures that need quantities filled out by hand on the
S4orMore, ensure to fill those out based on the custom sizing and standard details.

DSS, 48" or1ess - USER INTERFACE

48

2 443 444 445 446 447 445 449 450 451 452 453 454 455 455 457 458 459 480 451 482 463

LRT 16+27 48  RT 143

0401[0403 15.9 18 140
LRT 16+25 14 LT |0403 16.3

0403 [ 0404 99 6.5 ar2
LRT 20+00 17 LT |0404 133

0404 [ 0405 6.5 25 64
LRT 17+88 65 RT [ 0406 133

0406 [ 0407 100 6.8 108
LRT 19+00 54 RT [ 0407 948

0407 [ 0408 6.8 6.3 76

DSS Finalization Process: User-Initiated Tasks

DSS macros generate most of the sheet data, but some manual edits and effort are sill
required to complete the process. While future updates may enhance or automate
these steps, for now, the following actions are necessary.
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Rows that require user action will be flagged red in the first column as shown below.

L 12+75

L 14+82 RT | 0508 4830

0508 | 0601 477

RT | 0509 480.0

0509 | 0608 417

L1816 RT | 0801 478.0
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DSS Pipe Elbows

» [f pipe elbows are proposed on the project, this will be indicated in the dump columns
on the farthest right side of the table (outside the print area) as shown below.

CORRUGATED ALUMINIUM ALLOY

» This indicates that the pipe has elbows and the user must determine the size and
manually add the pay item description + quantity in one of the light yellow, template
headers as shown below

##" SIDE DRAIN PIPE ELBOW
=W " SIDE DRAIN PIPE ELBOW

(=W 8" SIDE DRAIN PIPE ELBOW
(W 5" x5 x 38 PERF. C.5.P. TEERI

™ 15" C.5. ELBOW |

P8 . PIPE END SECTION
P8 . PIPE END SECTION
B8 . PIPE END SECTION
B - SPRING BOX PIPE

Bl SPRING BOX STD. 840.41
B e s x #5° PERF. C.5.P. TEE R
B 2 cusTom INPUT

B . cusTom INPUT

B . cusTom INPUT

P cusTom INPUT

B cusTom INPUT

B cusTom INPUT

B = custominpuT

=
&
5
=
a
<

0

W 58" R.C. ELBOW

##" SIDE DRAIN PIPE ELBOW
##" SIDE DRAIN PIPE ELBOW
##" SIDE DRAIN PIPE ELBOW

" C.5 ELBOW
#" R.C. ELBOW

W #5835 x i PERF. C.5.P. TEE RISER ##
W #5835 x i PERF. C.5.P. TEE RISER ##

W 5" PIPE END SECTION
(=8 " PIPE END SECTION
W 58" PIPE END SECTION
CW #58" SPRING BOX PIPE
W SPRING BOX STD. 840.41
5 CUSTOM INPUT

(=l CUSTOM INPUT

5 CUSTOM INPUT

5 CUSTOM INPUT

5 CUSTOM INPUT

5 CUSTOM INPUT

(= 5 CUSTOM INPUT

* 4 575 576 577 578 579 580581 582 583 584 585 586 587 588 589 590 591 592 593 59+

75 576 577 578 579 580 581 582 583 584 585 586 587 586 589 590 591 592 593 58

—

m—]

Once the user enters in the pipe elbows, they should also clear the cell from the dump
column which will automatically resolve the red warning in the first column
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DSS Open End Pipe Nodes

The node for an open end pipe is typically not included in the drainage summary sheet
since the open end itself is not considered a structure and there is no pay item
associated with it. Standard practice is to include the pipe row associated with the
open end, but not the open end node’s row.

» |f open end nodes are on the project, they will generate and be flagged in the dump
column on the farthest right side of the table as shown below.

IGATED ALUMINIUM ALLOY

0502 | 0506/ 4882 | 4870
L12+77 37 | RT | 05056 489.8
0505 | 0508 4844 | 4770

18
19 L 12+75 39 LT | 0506 489.0 | 1 |

L 14+82 46 RT | 0508 483.0

» The user should delete the row of the open end pipe by selecting a cell in the row to
be deleted then clicking the “delete row” button as shown below.

» |t is recommended to use the delete row button rather than manually deleting the
row since the macros are based on a set range of rows and columns. Deleting
manually could potentially throw off the macros if they are ran again later.

Existing Structure Nodes

Existing structure nodes are generated in the DSS because they may act as the
upstream node for a proposed pipe (in the case of a new pipe leaving a retained,
existing structure). However, if an existing node does not have a proposed pipe
associated with it, it should be deleted from the DSS manually.
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» Existing nodes will flagged in the dump column on the furthest right side of the table
as shown below.

‘CORRUGATED ALUMINIUM ALLOY

% L12+76 23 LT | oese 1000

» |f the existing node is deemed to need to be deleted from the DSS, the user should
delete the row by selecting a cell in the row to be deleted then clicking the “delete
row" button as shown below.

»  Otherwise, if the existing node does have a proposed pipe associated with it, it can
be left and in the remarks column noted as “Existing structure”

- I
§ W.S.  WIDE SLOT
cy

10+45 12 LT | o402 501.0 EXISTING STRUCTURE
0402 0403 4972 | 4842
10+75 13 LT | 0403 498.0
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Rows With No Data

In some instances, particularly if the user is still using ORD version 10.10, the pipe or node
will generate with a name, station, and elevation but no pay item quantities.

= [f this occurs, the row will be flagged and an error message will be shown in the dump
column as shown below.

C.AAA.  CORRUGATED ALUMINIUM ALLOY
C.B. CATCH BASIN

C.5.

D

G.D..

JB.
M.H.
N.S.
PV.C.

T.B.J.B. TRAFFIC BEARING JUNCTION BOX
W.S. WIDE S5LOT

315.231

» The user must add in the quantities manually in order to correct this error.
» Once adll the red flagged cells are corrected, the DSS is complete.

= Note: The DSS must still be checked thoroughly to ensure everything has generated
correctly. OpenRoads versions and workspace updates may produce bugs that the
excel macros do not account for in the future. Updates to the DSS will be pushed out
as bugs are discovered. Please reach out to NCDOT if any errors are occurring with
screenshots or other helpful information (such as design files).

September 2024 Return to Table of Contents




OpenRoads Drainage and Utilities NCDOT Quick Start Guide

15.5 Quantities: DSS Printing
Printing the DSS with the ORD Sheet Border Within ORD

Before printing the DSS to a PDF or importing directly into a sheet model in ORD, the user
must hide enough columns to fit the print width.

* A macro has been developed to help speed up this process and hide large chunks
of commonly unused data.
= Click the button “HIDER HELPER" as shown below.

GENERATE HIDER HELPER INSERT ROW GENERATE PRINT PAGES

» A dialog box will appear which will guide the user through asking which columns they
want to hide as shown below.

AF AG AH Al | Al AK AL

GENERATE PRINT PAGES

JIK|ILIMN|[OQ|P|Q|R|S|T

e
L3

Hide Columns

Do you want to hide the selected Columns?

It appears that Alternate Pipes (all sizes)
contains no data

= Once the user clicks through and hides enough columns, the macro will automatically
exit and notify the user that the print width has been achieved.

» |f the print width is not achieved, even after running through all the chunks of data,
the user will be notified as such and will have to hide more columns manually.

» Once the print width is achieved, the print pages are ready to be generated. Click
the button “GENERATE PRINT PAGES” as shown below.

GENERATE HIDER HELPER INSERT ROW GENERATE PRINT PAGES
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= Note: If the DSS has data in the 54orMore tab, the user will also have to generate print
pages by clicking the same button on the 54orMore tab.

» The print pages will be generated as their own tabs as shown below

| 48orless | SdorMore | RipRap&DDE | 48Print1 | 48print2 | asprint3 || (&

The next step is to print the DSS. While there is a button to print to PDF, the border will not
be the most up to date. For most all NCDOT projects, the DSS should match the newest
ORD sheet border that the project plan set uses. Since this border has elements that are
too complex for excel, the recommended process for printing the ORD DSS is outlined
below.

This process will go over how to copy/paste the tables to .dgn sheet models and then
add them to the overall print set of the project.

» Navigate to the first print sheet and click the “COPY PRINT AREA" button.

g C DEF G H | [JOHO G/OKOLOMONDD SX Sy 82 TA T8 1. SRRV VZ WIWEWTWIWEWEWEWH W1 W WK WL bl WHwWT W
cowPTED 8- WSERT HeRE AT WSaAT RERE

oo e HERE GATE: __ WSERT HERE

Note: Invert Elevations indicated are for Bid Purposes only and shall not be used for praje,
See "Standard Specifications For Roads and Structures, Section 300-5".

-------

nnnnnnnnn

SRESHESRRREEYBEY KXY B N
L

=
EJE—
EJ—
JR—
o R %07

mm,-‘,
o) 4 Tal ATRE0s, a2

EERIRAYDRALE

AR N

» Create and open up a blank ORD sheet model. (Steps for sheeting are outlined in
the roadway ORD module 13 at this link)

September 2024 Return to Table of Contents



https://connect.ncdot.gov/projects/roadway/ord/forms/allitems.aspx

OpenRoads Drainage and Utilities NCDOT Quick Start Guide

» Paste into ORD by pressing CNTRL+V or right clicking and “paste from clipboard™

¥ Select Previous

& Cutto Clipboard
Copy to Clipboard

Paste from Clipboard E

Delete Element

X =

@1 Properties

» The following dialog box will appear.

Z% Paste OLE Object  — X

Object: Microsoft Excel Worksheet (code)

Paste as: | Picture =

Method: |By Corners ~

= The user can choose the options that suit their needs.

= The recommended process it to choose “paste as picture” and method “by size”

= “Paste as link” will create a link to the excel sheet which will update automatically,
however, the link can break if the DSS print sheets are re-generated and it may cause
read-only issues with the spreadsheet.

» “Paste as embedded” is not recommended.

» Note that any updates that take place after pasting may need to be updated by re-
pasting.

*» Add the sheet to the sheet print set and print through ORD.

» This process can also be replicated using the printed PDF attached as a raster image

» The final sheet is shown below.

I NORTH CAROLINA

DI OF TRANSPORTATION
DIVISION OF

TSR S T e
RS sy 1o s wae Srinire. e S E

! FSHELT 05 108 L wnl

» Repeat this process for all sheets and then print with ORD.
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16.1 References and Contacts

This document is meant to be a living document that will be updated as Bentley makes
improvements and NCDOT projects are fully transitioned to ORD software. User
feedback, questions, and bugs/error reporting will be an important aspect of
determining the best practices and improvements that can be made. Please use the
contacts and links below as additional resources.

Document Updates

NCDOT is currently in the process of developing an email list that will send out
notifications for when this document is updated.

Contacts

NCDOT is currently in the process of developing a webpage for ORD Drainage and
Utilities which will have contacts, supplemental forms, and FAQs

Additional Guidance / References

NCDOT

= Hydraulics Unit Homepage
= CADD Services ORD Homepage
» Instructional Videos (link currently in development)

Bentley

= Bentley OpenRoads Designer CONNECT Edition Document
= Benftley Subsurface Utilities CONNECT Edition Help
= Benfley OpenRoads YouTube Channel

Comments and Questions

Please direct comments and questions regarding this guide to
HydraulicCADDSupport@ncdot.gov and a project team member will reach out.

Beta DSS Contacts: Jordan.Bendl@kimley-horm.com & Bill.Elom@aecom.com
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Appendix A — Customized Civil Accudraw
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Creating A Custom Civil Accudraw Option for “Unlinked” Station and Offset

In Section 4.1, it was outlined that nodes are typically placed with a station referenced
to an alignment and the offset is referenced to the same alignment. There are certain
scenarios where it may be useful to have the node’s station and offset referenced to
separate alignments. For example, a node’s station can be referenced to the -L-
alignment but the offset referenced to the curb alignment. This can be useful when the
-L- alignment is straight and the curb is curved or similar scenarios.

To have this option, the user will have to create a custom option in the Civil Accudraw
settings as outlined below.

=  Open the Civil Accudraw toolbar as outlined in Section 3.4 and select the Accudraw
settings as shown below.

Civil AccuDraw n

|Shcrtcut5: Civil AccuDraw Settings

3
E =
.

T
|

» The Accurdraw settings will open as shown below.

E'J Civil AccuDraw Settings = X
Operation  Display Coordinates  Favorites

[ Auto Load

Floating Origin

Context Sensitivity

Smart Key-ins

Preserve Method Locks

[ Sticky Z Lock

[] Always Show Compass

[] Show Accudraw Dialog

=  Select the favorites tab as shown below and click “add”.

&4 civil Accubraw Settings _
Operation Display Coordinates | Favorites I

Name Ordinate 1 Ordinate 2 Commo...  leon

Distance-Direction  Distance Direction Yes &) Civil_Accudraw_DistanceDirection?

Dist-Dir Unlinked ~ Distance Direction No & Civil_Accudraw_DistanceDirection2

Dist-Dist Distance Distance No @0 Civil_Accudraw_DistanceDistance

K X Y Yes == Civil_Accudraw_XY

DX DY dx dy Yes ﬂ Civil_Accudraw_DxDy

Station-Offset Station (ffset Yes 'I Civil_Accudraw_StationDffset

DeltaStation-Offset  Delta Station Offaet Yes 4 Civil_Accudraw_DstationOffset

Add Edit Delete +* ¥
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=  Name the new favorite “Station-Offset Unlinked” as shown below.

Station-Offset Station (iffset Yes 'fCiviI_Aocud raw_StationOffset
i eha Station Cffset Yes HCivil_ﬁ{:cudraw_Dstatianﬁset
Station-Offset Unlinked| Y Na == Civil_Accudraw_XY

Add Edit Delete

» |nput the settings for the newly created “Station-Offset Unlinked” as shown highlighted
below.

Station-Uttset Station Uttset Tes # IVI_ACCUaraw_STationumsEt

Delta Statinn [Ciffget Yeg i
Station-Offset Unlinked Station Offset Mo 4 Civil_Accudraw_StationOffset_unlinked
o | o

» |f the new option does not show up, toggle on and off Civil Accudraw or exit and
open the toolbar again as shown boxed in red below

Civil &ccuDraw n

FAL | © o ® - 11 & MR

Helpful Hint: Ensure Civil Accudraw is associated with the current alignment first by using
a command that will display it such as “draw line.” If it is not associated with the current
alignment, press the “O" key (“O" stands for “origin”) in either the station or offset data
field, hit enter, and it will prompt the user to select an alignment. With this newly
created option in particular, this process is more finicky, and one error is that sometimes
entering “O" in the station field may not do anything. If this happens, follow the steps
below:

<Reset> (right click)

Toggle on the regular station-offset option

Enter the “O" in the offset field and not the station field

Select the alignment the station should be linked to

Toggle on the station-offset unlink option

The station should now be linked to the alignment you chose in step 4

AR R e

If these steps fail, some form of alternating between the station-offset option and
station-offset unlink option and entering “O" in the offset field may correct the issue.
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Appendix B — Roadway Profile Reports
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Using Roadway Profile Reports to Locate Crest / Sag Locations

It is often necessary for the hydraulic engineer to mark sag/crest locations on the plan
and use these locations to place nodes. To view a vertical geometry report of a profile,
follow the steps below.

» Ensure the roadway alignment is referenced into the current drawing and furned on

for the main view.
= Open asecond view as outlined in Section 13.1
» Select the alignment and hover over it until the toolbar appears as shown in the

screenshot below.

Open Profile Model

=  Select the "Open Profile Model” as shown outlined in red above.
=  OpenRoads will prompt the user to select a view. Select the second view screen by

clicking anywhere in it. The profile will open.

B View 3, AttachedLongSection - L EI@
H-L PLROER OSEE K| e B oka A

» Select the profile and hover over it until the toolbar appears next to the cursor as
shown in the screenshot below.

]
""'/E i oo

Profile Report
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» Open the profile report. Select the “VerticalAignmnetReview .xls” report tab (on the
left). The crest and sag locations will be printed out on with the code “VHP” (Vertical
High Point) and “VLP" (Vertical Low Point) with the station and elevation printed to
the right of them as shown in the screenshot below. Other vertical geometry data is
also printed out such as VPT, VPI, efc.

FllleCa:fols N VEI ls L VRVIVLY OuL.£IV
I Civil Terrain Length: 240.000 ol
4 CivilGeometry Entrance Grade: 0.034
Aquaplaning.xsl Exit Grade: 0.003
EEO"”E‘WEO?”“K;'C” Commabelimitedac r=100*(g2-gl)/L: 1292
zeometryPoints ommaDelimited.xs
Eeometgpoints_FeatureN:uPath.xsl K=17(g2-g1) 7413
Horizontal AlignmentAreaxs Middle Ordinate: -0.930
HaorizontalAlignmentCheckintegrity.xsl
HorizontalAlignmentControllineDataTablaxsl Element: Linear
Horizental AlignmentCurveDataTable.xs! VET 3640000 302 270
Horizontal AlignmentCurveSetElementRaview.xs]
Horizental AlignmentCurveSetReview.xs VPC 3720.000 802.510
HarizontalAlignmentEventPointlist.xs| Tangent Grade: 0.003
Horizental Alignmentinterval XYZ.xs| Tangent Length: 80000
HorizentalAlignmentLength.xs!
HorizontalAlignmentReview.sl Element: Symmetrical Parabola
Horizontal AlignmentReviewASClLxs]
Horizental AlignmentReviewWithPluxs| VPC 3720.000 802.510
HorizontalAlignmentStationEquations.xs| VPRI 3850.000 802.900
Horizental AlignmentTaTIW.xs! PVRC 3980.000 a00.690
Horizontal AndVertical AlignmentReview.xsl I VHP 3759000 802 568
HorizentalElementsTable.xsl
HorizontalElementsTableSimplified.xs Length: 760.000
HorizontalElementsXYZxs] Entrance Grade: 0.003
HorizontalRegressionPoints NSlews.xsl Exit Grade- 0017
HorizontalRegressionPointsReview.xsl r=100"(g2-g1)/L: _0.769
SettingOutTable.xsl
SettingQutTableDeflection.xsl K=11{g2- g1k 130.000
Traverse.xsl Middle Ordinate: -0.650
TraverseCurveASCllxs]
TraverseCurveASCII2.xs| Element: Symmetrical Parabola
TraverseCurveASClI3xsl PVRC 3980 000 800,690
TraverseEditASCllxsl
TraversePoints.s| VPl 4160.000 T97.630
VerticalAlignmentCheckintegrity.xsl PVRC 4340.000 804.470
VerticalAlignmentintervalStationElevationGrade.xs I VLP 4091273 799 744 I
VerticalAlignmentintervalStationElevationGradeAS Cength: 360 000
VerticalAlignmentPointsXY xs|
Entrance Grade: 0.7
VerticalAlignmentReviewASCllxs] . Exit Grade: 0.038
4 = — — » r=100*(g2 - g1)/ L: 1.528 b
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Appendix C -DSS For Earlier Workspace Projects
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Retroactively Applying DSS Items to Older Projects

If the user’s drainage project was created before the rollout of the Fall 2023 workspace,
this section will step through how to retroactively apply item types in bulk to be able to
follow the steps in Section 15.3 to complete the DSS.

= There are two ways to retroactively apply DSS item types
1. Use the Asset Manager (Recommended)
2. Bulk Apply By Hand

Both are outlined below respectively.

1. Using the Asset Manager to Retroactively Bulk Apply DSS Items

= First, ensure that the drainage design is complete and ready for item types to be
assigned.

= Additionally, ensure that any outdated item type definitions in the file are cleared out
by following the steps below

» Under the OpenRoads Modeling Workflow select the Utllities Ribbon Tab and then
Attach ltem as shown below

OpenRoads Modeling o =R ] H tQ‘ EQ - - * é =
Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing

[ Fexy ey a4 8 €b, =
ES k imn 7 o V1S4 =

M - b v 7| "X L= ¥§ ®

_ Element ..., Coordinate Asset | Attach |[Detach Pick Import/Export | Reports
[ Selection i..i 7 System % E‘s & Manager Item | ltern  List
Primary Selection Geographic ltem Types T | Reports

= Select the ellipsis button as shown below.
:’J Attach ltem — O x

Text Style: | &3 Style (none)

Select All 0 Selected  Clear o

> &= D55 ltems

3 S22 ltemtypes

» |f there are any DSS ltem Types in the active file right click and delete them as shown
below.

[ Item Types

Libraries  Utilities

& @ B x O X

|- [ pss items [
b ) Adjust (DSS)
b [ Convert (DSS)
s =] Rename
b [ Convert (DSS) Grate 7 @
u
> [ Elbow (DSS) B c
opy
=
elete
b (3 Masonry Structures (DSS) L3

(g New ltem Type
[ Mew Property Type

» The useris now ready to apply the most updated DSS ltem Types
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» To apply the DSS ltems with the asset manager, a similar process will be followed as
Section 15.2

= Under the OpenRoads Modeling Workflow select the Ufilities Ribbon Tab and then
Asset Manager as shown below

OpenRoads Modeling N I A= H l'._;;; Bs:: L I ’ é =

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing

Ta, ey amn B G — :
bl [} ] \) \) —_ el

& - k W e g V # "R L= vﬁ' U.
) Elernent ... Coordinate Asset | Attach Detach Pick Import/Export  Reports
] Selection i 7 Systemn k) % B Manager| ltern  ltem  List

Primary Selection Geographic ltem Types G| Reports

» The asset manager dialog box will open as shown below. Select the “Open Asset
Definitions File” icon as shown outlined in red below.

ﬂ Asset Manager - X

3|5)

Cpen Asset Definitions File Elements

Element Selection

® All Elements
Selection Set
Fence
MNamed Boundary

Linear Reference

Assign | Export
Assignment Mode

® Add
Replace

Plee S Ca 0L oo
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» Navigate to the workspace folder path as shown below (note: it is recommended to
download the latest workspace for any updates to this file)

=  For 10.12 and higher workspaces:

«l NCDOT_CONNECT_WORKSPACE » Configuration_10_12 » WorkSpaces » DOT-US North Carolina » Roles » NCDOT Hydraulics » Standards » Seed » Excel

-

Mame Date modified Type Size

I @ DS5_Asset_Manager.xlsm I 11/6/2023 6:52 PM Microsoft Excel M... 97 KB
Bl ORD DS5_Templatexlsm 23 41 Microsoft Excel M... 21,769 KB
@ Remove_Plug_Fillxlsm 3 6:55 Microsoft Excel M... 66 KB

=  For 10.10 workspaces:

») NCDOT_COMNMECT_WORKSPACE » Configuration_10_10 » Organization-Civil » Disciplines » NCDOT_Hydraulics * Standards » Seed » Excel

MName Date modified Type Size

!ES DS55_Asset_Managerxlsm 11/6/2023 €:52 PM Microsoft Excel M., 97 KB
b ORD DSS_Template.xlsm 11/17/2023 410 PM Microsoft Excel M... 21,769 KB

!ES Remove_Plug_Fill.xlsm 11/6/2023 6:55 PM Microsoft Excel M... 66 KB

= Open the “DSS_Asset_Manager.xIsm” file and the DSS properties to apply will appear.

& Asset Manager — =

3=

D55 Aszzet Manager Elernenis

Adjust (DSS) Element Selection

® All Elements
Convert (DSS) Selection Set

Convert (DS5) Grate Eence
Elbow (DSS) MNarmned Boundary
Headwall (D55)
Masonry Structures (D55)
Pipe (DSS) .
Pipe Collar (DSS) Linear Reference
Rip Rap (DSS)

Assign | Export

Assignment Mode
® Add

»  Select all the boxes as shown below then hit *Add Assets” (note: even if you do not
have some of them on your project, it does not matter, you can check them all)
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» A message nofification will pop up at the bottom of the screen showing a successful
addition of assets and how many elements have been updated (see below).

0 x

Mzcets Added to 6 Element(s)

T ——

.j,) Aszets Added to & Element(s)

= To verify that DSS ltems have been properly added, select a pipe or node and view
its element properties (Section 3.2)

= The user should see a DSS property like the one shown below. Note: the duplicates
shown below are a bug in the way the asset manager applies the item type, the DSS
generator has been coded to delete out any duplicates in the final process.

Pipe (D55) ~

Start Node 0401

Start Node 0401

End Node 0402

End Node 0402

Start Invert 496.2292

Start Invert 4962292

End Invert 496.2292

End Invert 496.2292

Length (f.) 62.0000

Length (f.) 62.0000

Length DSS (ft) 64
64
18.0000
18.0000
NCDOT RCP IV
NCDOT RCP IV

Elbows? No

Elbows? No

D55 Comments (Type Herg)

0SS Comments (Type Here)

Stroking Definition v |,

= Note: the duplicates shown above are a bug in the way the asset manager applies
the item types, the DSS excel sheet (Section 15.4) has been coded to delete out the
duplicates in the final process. However, any black text items (user choice) should be
filled out twice (for example the “elbows?2” choice above)

= The user must now go through and check specific drainage elements for the user
choice selections as needed (elbows yes/no, grate types for converts, etc.) Note that
elbows are set to no by default so if there are no pipes with elbows they do not need
to be changed.

= The process is now complete, and the user should follow the steps in Section 15.3 and
then Section 15.4 to generate the DSS

» Troubleshooting Alignment/Station: There is a potential issue that has been
encountered with ORD 10.10 where the DSS property’s alignment may appear blank,
and the station would be counted from 0+00 instead of 10+00 (however, the
alignment and station would appear correct in the other properties). To fix this issue,
follow the steps outlined at the end of Section 4.6.
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No

. Bulk Applying DSS ltems by Hand (Not recommended unless Option 1 Fails)

» The second option to retroactively applying DSS items is to bulk apply them by hand

» This option takes longer and has more user effort than the asset manager process,
however, if the asset manager process is being buggy or is no longer supported by
Bentley in the future, this method will work by manually attaching the items.

= First, make sure to download the latest workspace.

» Under the OpenRoads Modeling Workflow select the Utllities Ribbon Tab and then
Attach ltem as shown below

a OpenRoads Modeling g 5 H l'_t:g EI?:: - v ’ EJ = C
File Home Terrain Geometry Site Corridors Maodel Detailing Drawing Production Drawing Utilities

g [y amn & ® G T—

=8 = amE - o) =

@ - k R e V vz? X L= V‘.‘i .

_ Element .., Coordinate | . Asset ||Attach|Detach Picklist Import/Export  Reports

(2] Selection i 7 System ‘;@ % l-j Managef| Itemn |[f [tem ; 5 L
Primary Selection Geographic em Types 4 | Reports

» The attach item dialog box will open.

» |f the options below aren’t appearing the user will have to select the ellipsis button as
boxed in red below

&1 Attach Item — O X
Text Style: | &2 Style (none)
o1 . |]
Select All 0 Selected  Clear
{4} [ | &3 DSS ltems

[ Adjust (DSS)
(5 Convert (DSS)
O Convert (DS5) Grate
[ Elbow (DSS)
O Headwall (D35) Please select an ltem Type.
O Masonry Structures (D5S)
() Pipe (D5S)
(] Pipe Collar (DSS)
b %= Misc_Drainage_ltems

I 52 ltemtypes
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» The item type editor will open. Select Libraries>Import as shown below.

Q [term Types

Uit

& New

Import

Exit

» Import the file at the path shown below

|<< Configuration_10_12 » WorkSpaces » DOT-US North Carolina » Roles » NCDOT_Hydraulics » Standards » Dgnlib » Feature Definitions

Mew folder
Fay
™ Marmne Date modified Type Size
| ;fﬂ NCDOT_HYD_Features_Annotations_Levels_Elern Temp.dgnlib 8/25/2023 8:33 PM Bentley MicroStati... 2,068 KB
ﬂ NCDOT_HYD_Features_Levels_Elem Ternp_DitchStandards.dgnlib - 8/11/2023 2212 PM Bentley MicroStati... 388 KB
/& NCDOT_HYD_Features_Levels_Elern Temp_Energy_Dissipator.dg...  2/11/2022 2212 PM Bentley MicroStati... 836 KB

» |f the warning below appears select the options boxed in red, or click through the
ones that are preferred to be skipped.

&4 Confirm Overwrite bt

I An Itern Type Library named "Misc_Drainage_ltems" already exists in the active file. Do you
wish to replace it?

Do this for all remaining ltem Types

Replace Skip Cancel

» The DSS item types library should now be imported and appear in the attach item
dialog box.

» Anitem can be attached to any element, therefore, the user will have to sort and
filter which drainage elements to bulk select and apply the applicable item types to.

» For example, to attach the pipe DSS item in bulk, isolate all pipe levels in the active
view (turn off all levels except pipe levels).
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=18 BR-0074_FINAL_drn.dgn, Default
-8R .\.A\011 0 - BR-0074 US 70\Drai GC_BR-0074_hyd_drn.dgn
4_FINAL_drn.dgn, Defau

.\011036510 - BR-0074 US 70\FinalSurvey\br0074 Is ncdot fs.dan

Pipe Location Point CELL
P_HYD_TL_Ditch_Boundary
P_HYD_TL_Ditch_Base

P_HYD_Pipe_RCP_Class_IV
P_HYD_Pipe_Alternate

P_HYD_Construction
P_HYD_Catch_Basin_Grate_840_03E_48_Dia_CELL
Junction Box with Manhole 840 31 48 Dia CELL

= Do this for all drainage items until the process is complete

September 2024 Return to Table of Contents




OpenRoads Drainage and Utilities NCDOT Quick Start Guide

Appendix D — Upgrading Outdated Workspace Item Types
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Upgrading the Removes, Flowable Fills, and Pipe Plugs Item Types

Previous workspace versions had the item type property “Misc_Drainage_ltems”
associated with the Pipe Removal, Flowable Fill and Pipe Plug feature definitions
however, the user must update the item type property to the “Remove_Plug_Fill” item
type for the DSS to generate correctly. Follow the steps below to upgrade the item

type.

» Under the OpenRoads Modeling or Drainage and Utilities Workflow select the Ufilities
Ribbon Tab and then Attach Item as shown below

zj Drainage and Utilities M@ 5 H l‘-_‘g BQ - - ’ g =

File Home Layout Analysis Components jes View Tools Report Drawing Production Drawing Utilities
= e ey a 8 €a\ —

a * amy G = =

& - A V X L= V# ®

Detach Picklist Import/Export  Reports

Element ..., Coordinate Asset
ltem

@3 Selection L 7 System k4 | Managgr | Item

Primary Selection Geographic em Types fa | Reports

=  Select "Browse”

J%S Attach ltem

£ []

Select All 0 Selected Clear Brows; ‘operties
> ‘= D55_Asset_Manager
[+ “= Misc_Drainage_ltems

» Delete the ltem type called “Misc_Drainage_ltems

{ =3 Misc_Drainage_ltems ]

@ New ltem Type
b [J Flowable Fill - g

@ New Property Type
b [ Pipe Plug

=] Rename
> O Pipe Removal x

Cut

b [ Side Drain

[ Copy

K Delete

=  Confirm the delete.

Confirm Delete

Iltem Types in ltem Type Library "Misc_Drainage_ltems™ are
referenced by ltems in the active file, Deleting it will delete
these ltems. Do you wish to proceed?

= Attach the new item type “Remove_Plug_Fill" to all the items by following the steps in
Section 15.2
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Appendix E - DSS: Troubleshooting VBA Permissions
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Troubleshooting Excel VBA Macro Permissions

In certain instances, Microsoft excel blocks an excel file thinking it was downloaded
from an untrusted source (especially if that excel file contains macros). If the user is
experiencing trouble getting macros enabled and sees the following message at the
top of the DSS excel sheet, follow the steps below.

File HO£ Insert Page Layout Formulas Data Review View Automate Help = B~
rrrj X Calibri v 11 o~ = = g gPJ % Eﬁ(_onditicnal Formatting ~ @ E
Paste EB N B I U~ AA === Number @Format 2 fable~ Cells Editing | Analyze
- g Hie A A = 3= B - i Cell Styles ~ - - Data
Clipboard Font ] Alignment ] Styles Analysis ~
Ij SECURITY RISK Microsoft has blocked macros from running because the source of this file is untrusted, Learn More X

= Note: NCDOT employees will not have the following option as shown below and
should skip to the next page

* Navigate to the file in file explorer and right click the file.

=  Open the properties and unblock it as shown below.

|
L EEmm—————

General Securty Detals Previous Versions

Type of fle:  Microsoft Excel Macro-Enabled Worksheet (xism)

| Openswih 3] Excel 2016 Change
1
| Location
f
Size
| Sizeondsk
[
| Created
|  Modfied
{ Accessed
1
Attrbutes [(JReadonly [[]Hidden Advanced
[}
Security This file came from another
| computer and might be blocked to (] Unblock \
ect this
‘ help prot computer \
i
f Cancel

= [f this still does not work, follow the steps below.
= Launch excel and go to file > options.
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»  Select Trust Center > “Trust Center Settings” as shown below

Excel Options ? X
e @ Help keep your documents safe and your computer secure and healthy.
Formulas
Data Security & more
Riooting Visit Office.com to learn more about protecting your privacy and security.
Saus Microsoft Trust Center
Language )
Microsoft Excel Trust Center
Accessibility

Ad 4 The Trust Center contains security and privacy settings. These settings help keep your -
vanee computer secure. We recommend that you do not change these settings. TJrust Center Settings...
Customize Ribbon

Quick Access Toolbar

Add-ins

Trust Center

oK | | Cancel

*  Macro settings and tfrust settings are shown below.
= (NCDOT employees will need to locate the trusted location tab as shown below and
move the spreadsheet to that location and try opening it again.)

Trust Center ? X

Trusted Publishers Macro Settings

Trusted Locations

_/ Disable VBA macros without notification
Trusted Documents

* Disable VBA macros with notification

Etecidogiataiog _' Disable VBA macros except digitally signed macros

Add-ins _) Enable VEBA macros (not recommended; potentially dangerous code can run)

ActiveX Settings

[ Enable Excel 4.0 macros when VBA macros are enabled

Macro Settings
e Developer Macro Settings
Message Bar ["] Trust access to the VBA praject object madel

External Content
File Elock Settings
Privacy Options

Form-based Sign-in

| oK | | Cancel

» The user should adjust these as necessary which may solve the issue.
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Appendix F — Converting Geopak to ORD w/ Model Builder
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Using Model Builder to Convert Geopak to ORD

NCDOT Hydraulics has developed a way to convert a project from Geopak drainage in
MicroStation to an ORD D&U file.

» The process is outlined in the following data set folder download available on the
NCDOT Hydraulics website

https://connect.ncdot.gov/resources/hydro/ORDFiles/ GEOPAK%20Drainage%20t0%20
ORD%20Drainage%20and%20Utilities%20Converter%s20Tool.zip

Connect NCDOT

BUSINESS PARTNER RESOURCES 2 e EEp SR

Doing Business  Bidding & Letting Projects = Resources Local Governments

Asset Management  Environmental = Geotechnical = GIS BGEIENTA Materials & Tests  Contract Standards =~ Mapping Resources

Resources for ORD Drainage

ﬁ » Connect NCDOT » Resources P Hydraulics » Resources for ORD Drainage

OpenRoads Designer Applications ORD Best Practices

ORD version 10.09 or higher must be used. ORD Best Practices POF|

NCDOT ORD Drainage Manual o] Training

NCDOT ORD Ditch Design Manual POF Bentley’s OpenRoads Designer Drainage
& Utilities Learning Path

Updating Local ORD WorkSpaces POF

E\ﬂlet and Storm Drain with Instructions .

: 2022 Summer NCLUG Ditch and Drainage
Exercises

How-To

Create HEC RAS Data in ORD POF
Contact

Creating Hydro Cross Sections for Redline Review POF |

How to place text in ORD [Por) Contact Hydraulics CADD Services at
NCDOT via Email

Placing Crest and Sag Levels POF

How to convert Geopak Drainage data to ORD Drainage and Utilities data

Links

NCDOT CADD Services ORD: OpenRoads

= The process still has some steps required by the user to perform manually and some
minor bugs however, it will save the user a decent amount of time and bring in the
base elements.
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End of Document
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