OpenRoads Drainage &
Utilities Quick Start Guide




OpenRoads Drainage and Utilities NCDOT Quick Start Guide

Table of Contents

1.1 Introduction: OpenRoads Drainage and ULIlItIES ..o 5
1.2 Introduction: Drainage and Utilities WOrKflOW — .....oooiiiie e 5
1.3 Introduction: Opening the Hydraulics WOrksSpace ..o 6
2.1 Terrains: Creating Terrain Models From Survey .Tin FileS ... 8
2.2 Terrains: Creating Terrain Models From LIDAR ......oooiiiiiieeee e 11
2.3 Terrains: Clip Terrain MOUEIS .......ooiiiiieie e 13
2.4 Terrains: Merge Terrain MOUEIS .......ooiiiiiiie e 15
2.5 Terrains: Proposed Terrain MOAEIS .......c.ooiiiiiiiiiiiie e 17
2.6 Terrains: DISPlay CONTOUIS .......coiiiiiieieeeti ettt sttt ettt san e b e sae e et e e snseebeenneenees 19
3.1 Drainage Modeling Initial Setup: WOrkflow ..o 21
3.2 Drainage Modeling Initial Setup: Property TOOIS  ...oooiiiiiiii e 22
3.3 Drainage Modeling Initial Setup: EXplorer TOOI  .....ooiiiiiieeeee e 23
3.4 Drainage Modeling Initial Setup: Other Helpful Setups ..o 25
g I N oo L= ST o = ot =T o 1= o | RS 27
4.2 Nodes: Node Hydraulics / Node Utility Properties ..o 32
G [0 o [T O 1 1 = £ TSRS 34
o N oo L= [N S 1 1T £ 38
4.5 Nodes: Background Data  .......cccoevciieiiiiie ettt e et nnae s 40
4.6 NOUES: DSS PrOPEILIES ...ovieiiiie ittt ettt e s e st e e e s be e e ste e e snte e e sbeeesaeeeaneeeenneeas 41
4.7 NOAES: PIPE EIDOWS ..ottt et et e e b e et e e st e e e beesnbe e e enreeenneeas 43
5.1 CatChments: PIACEIMENT ..ottt bbb e et b e et eeneas 44
5.2 Catchments: Time of Concentration and C SVAlUES oo 46
6.1 GUIEIS: OVEIVIEW  ..eiiiiitiiiiee ettt ettt sttt et e s b et b e st e e b e e s ate e be e e a b e et e ebeeenbeesaeeeteennes 54
6.2 GUIEIS: PIACEMENT ..ottt e et e bt et sbb et e e nbeeenneenneas 54
(SRS U1 =] S A0 V7= g o T o PR ORTR 56
7.1 Spread & Inlet Computations: RUNNING SCENAIIOS  ..ocvviviiie e 57
7.2 Spread & Inlet Computations: Viewing RESUILS  ......ooooiiiiiiii e 60
S0 @0 g [0 [ U] K3l o = Vot =T 1= o | RSP SRTS 61
8.2 Conduits: Editing INnverts and PIPe SIZES ...t 64
8.3 CONAUILS: CrOSS PIPES ...viiiiiieii ettt s e sttt e e st e e st e e e s bae e satee e snbessnaeesneeeans 68
8.4 Conduits: Open End Pipes/ HeadwallS ..ot 69
8.5 Conduits: Side Drain PiPE ...ococieiiee ettt et e e e sbe e e s are e e s abe e s snbeeraeeans 72

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

8.6 Conduits: BacKkground DAta  .........ccooceeiiiiiieie et 73
9.1 Pipe Hydraulic Computations: RUNNING SCENAIOS ...cccooiiiriieeiieeiee e 74
9.2 Pipe Hydraulic Computations: Viewing RESUILS ... 81
9.3 Pipe Hydraulic Computations: Adjusting the DeSigN ..o 83
9.4 Pipe Hydraulic Computations: Running Multiple Systems ... 87
9.5 Pipe Hydraulic Computations: Background SettingsS — ...occovicieiiie e 88
10.1 Flex Tables: Introduction and Creation  .......ccccocceeeriieeniie s e e e e 89
10.2 ORD Stormdrain SYSIEM All ...t 91
11.1 Pipe Profiles: Model Creation  .........oocioiiiiiieie et 99
11.2 Pipe Profiles: Engineering and Analysis ProfileS ..........cocoiiiiienieieeeee e 101
12.1 Labeling: Drainage Labels for Plan SNEEetS ..o 103
12.2 Labeling: ANAIYLIC VIEW ...ttt 104
13.1 Views: OPeNniNg @ 3D VIBW  ....oiiiiiiieie ettt sttt se et b e 106
14.1 Proposed Ditches: Standard Ditch Modeling Process  ...ooiviiiiienieeee e 108
15.1 Quantities: Pipe Removal, Plugs and Flowable Fill ... 109
15.2 Quantities: Station & OFfSEL  .....viii e 114
15.3 Quantities: Raw Data EXCEl EXPOIt  ......oooiiiiiie ettt s 118
15.4 Quantities: Generating DSS (Drainage Summary Sheet) ... 121
15.5 QUANtItieS: DSS PrHNLING ..vvciciiee i ce ettt e sttt ae e ste e sate e e s aae e e saneesssaeeesnreenneeans 133
16.1 References and CONTACES  ....coiviiiieiie ittt sttt san e as 136
Appendix A 0 Customized Civil ACCUAIAW  ....oooviiiiie e 137
Appendix B 0 Roadway Profile REPOIMS ......cooiiiiiie ettt 140
Appendix C 8DSS For Earlier Workspace PrOjECES .......cccvviiieieiiie et 143
Appendix D 8 Upgrading Outdated Workspace Item TYPeS  .ooovii e 151
Appendix E 0 DSS: Troubleshooting VBA PermiSSions .........ccccoccevevieeicieesie e sseeeseiee e 153
Appendix F 8 Converting Geopak to ORD w/ Model Builder ... 156

Note: 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.
Screenshots and other new features  may not be updated immediately with new

softw are updates.

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

Revisions Sheet

Page | Section Date Description

5-6 1.3 04/2023 A The process to download the current NCDOT workspace
and launch ORD for ORD v10.10 was updated

8.5 09/2023 A Side drain / driveway placement guidance has been
changed

- - 09/2023 A Video links fixed

- 09/2023 | A Added Appendix C

15.2 09/2023 A Updated path of where asset manager excel files are
foun d in the workspace

4.6 09/2023 A Added Section 4.6 Nodes: DSS Properties
4.1 09/2023 | A Added DSS Properties to table

4.7 09/2023 A Added Section 4.7 Nodes: Pipe Elbows
8.1 09/2023 | A Added DSS Properties to table

15.3 09/2023 A Minor updates to the exporting quantities process

15.4 09/2023 | A Added Section 15.4 3 Generating DSS

155 11/19/2023 | A Added Section 15.5 & Printing DSS

10.4 | 03/20/2024 | A Added information about the ORD InletStormComp
spreadsheet

8.2 03/20/2024 | A Inserted new Section 8.2 to show how to edit inverts and
pipe sizes manually

~

9.1 03/20/2024 | A Added directions to ensure solver property daverag
vel oci ty issetttohoaddual uni form

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

4.3 03/20/2024 | A Updated information on the outfall boundary condition
types

4.2 03/20/2024 | A Added guidance on ensuring inlets calculate bypass
correctly (catalog inlet)

4.2 03/20/2024 | A Added guidance on how to change a non -CBinlet to a
sag condition (by default they are set on -grade)

52 04/12/2024 | A Added guidance for the land use feature available in
newer versions of ORD

10.2 | 09/25/2024 | A New process for beta Stormdrain system all spreadsheet

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

1.1 Introduction : OpenRoads Drainage and Utilities
Introduction and Differences Between Otl8aftware

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 h  ydraulic
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 follow ing 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 f amiliar with the hydraulic and hydrologic ana  lysis/design and it is the
designer 6s r e adpevertos alliNCDOTtDsainageoManual Standards.

1.2 Introduction: Drainage and Utilities Workflow
Recommendedrocess foDesigning and\nalyzingwithin 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 methodo logies
and concepts used i n all analysis software, but the sequence of inputs maost 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

©CeNOUELODME
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1.3 Introduction: Opening the Hydraulics Workspace
GettingSarted in ORDvith 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

A https://connect.ncdot.gov/resources/CADD/Pages/default.aspx

Once ORD has been properly inst alarddéthd workspatetioldderuser 6 s ¢
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).

e = | CANCDOT_CONMECT_WORKSPACE\Configuration_10_10
Home Share View
= v o » ThisPC > (C) OSDisk > NCDOT_COMNECT WORKSPACE » Configuration 1010 »
_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 Mucic
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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A 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 ~

Recent Files I 2
You haven't opened any files recently. To browse for NCDOT Aviation
MNCDOT_Environmental_Analysis
E‘“ a MNCDOT_Erosion_Control
Browse New File MNCDOT_Geotechnical
NCDOT_Photogrammetry
MNCDOT_Railroad
NCDOT_Roadway
NCDOT_Survey
NCDOT_Traffic_Congestion_Management
NCDOT_Traffic_Control

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

A 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.
Consultants Access for Projectwise
NCDOT ProjectWise Explorer User Guide
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2.1 Terrains. Creating Terrain Models From Survey .Tin Files

CreatingContours and 3Derrairs from .tin Hles

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

A Create anew .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. O nly having one terrain in an individual .dgn file will help speed up processing

and design.

A Selectthe OpenRoads Modeling  Workflow from ORD Workflow drop down menu.

ﬂ |OpenRoads Modeling 'l i~ &5 H l'._::g [ft:: * T ’ r% .,' E E

1l OpenRoads Modeling metry Site Corridors Model Detaili

& OpenReoads Drawing Production rorm File a0 y
5 ,% 1

|—h| b ‘rom Graphical Filter s =

— Geotechnical Additional Topo A

[T ) . rom Elements Methods = lmport =
" Reality Modeling

Prin prawina Create

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

:J OpenRoads Modeling = Hl:_::; o « ~ L
m Home Terrain Geometry Site Layout Comdors Meodel Detaili

a k | From File % z% &y Edit ¢

sl =3 F Graphical Filt !
&_ Element ! _I rom braphical Fiter Additional Ackive Edlt & FeatL
@i Selection L4 * | A From Elements Methods ~ *  Model 4 Boun
Primary Selection Create
L o
JF\ v =
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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 A Most likely will be  USSurvey Feet for NCDOT Projects
Feature Definition>Feature Definition A Select the OET_Contoursé for existing ground
Triangulation Options >Import Options A Import Both

Triangulation Options>Include Spot Features A Leave unchecked

Triangulation Options>Name all Features A Leave unchecked

A Select North Carolina State Plane Coordinate System (Feet)
EPSG102719
A 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  .tin file, follow the same steps as
above but selectthe . dat fil e instead of the .tin file and
ORemove Sliversbo
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2.2 Terrains: Creating Terrain Models From LIDAR
Creating Terrains fronlasHlesfor 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 Carolinads Spat.i
Download Center  as bare earth .las files. Legacy LiDARfiles from 2001 -2005 are

available onthe 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.

A Tocreate aterrain froma .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 , .tin, or .dat file they may need to use the
drop down in file explorer to change selection f r om o0 Al | fil dseed t o only oO.
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}

A Most QL1/QI2 .las tiles downloaded from the NC Spatial Data Center are large (>100
MB per sqguare mile) For | arge Li DAR Fil es, choo
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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A Typical Global/File options are slightly different for a Jas and are shown below
£ Impart Terrain Model(s) - m} *
Global Options
—_—
= x &I Terrain Models -~
= [A175198_1 Append to existing Terrain Model
Terrain Medel to append to
WireGuard
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 Cnly v |
Geographical Coordinate Systems ~
Source |EPsG:102719 |
Source Description NAD 1383 StatePlane North Carolina FIPS 3200 Fet
Source Units US Survey Foot v
Import
KARAL_Roadway\011036403 - U-6004 Lewisville-Clemmons Rd\Drainage\Drainage Testing Part 1\DTM\75199_1.las

A 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

0 The filter options shown above isfor example purposes only. These settings
reduce atypical NC LiDARfile by about 75%.

o Different project types  will require different levels of filtering.

0 Note: Ifthe LIiDAR is imported with non -ground points when only ground is
selected, try exiting , detaching the lasfile and not pressing o0test f
a known bug for some types of LIDAR especially non -NC LiDAR.

Helpful Hint s:
1 Ifdownloading FRISegacy LiDARInthe form of a .txt file, the file will have to be

convertedtoa .xyz and can then be selected and imported using the same
process as shown above.

1 Theusercan initialy i gnore the Osource file unitso field u
disappear when the geographical coordinate system EPSG:102719 is selected.

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

2.3 Terrains: Clip Terrain Models
Clipping Unecessary Data fromTerrain

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 ).

A Selectthe OpenRoads Modeling Workflow from ORD Workflow drop down menu.
A 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 S i« @ From File P 4By Edit C
i - == From Graphical Filter & Feat
El Element .. = F Additional  Tope Active it Y Feat
@1 Selection 1= & From Elerments Metheds = Import = T Model £3 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

48 Create Clipped Ter... — x
Parameters A
Reference Terrain Moedel |?632?_1 v |
Clipping Method [Extemal v|

Harizontal Offset |ﬂ.ﬂ'|]'|]'|]' |

Vertical Offset |0.0000 |
Feature L

Feature Definition |I:—I'_Cnr|tuurs ~ |

Mame [Clipped_LIDAR |
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Clip Terrain Option Description

Reference Terrain Model A Select the terrain model to be clipped

A Us e 0Ext aeleteadvarythingoutside of the shape  drawn

Clipping Method A Use olnternalé to delete anything i

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

RIS EE SR @list clipped by an offset of the shape drawn

Feature Definition A For existing terrains use the ET_Contours feature definition
Name A Name of the terrain i.e. OCIl i pped_T
A 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.

A In addition to this, d elete the shape that was used to create the clipped terrain
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2.4 Terrains: Merge Terrain Models
Combine Multiple Terrainato One

It is often helpful to merge terrains to create a model that has data from multiple

terrain s (LIDAR,Existing, Proposed, etc). At the beginning stage, the survey terrain is
typically merged with the LIiDAR. If the user does not need to merg e terrains, this section
can be skipped.

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

A 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

E-Blxs ¢ @2 5

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: Mame Description
Description: Default Master Model
Default-3D
Orientation:
View Description
Coincident Aligned with Master File

Coincident - World
Standard Views
Saved Views (none)

Global Origin aligned with Master File

A Selectthe OpenRoads Modeling Workflow from ORD Workflow drop down menu.
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A 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

] - 22| From Graphical Filter £y Feature Management

El to. Additional |~ Active  Egjt
i SeFeTt?gn {1~ | A From Elements Methods ~ v Moéd £ Boundary Options ~
mary Selection Create M Create By Text Interpolation
3 -"f_ FE' Create Terrain Model From Ascii File
rerties * 0 x ﬂ Create From Point Cloud
[ @ Create Clipped Terrain Model :ﬁ ol
% Create Complex Terrain Model
4{ Create Delta
T Create Corridor Alternate Surfaces
A Add the oOoOPrimaryé terrain model to begin. 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 Terrain Models
Select Terrain Models to Merge or Append
Ligar1 Add > Process Order Name Merge /Append
5 1 Lidar Primary ~
<R = [T
Cumrent Action
(®) Merge
O Append ‘L

Temain Model Properties

Terrain Feature Definition ~
Feature Definition ‘Terrain\Exisi\EF_Cnntours - |
Mame ‘ |
From Selection Set > Cancel Finish
A 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 BasetRomadway 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 isoften 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

A 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: Turning 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

~

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.

A Selectthe OpenRoads Modeling Workflow — from ORD Workflow drop down menu.
A Tocreate 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}
=N * s # From File % & %
|'h| . 3| From Graphical Filter B T
Element ..., Additional | Active  Egj
(7] Selection L. 7 Methods ~ T Moc
‘rimary Selection Create
—:i:— ____( From Elements
o Create Terrain Model From Elernents
roperties =
' ® View 1, Default
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A Select feature type appreairildtne6feature defaridni ti on
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 |

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

A 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 [ -

7 =

! Terrain Model: 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:

A 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

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

A 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. Whenthis is the case, the user should follow the steps  onthe next page tochange
the contour settings
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A Right click the terrain model in the properties window and sel ect oOverr
Symbol ogydéd as shown bel ow.
4 % Elements (1)

« Terrain Model: DC Level Off

» Iz Calculated Features
Select

b 3 Source Features
I Override Symbology I

@ Properties

& Clear Active Terrain Model

A 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
ORemove Override Symbologydé as shown bel ow

4 % Elements (1)

EN . Terrain Model: DC

b L Calculated Features Level Off

by Source Features . gelect

| Remaove Override Symbology I

@1 Properties
f&  Clear Active Terrain Model

A To change the contours major and minor intervals, expand the calculated features
tab and select just the o0contourdé tab as shown i

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

A The major and minor interval can be customized by user entering the values (default
values are 5.0086 and 1.060)
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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 ol dboyodbgoproject file.

To activate this software and create a new model, select the Drainage and Ultilities
Workflow from ORD Workflow drop down menu as shown below.

}a lDrainage and Utilities (M o-HE L2 MEE -
OpenRoads Modeling alysis Components Utilities View Tools Report Dr
OpenRoads Drawing Production = ‘ B-<-
& survey . it N Q M @ - @ k
= Geotechnical @O0 “~|&o - Explorer ﬁ;télasctl - o . SEeIIeeTt?cr;;
Reality Modeling -
Drawing Primary
125K N CMap X View?, Default
J " Drainage and Utilities ]._ o~ & ‘# - i_ /@ /@ ,O E] <) s = 53 (Sﬁ
ITNcooT L ——

A Once Selected, the ribbon bar tabs at the top will change to the default Drainage

and Utilities
A 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 promptedto 0 @Ceate Dainage and Ut i | it thawillrésideoj ect 6

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
Accessinand 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 accessthetwo most used windows : properties, and utility
properties

A To access these property windows, goto  the Utilities 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

g, k Y [®] Element Symbology @ I’h‘ [51 Queries @3 ) ’f'
& - BH Open Profile Model <L % Network Navigator ©=

_ 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

Properties: 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.

A Both property windows will be used  extensively throughout the drainage design . Itis
useful for both windows to  be docked within the O  RD 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 an y attached
references .

A Toopen the explorer tool navigate tothe Home Ribbontab > 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 ~ @
|| = v || = - - - Attach
=E =0 =2 @0 &0 Explorer) o le 12 -+ B -
Attributes Prirnary
A The explorer window will open.
Explorer = X
[ File v
& Items -
| OpenRoads Model v
i sheet Index v
| OpenRoads Standards v
|-l Drainage and Utilities Model v
_‘. Survey »

A 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 thisguide, under t he O0Drainage
components are listed and can be right clicke d, navigated to, etc.

andlltigt i | i ti es
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| Drainage and Utilities Model ~
< g [
|.S'ea.-'n":l o |P= ¥
4 < » Drainage and Utilities Model
4 < Drn_Test_Main.dgn , Default
4 < - MNodes
> K ——
b < 0401 K Delete
b < 0501 By Utility Properties
Rename
B < 0601
"ﬁ Hydraulic Run From Node
B <, 0602
® Report
<0 0407 ; .
[a] Fit To View
B < 0405
Zoom
B 0403
F lzolate
B 0404
Clear Isolate
B <, 0406
b < Conduits
P <, Drainage Area

A The explorer window will be used frequently . Itis useful to dock this tool within the ORD

interface for easy access by simply clicking and dragging it to 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 Twserand 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 triple screens) is outlined below.

A Civil Accudraw will be used to place nodes and as a station 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 * é 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 :E-E: » ? =] « Place Lateral (D) Place Pond LV, °§ % 03; @ _\lf_
E| - e 0\0 [ Place Gutter & Place Low Impact Develo... » 0 it
_ Element ..., Place Place Insert Place . 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

A Accu Shap 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

i G ! » o] HONE @ bt 8] A |

Lo L o & & (ocs o H O
nd B B, Lo e wiladndl

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~
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A 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

A 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

A Sel ect 0 Pr ad shawe belove s 6

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

A Select 0Oper ati opnatn ed n atnhde tlhefnt check the box th
Multiple Application Windows 6 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

A Select how many application windows will open by default each time OpenRoads is
launched as shown above.

September 2024 Return to Table of Contents



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

4.1 Nodes: Placement
PlacindNodesto be Referenced toAlignment and ModeHements

In order f or 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.

A Selectthe Drainage and Utilities Workflow from ORD Workflow drop down menu
(Section 3.1)
A To access nodes, gotothe Layout Ribbon Tab > Place Node

a Drainage and Utilities - B 5 Hl[o' fo & ~ ’ = 1Y

File Home Layout Analysis Components Utilities View

™ * @ » 0\?0 = «{ Place Lateral

Bl o~ [~ Place Gutter

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

A 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 A This is where the user will select the type of node to be placed

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

N Prefi - . :
ame Frefix an eye out for future versions of this document should recommended naming
convention change based on labeling standards
A Elevation can be set manually  here; however, this will be left unchecked  most
Elevation of the time. Elevation will typically be assigned based on a 3D linear element

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

A If a constant elevation offsetis  needed such as gutter pan drop or local
Vertical Offset depression , that can be entered here. In the example above, a catch basin is
setto -0 . 1lifah& gutter flow line elevation reference will be used

A Select the alignment from the drop -downlistt hat t he nodeds s
Baseline Reference offset will be referenced  from. Note: you must have the roadway alignment
file referenced in for this to work  (follow steps below)

A 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 A Set the angle of rotation here
A Grayed out properties with default values will automatically update once the
node is place d. For non -grayed out properties, select the appro priate 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

A 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
sel ected for the node dSeethellastpanagraph of this e f e 1
section for more information on catchment auto -delineation.
A Before placing a node |, the user should activate Civil Accudraw  as shown below .
Thiswill be used as a station / offset tool and will allow the  location of the node to be
input based on station and offset.

E | ©on @ - 5 Ak

Catchment Delineation

A The station -offset option is shown selected above how ever, itis recommended the
user follow the steps in Appendix A & Customized Civil Accudraw to create a custom
option that will improve the node placement experience for specific scenarios .

Helpful Hint: Ensure Civil Accudraw is associated with the  current alignment first by using

a command that wil/ di s p | lfatys nat assosiated Wwith thes curcedtr aw | i ne
alignment, pr ess t he( @& <tean d sin ditleer the atatibpngor offset data
field, hit enter, and it will prompt the user to select an alignment 0 f entering 006 1in

station field does not work, <reset> (right click) and try entering it in the offset field.
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A 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

&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

 [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

b

oDefault 6 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 3Dlinear element (Inthe 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 ditis very easy to select the

wrong element 0 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 | 258+53.29
Offset |10.7466"
Define Catchbasin
¥ & |Elevation:Vertical Offset | INENY
L1: «GTI_FL
Ml Ey Profile 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 verticaloffset( -0. 1706 f or <catch basi

depression) , then enter the station and offset into the accud raw fields . Left -click to
accept the parameters (location, vertical offset, rotation). Right -click through the steps
at any time t o e xitthe command.

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

A In 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). T his 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 to
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 .
J5 Place Node .
Feature b4
Elevation b4
Rotation b4
Cross Section from Surface b4
Catchment ~
Catchment Delineation
Catchment Feature Definition ~
Feature Definition NCDOT Prop Impervious C 0.5+~
Name Prefix 0401 |
Thi tool can be powerful and save time in creating and delineating catchments

(Section 5.1). This tool should be used at the user & 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 th is tool such as the inability to manipulate the
catchment vertices after creation. Thi s gui de wi || be updated based

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
AT o M 3381
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

Specify Local Inlet Consi False
>
~ Inlet
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

A Notice the onotes fieldd containghewodef aul t i nstr.t
A The default properties for the node are pre -populated from its catalog and prototype

(explained in Section 4. 5 below ).
A ltis 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.

A Open the utility properties for the node (see Section 3.2 ) or the prototype definition
of the node (see Section 4.5)

A Change Itrhleetdo Typed to o0Catalog Inletdé as shown b
Inlet
nlet Type _ QEERNIE v

Full Capture
Inflow-Capture Curve
Maximum Capacity
Percent Capture

A Now t he inlet is no longer assuming 100% capture efficiency and will calculate
by pass.

Inlets in Sags

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

A Open the utility properties for the non  -CB node (see Section 3.2)
A Changethe 01 nl et Locationo6 from o00On Graded to oln S:

 [nlet Location

Inlet Location On Grade e

On Grade I

A Changethe 0Cl ogging Factor %6 to 50.0

 Inlet Opening
Grate Length (ft) 167

Clogging Factor (%) 50.0

A 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

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

& Place Mode - x
Feature -
Feature Definitien CB840.03F
Name Prefix [ &-C Node
=+ StormWaterNode
Elevation L,i Headwalls
B[ Inlets
Elevation is the Invert Lj Junction Box/Manholes
Elevation ’ -
----- @ BENTLEY Generic Endwall
Vertical Offset ’ ----- @& BENTLEY Headwall, Outlet (15" Dia)
----- @& MNCDOT OPEN END PIPE, ALL DIAMETERS, NO RIPRAP, NO ENDWALL
Rotation i L. & NCDOT RIP RAP CUSTOM SIZE & QUANTITY, OEP
S N S & RIP RAP 876.02, 12" OEP-W/Ditch, 2 Ton Class 1, 5 5Y Geo
Rotation Mede I @ RIP RAP 876.02, 12" OEP-W/Ditch. 2 Ton Class B. 5 SY 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

A Headwalls (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 ONCDOT

OPEN END PIPE ALL DI AMETERS, thEMoneelthe &#dmis NO ENDWAL
completely designed with an appropriately sized outlet pipe, the user can change the

feature definition using the properties tool.
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A 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

A 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)

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

A 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 MNotes ADJUST BOUNDARY CONDITION TYPE IF TAILWATER 15 EXPI I
Gl=-Ds <Collection: 0 items:
<Collection: 0 tems:
MNodeStormWaterNode \Outlets\RIP RAP 876.02, 12" OEP-W./oDi
607.337.30
457,965.09
0.00
0.00
0.00
24273
Is Active? True
i Boundary Condition Type Free Outfall I
Esign
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.

A 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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A 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

A This will rarely be used. It allows the user to select a Drainage and

SRR B EmES Utilities element that will receive the outfall discharge.

A This will rarely be used. This sets the tailwater elevation at the crown of

it the outfall conduit.

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

Elevation -Flow Curve based on the flow being discharged.

A This is recommended for most situations - allows the program to select
the appropriate depth ~ depending on the flow regime. Free Outfall
Free Outfall 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.

A This method does not work with the solver that NCDOT uses. Normal in

jelnel this case means the normal depth of the upstream conduit.
A This will rarely be used. It a llows the description of elevation changes
Tidal over time. For coastal projects , users should use the most conservative

tideelevaton and the oUser Defined Tail wa

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

Time-Elevation Curve .
based on time.

A This willbe used regularly when boundary conditions exist with a known
User Defined Tailwater elevation that will not vary. It allows the user to enter an elevation
used for the tailwater.
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4.4 Nodes: Adjust ments
Changqing 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 nod elécementy oikow thd stepsrbelow.

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

Properties H X

4 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

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

To edit a nodeds elevation after it has been pl ac

A Select a node , open it s utility properties , and navigate to the  ophysical6 pr operti es
tab (see screenshot next page.)
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Properties - Storm Water Node - 0403 (13)

Ltilties Drainage

C e e

T - V- [Addto Selection

<Show All> ~

|Pr0|:|ert',- Search ~ | e

~

>

»

»  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

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

A Notice that in the screenshot above Set Rim to Ground Elevation? is setto true. When

thisissettotrue andt he nodeds el evation is referenced to
element, the rim elevation of the node cannot be changed. In this scenario, t he
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)

A If the user still wishes to change the  elevation , Set Rim to Ground Elevation? should be
changed to false and the Hevation (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 el e menElédationdGraundp(ft)i on i s |
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. T his helps avoid possibly corrupting the drainage network
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4.5 Nodes: Bac kground Data
Miscellaneousnlet Componentgfor Information Purposes Only)

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

Catalog
£ Drainage and Utilities EroHdE R « - | =
Home Layout Analysis Components Utilities Vie
2 & -
@1 | Sencion 1 + Dicav | (SRR Protospes | Tempite Ter
Primary Selection Common I}_'_‘ Inlet Catalog I
T
%l View 1, Default IF Gutter Catalog
IIIIIIII Cenduit Catalog
‘ﬁcl'; Culvert Inlet Coefficients ‘
ﬂ Engineering Libraries
- Rainfall Curves from CSV file
0 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, i nlets 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

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

ﬂ Drainage and Utilities - W & H tx:’ o « ~ f = k- ﬁ &

Home Layout Analysis Components Utilities View Toels
NS 2 ~
iy A @4 | & &
) Element ..., Storm  Catalogiprototypes|| Template Edit
L] Selection i * Data~ = - Template Drop
Primary Selection Commeon Catalog Trenches
0 The Prototypes library s hould 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 customprope rt i es t hat ORD cAsoltledinl t em Types
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 0 see Appendix C on how to correct this and retroactively apply the

properties.

A 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

A If the drainage element has not had an alignment assigned to it yet, it will appear as
above .

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

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

Properties + X
4 “Ch Elements (1) =
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 -
| Grate Type DSS (None) ~ |
Structure Tvpe Dos |
| stor>DSs (None)
| Station 1212 |
Grate Quantity 1

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

A 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 moodel/account for pipe elbows

A There are two options for modeling pipe elbows as outlined below
1. A pipe elbow may be individually modeled in 3D by place ment 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
DSShysetting the DSS Property oonmduita Sectom Juit to O

A 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).

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

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

INSERT IMAGE

A 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 Assigmivesm to Nodes

ORDrefers to drainage areas as Ocatchmentsé. Catch
shapes. They must be placed using the workflow described below.

A 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

A 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 A Three options: Pick Points, Pick Shape, Flood Fill

A This is where the land use will be selected. At this time only
one C-Value can be selected however, the C-Value s can be

Feature Definition 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 (63

recommended a logical one be chosen.

A 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 nhamed 0401)

Name Prefix
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A 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

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

A 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 Catchmen ts: Time of Concentration and C  -Values
Using the Utility Properties to Set the Time of Concentration aviaiies

A To set the time of concentration and C -values for a catchment, select the area and
open the Uitility 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

A Thec at c h meltility@®®perties 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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A Click the wutility properties button and

opens.

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

|Flowable Fil v| @ @ [t ]

3 - [ Add to Selection

<Show All> ~
|P|upert;u Search vl 0~
v  «General> ~
O 1025
Label D402
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 in red
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.

A 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 0 n e vbdtton 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:

(N/A)

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

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

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

A 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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A Toplace land use, gotothe  Layout Ribbon Tab > Place Land Use Area

Place Mode =1 Place Conduit (% Place Channel Place Low Impact Develo... Filter Manager
% Place Modes =4, Place Lateral \_] Place Catchmen Place Land Use Area I
oEO Insert Mode [~ Place Gutter () Place Pond ‘& Extract From Graphic

Layout

A 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 A Three options: Pick Points, Pick Shape, Flood Fill

A This is where the land use will be selected. Open the feature
definition drop down > Drainage Area > Surface Polygon.

N Note that there are feature definitions for both existing and
Feature Definition

proposed land use. Also note that the corresponding C -value
to the feature definition is atth e end of the feature definition
name.

A 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, etc.) The name does not affect any calculations.

Name Prefix

A 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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A 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 calc ulated 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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A 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:'::f‘.-:_'--.Z:-'.:“‘i".-.:i::‘ —
Subsurface Ltiities Engineering  Hydraulic Analysis
(Catchment V] @ PRRE

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.

A OAr ea Def ilnpatdieldBshadvn in the screenshot below). It can be changed to
multiple areas as shown below to produce a weighted C -value.

A A more burdensome option to calculate a composite C -Value is to assign multiple
catchments to one node. O  RDdoes 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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A 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
ONCDOT Prop Grass C 0.306 feature definition. The
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 06104

A 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
2GlI in the ditch willmpseevibasoONCDOYO6Pfepture de
the name of the second catchment, 00610B6O6

Parameters ~

B et

Feature ~

Feature Definition [NCDOT Prop Impervious C 0.9~ | I8
Name Prefix 06108

2030.0'

k ()

A 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 tim e 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 out

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 roadwaydés physical gutter design in t

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, b ypass is assigned in ORD by placing a gutter
connection between two inlets.

A To place a gutter connection and assign bypass, go to the Layout Ribbon Tab >
Place Gutter
E‘J Drainage and Utilities v M S H l'._:::l [ft: * L%I ..‘ ﬁ £E] % -
3 Home Layout Analysis Components Utilities View Tools Report Dran

-a * :;-;: s ? D:[l =4 Place Lateral () Place Pond

W - vH &\\0 [~ Place Gutter B Place Low Impact Develo.
- Element ..., Place Place Insert Place —

@ Selection ii ™  MNode Modes Mode Conduit <] Place Catchment

Primary Selection Layout

A 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?

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide

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

sets of labels in more depth.

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

Feature Definition

5 Place Link Betw... — 4
Curve Variables -
O Pull 0.0250
[] Segment Length 2.4400
Parameters ~
Method Between Nodes ~
Feature Ead

6" CAG 2%, 6% 346.01 |~

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

on this process, Section 12.2 covers this labeling and

Place Gutter Option Typical User Selection

Curve Variables A Leave unchecked

Method A NCDOT users should select between nodes

A Use the drop down to select the C&G type that connects the elements.

A If there is a super elevation transition where flow in the gutter would cross
the road to the next inlet use the fe:
Transition. 6 This is a generic gutter
bypass assignment purposes.

A A gutter with a negative road cross slope or gutter cross slope cannot be
used (system will not run).

Feature Definition

A Name the gutter connection after the upstream node. Since gutters are a

Name Prefix type of conduit you -G ladf thearv et teo naadnde ¢
not conflict with the pipe conduit names.
Description A No descriptions are available at this time, leave as default
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A 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

A 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
gutter is curved).

A 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.

A 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 0
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

terrai n and the software will automatically cut gutter sections (cannot be user defined).

At this ti me, due to the lack of flexibility and
Sectionsdé feature wildl not be outlined inwilthis do
incorporate these advanced tools as they become more reliable and useful on NCDOT

projects.
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7.1 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.

A 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
D - Elerment = Sc-eEn:z%os E';:, Opticns Compute =L Calculation Summary ﬁ De
@ Selection i.i ” = () Notifications

Prirnary Selection !?g Scenario Manager I Calculation

|-°% B View 1, Default 25 Scenario Comparison

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

- .
g‘] Scenarios

D'XEI v . -3 [:+ B Eﬂearch (7]

2L MCDOT Desin hanges Fipe Sizes & Inverts) (Set Hairrfall Runoff County in Properties)

unoff Caunty in Properties)
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A 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

A Note: If the ocalculation summary dialog box 6 does not open automatically after the
ocomputed is run, o paptioninthe strgenskotbelonk i ng t he

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

Validate i

EL Calculation Summary

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

Primary Selection Calculation

A The box that states o0Show this dial soghatallet er Con
dialog box appears after every compute

Show this dialog after Compute
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A 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 additontothe war ni ngs and errors shown in the o0User Nc
above, there will also be  warning notifications that appear in plan view that resemble
yellow yield signs (see screenshot below next bullet).

A The user can hover review the design in plan vie
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
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7.2 Spread & Inlet Computations: Viewing Results
Using the Utility Properties to View In@dmputations

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.

A 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

B e e
T - ) - [JAddto Selection
<Shaw All= ~
|Pr0pert',- Search v| R -
v Results (Hydraulic Summary) ~
Specific Energy (In) (ft (MAA)
Specific gy (Out) (ft (N/A)
+ Resuliz (Hydraulic)
elocity Head (In-Gowverning) (ft (NAA)
v HResults (Inlet Bypassed Flows)
= acres 0.023
By 10.000
E 4,000
15 0.09 |
By 0.00
0.00
0.00
0.09
Bypass Target <MNone
v Results (Inlet Capture)
Capa Gutter) (cfs 0.66
147
68.8
6.05 ]
241
cfs 062
Capture Efficiency (Calculated) (% 36.9 |
v Results (Inlet Surface Flows)
Total Inlet CA (acres 0177
T 1.000
T 4,000
T 0N

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

A 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)

A For sag inlets, 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)
v Inlet
Inlet Type Catalog Inlet
Inlet CB 840.03.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 O RD, conduits will mainly be used for pipe
connections. Conduits may also be used as channel connections; however, this section
will focus solely on pipes.

A 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

A 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 A Leave unchecked

A If 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
bottom elevations.

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

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

A This is where pipe size will be selected
Description A Helpful Hint: The software will design pipe sizes for the user at a later step so a
genericsize (i.e.15-186) can be chosen initially fc¢

A Grayed out properties with default values will automatically update once the
conduit is placed.
A The property OEI bows ? 06 ihis sheuldonlytbesetdoN 0 &soib y
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 ).
A IMPORTANT!If the DSS Property is absent, place the conduit , delete it, and try
again.

A 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.

A 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)
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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

= '|@ D $DEEAP P A A @ X HiteMode [Hike -

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 | 1.00 00 1.00 Offset X | 0.0000 Y

Illlz‘f—;‘,me q‘@ Y _-ﬂé,r ﬂestedAttachments: Mo Mesting ~ | Mesting Depth: | 1 Display Overrides: | Allow
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8.2 Conduits: Editing Inverts and Pipe Sizes
How toManually Design Conduits

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

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

A Firstcheckif 0 Se't Il nvert to Start?6é and o0%ertieBabsed to
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

A The most used setting will be True

A 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)

A Because the pipe outgoing from a structure (starting invert of conduit ) will always

mat ch the bottom of the structure the O0S9me | nver
A The 0Set I nver to StoPpueordalse be set to either
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A Common situations whe re it will be setto false are:
1. Ifthe pipe in to a structure issmaller, 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

A Select the corresponding node  (upstream node for start invert and downstream node
for stop invert)
A Open the Utility Properties for the selected node  (Section 3.2) and scroll down to the
physical section as shown below
Edit the OEl evation (lnvert) (ft)dé field manuall

>~

Properties - Storm Water Nede - 0601 (11)

Lkilities ~Dranage
| v| ® @ [

T - U~ []Addto Selection

<Show Al e
|P'n:||:|ert;.- Search vl 0o~
+ PhysicalCategory A
Elevation (Ground) (ft) 446 00
Set Rim to Gmund Elevation? True
.I.E 171}
442.23
DU, OGS
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
Oepressed Guite True
Gutter Cross Slope (ftft 0.060
Gutter \wiidth ift 200

A Close out of the nodeds ut icbriespgndinygcomduiesutiity es and
properties.

A 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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 —

Pmperﬂi Conduit - 0601 [1047)
Litilities inage

= X

@0

T - % - [JAddto Selection

v PhysicalCategory

Mumber of Barrels

Multiple Barrel Gap Distance (ft)
Manning’s n

Use Local Conduit Description?

Catalog Conduit
NCDOT RCP IV
18" RCP IV

18" RCP IV
Circle

NCDOT RCP IV
18.0

3.250

1

0.00

0.012

Falze

Circle - 15.0in

Set Invert to Start?

True
44223

et Invert to Stop?

Irue
43623

If the property is setto False, follow the steps below to manually edit the invert

A Open the Utility Properties for

the selected conduit

scroll down to the physical section as shown below

September 2024

Properties - Storm Water Segment - 0001 (13)

Utiities ~ Drainage

@0 [F

T~ V¥~ [JAddto Selection

Number of Barrels

Multiple Barrel Gap Distance (ft)
Manning's n

Use Local Conduit Description?

Set Invert to Start?

il chdo 1

Catalog Conduit
NCDOT RCP IV
18" RCP IV

18" RCP IV
Circle

NCDOT RCP IV
180

3250

1

0.00

002

False

Cincle - 15.0in
True

44223

Invert (Stop) (ft)

(not the node) ( Section 3.2 ) and
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A Set the invert manually, in this field

A The invert should be higher than the bottom of the receiving structure, if it is set higher
then the bottom of the receiving structure ,thereceiving structure 6 s bottom el evat
will stay constant but the pipe invert will change

A 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

A Tomanually setpipesizes, use the same OPhysical 6 properties
the drop down as shown below
A The pipe material can be changed in a similar manner , however be aware of
A manningds n changes (they may not update if <char
Properties - Conduit - 0507 (1054) = X
Utities Drainage
7 Je.e
T - Y~ []Addto Selection
~  Physical
Conduit Type Catalog Conduit
Fatalnn Class [ Tl Tl = =B AV 3
Size (Lhaplay 15" RCP IV A
L 24" RCP IV
L 0" RCP IV
meter (ir 36" RCP IV
Vall Thickness (in 42" RCP IV
Mumber of Barrels 43" RCP 1V
Multiple Barrel Gap Distance (ft) %,, EEE :5
Manning's n BE" RCP IV
Use Local Conduit Description? 72" RCP IV
Conduit Description 78" RCP IV v
Tt lmncmrt 4 Shard T Ll
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8.3 Conduits: Cross Pipes
¢CKS aLa /dzf @SNIé¢ t NPLISNIhe FyR t NPOSRdAzZNB

Users may notice that conduits have t he option to be modeled as a
screenshot of utility properties for a conduit below). While this option may seem

appli cable to cross pipes (openendto openend) ,openend 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

BN W W

A 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
guantities or to connect to a median inlet), however, separate calculations shall be

provided as noted in the guidelines.

September 2024 Return to Table of Contents


https://connect.ncdot.gov/resources/hydro/Pages/Guidelines-Drainage-Studies.aspx
https://connect.ncdot.gov/resources/hydro/Pages/Guidelines-Drainage-Studies.aspx

OpenRoads Drainage and Utilities NCDOT Quick Start Guide (69 |

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.

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

5%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

A 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)

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

Properties - Storm Water Node - 0901 (23)

Ltilties Drainage
o 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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A After:

Properties - Storm Water Node - 0901 (23)

Ltilties ~ Drainage

[RCF V3 v| @ @

- 1 = [JAddto Selection

<Show All> ~

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

.. sGeneral A

<Geomelry>
Active Topology

TLv v v

letwork Bounda pe Inlet

A 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 will incorrectly report the hydraulic grade line elevation at the node . Note
this only needs to be done for headwall/endwall/OEPs.

A Selectthe conduit and open its utility properties ( Section 3. 2). Navigate to the physical

pr operSetivesttod®tart? 6 a nSet Invertto Stop? 6 and ethmsoneroe both

are setto 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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A Selectthe headwall/open end node and open the utility properties. Navigate to the
physical |Elevatipre(Ground) @) 6

Properties - Storm Water Node - ##&# OEP (26) = X
Ltiities ~Drainage

| Je e[

T+ Y+ []Addto Selection

<Show All= w

|F‘r0pert;u Search v|,0 -

<General> -
<Qeomelry:>

Active Topology

Boundary Condition

£ W W W W W

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

A Change t he Elevatipre(@roupd) (@) 6é so that it is much highe
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 o0groundd6 el e
A 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 Drawingaimd Modeling Side Drain / Driveway Pipe

Sde 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 place d 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
Miscellaneou®ipeComponentgFor Informational Purposes Only)

Similar to the node background data and components outlined in Section 4. 5, conduits
have the same two setting locations.

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

E’J Drainage and Utilities | M = H "._C; EC: - ’ |.g]

File Home Layout Analysis Components Utilities Vie

.:a- k e Z CEIJ »-f' yl"

EI Element ... Storm  Catalog prototypes Template
] Selection i..j ¥ Data~ 9 v Ter
Primary Selection Common | [

l':'|'_.| Inlet Catalog
LTE Gutter Catalog
Ve

5| Conduit Catalog

Culvert Inlet Coefficients

Engineering Libraries

5+ Rainfall Curves fram CSV file

0 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.

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

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

Home Layout Analysis Components Utilities View Tocls
S A @) 4 | & &
) Element ..., Storm  Catalogli prototypes|| Template Edit
| Selection i = Data~ = - Template Drop
Primary Selection Commeon Catalog Trenches
o0 The Prototypes library s hould 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: Run  ning Scenarios
Using the NCDOT Design/Analysis Scenarios to Run2Byr, 50vyr, etc. Storms

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

A 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
S | _'_'I E‘d Options c . %! Calculation Summary M
cenarios ompute : :
' i O Notifications & Default Design Constraints

Calculation Analysis Tools

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

W Pyt Decinn Canetrainte

Gravity Fipe  Node  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
Velocity (Maximum): ftis Percentage Full: A

Close E Search Help
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A Below are tables with the preferred NCDOT design constraints

Pipe Design Constraint Description and NCDOT Recommendation

A Canuse simple or table format (table allows different pipe sizes to

VElEEly COTSETLS e have different velocity constraints)
A NCDOT does not have guidance on Min and Max Velocities o These
Velocity Min and Max can be left as is. If the user needs to set them, they should be set

appropriately for Geographic / topographic conditions.

A Leave unchecked - especially when your active terrain model is the

i i ?
Consider Cover Along Pipe Length? existing terrain model

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

A Set according to most common structure on project (CB, 2Gl, Etc) For
CBsetatl.75, to ensure 2.08 min. cover

A 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

A If a few structures 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 afte r that

A Set min to 0.005 unless in a very flat area and 0.003 is needed. Set
max to 0.1 at first to 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? A Leave unchecked - not needed at this time for NCDOT

Is Part Full Design? A Leave unchecked & ltis preferrable to design for full flow pipes.
Allow Multiple Barrels? A Leave unchecked - multiple barrels are a very specific circumstance
Limit Section size? A Checked and set to 72"
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Node Design Constraint Description and NCDOT Recommendation

Pipe Matching A Use Crowns - Unless in a very flat, elevation constrained area
Match line offset A If needed - but usually set to 0.00

Minimum standpipe height A Leave as zero

Allow Drop Structure? A Leave Checked

Use Drop Structure to Minimize Cover? A Leave checked

Min Drop Depth A Setto zero for NCDOT projects

Inlet Design Constraint Description and NCDOT Recommendation

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

AR Sl the most recent NCDOT Drainage Guidelines.

Maximum Gutter Depth A Use 0.5 feet

Min Efficiency on Grade A Leave as 1%

A If the project was made in  an earlier workspace , there is a setting that needs  to be
changed in the solver as outline d on the next page
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A Navigate to the Analysis Ribbon Tab and next to the Scenarios icon is an additional
component called  Options as shown below.

-2 83+

Components Utilities View Tools

E Drainage and Utilities

Home Layout

s, * g 00~ L Alternatives @ & Validate

B v 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

A 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

A Setthepropert y AW er age Vel ocity Methoddé to O0Actual Uni
A Repeat the process for the ONCDOT Analysisé Opt.i

NCDOT Analysi

Properties - Solver - NCDOT Analysis (696)

Ltilties ~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

Hasd 1 de Convergenees Teot (B OO0

Actual Uniform Flow Velocity
Actual Uniform Flow Velocity
Full Depth Velocity

Average Velocity Method

Governing Upstream Pipe Selection
Structure Loss Mode F'.J" Flow Veloctty ;

} . 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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A 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) |

A The two scenarios that will be used for pipe design are outlined in red above and
defined below
0 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
A Set the rainfall
analysis scenarios by
Start with the 10 -yr storm.
A Do not change the rainfall runoff alternative for the NCDOT 4 inch/hour scenario.

accor di ngbothahe tiesignapdthe j ect 6 s | o c e
right clicking them and se

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

Drainage

- = B 38 & H |BSearch @
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Uilties ~DCrainage

0404

v @ @ B -

- - [JAddto Selection

<Show All>

Property Search

v|pv

v <General>

Motes

987
MCDOT Analysis (Doesnt Change Pipe Sizes & Inverts) (Set Rainfall Runoff C

+ Calculation Options

Solver Calculation Options

[SEE.$ NCDOT Design (Changes Pipe Si = v Alternat
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
Boundary Condition <> Base Boundary Condition

Mew » . . - .

. Initial Settings <|> Base Initial Settings
Properties = Hydrology <|> Base Hydrology
Rename Output <|> Base Output
\ i <1z Rase Infitration and Infiow

Report "[ NCDOT Wake 10y v
Aater Guality =T> Dase Water Lualty
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

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 ca n 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)

A 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 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

This design calculation may modify the physical properties
alternative:

100% Capture Inlets

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

Yes Mo Cancel
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A The calculations will commence and the summary dialog box will open. Click
Omessageso6 to view warnings oOor 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 Pipemputations

A 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)

A 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

[oss V@ @ [F -]

T~ U~ [JAddto Selection

<Show All> | [

|Pmpert;: Search - | o -
v Resultz (Flow) A
LElow (cis

v Resuls(HECZ)

Results (HEC-22, Third Edition)

A Typical properties of interest are shown outlined in red above. Many other
calculation variables are available for display.
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A 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,t he 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 0System
Intensity 0 is reported as the intensity associated with the 0System How 6time of 4.3
mi nut es h o w&ystenm Ratiohah Elowd isreported as the flow associated  with
the intensity of the 10 -mi nut e ti me of c o iByseem tatorltflonod . i SThe 0
correct in this situation a nd tSysemdntensityé i s merely displayed i nc¢
should be ignored

Properties - Storm Water Segment - 0401 (29)

Ltiities ~Drainage

[Fowable Fil V| @ @

T~ W~ [JAddto Selection

<Show All= v

|Pr0pert;- Search v| P~

W Resulis(S;smFluH)

w ﬁi*.:sulm [Upsimﬂnﬁnu:hl‘e)
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9.3 Pipe Hydraulic Computations:  Adjusting the Design
EditingSystemnverts Pipe Sizes and Otheformation

The design computed by the  design scenario isnot always perfect and will need
reviewed and /or tweaked to avoid conflicts, reduce outlet velocities, etc

A 1f the user ran the ONCDOT De sandedio wich everssr i o, t he
and pipe sizes the program changed/designed with either the utility properties
(screenshot below) or  0Stormdrain_System_All _StormRpt06 flex table ( Section 10.1).

Properties - Storm Water Segment - 0805 (46)
Ltiities ~Drainage

| Jee
T - U~ [ Addto Selection
<Show Al ~
|Propert;- Search v| 0~
>
> Active Topology
> Design
> Diversion
~  Physical
Conduit Type Catalog Conduit
Catalog Class NCDOT RCP IV
Size 36" RCP IV
Size (Display 36" RCP IV
Section Type 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
ength (Scaled) (ft 166.35

A To change inverts, simply dlavere(stas) 6t hoaveitgstoped t v al u

fields and enter the new invert . Not e :Set Tnvee to &tart 70 a n d Sedlnvert to
St o pmust be setto false if it is not already  in order to edit these
To change pipe sizes simply usethedrop -d own | i s 8ized nf it enled 0

Inverts 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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A There are several ways to delete a drainage element or node

1. Selectthe elementand hover over the element until the quick toolbar for
it pops up. CIl aschowntdelew .Red 0 X6

@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

A 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.
A Touse thistool, gotothe Layout Ribbon Tab > Insert Node . The Insert Node dialog box

will open as shown below . Ensur e Splt@onhduitth eOt i on box is check
4B Insert Node - X
Feature »~
Feature Definition CB 84003 F ~
MName Prefix 0510
Elevation ~
Elevation is the Invert
[ Elevation 100.0000
O Vertical Offset 0.0000
Split Conduit
Rotation ~
Rotaton Mode
[] Rotation S02°5100.7'E
Cross Section from Surface A
Only Include Contributing Slopes
Maximum Offset 0.0000
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A 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

—
i
‘

A 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 6 end points ( snap points ) will
reset and will need to be moved back to the correct sides of the structure by selecting
the end pointand  snapping it to the correct side of the structure

A Both conduits will be renamed to the default naming convention and will need to be

renamed manuall y. This can be done either in t
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 )
By Utility Properties
< 0804
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/Netwoeksd 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.

A 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 o0Desi gn Cotom fdlsei. 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 setthe
0Desi gn Ctofalseufar mudtiple conduits
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9.5 Pipe Hydraulic Computations:  Background Settings
Miscellaneous$lydraulic AnalysiSomponentgFor Information Purposes Only)

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

E’J Drainage and Utilities ~ M S H "._t:g B::: ’ L%l ..‘ ﬁ | % & =

m Home Layout Anal)rsis Components Utilities View Tools Report Drawing Produ

i, * ey L= :Alternatwes @ £ validate "] Engineering Standards
@ - E: e Optmns z. Calculation Summary

Element .., Scenanos Dmpute
@i Selection L. 7 () Motifications

Primary Selection Calculation

A Options contains what are referred to as 0Solversod v
Scenario. They contain more behind the scenes, in depth calculation parameters
that will rarely be changed for NCDOT projects.

o0 0Opt i shoutdde used for information purposes only. Editing it should be
done at the users own risk. It is hot recommended to edit the default NCDOT
Solvers within 0Optionsao.

A Alternatives 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.

0 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 own risk. It is not
recommended to edit the default NCDOT Alternatives.
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10.1 Flex Tables: Introduction and Creation
How Flex Tablese Usedasa 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.

A To access the flex tables, gotothe Analysis Ribbon Tab > Flex Tables

ﬂ Drainage and Utilities ~ M S H l'._::g Bx:: L * g .‘ ﬁ 2% % & = K:\RAL_Roadway\SUDA Testing'\Drainagehdrn_test
Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing Utilities iTwin View NCDOT_F

%‘ * 1;';? ™= i Alternatives @-‘u’alidate 1| Engineering Standards El Compute Center 3 @ ::'3, Queries

— -

]
- &' 7y Options =1 Calculation Summa Default Design Constraints =
_D Element ..., Scenarios FQ P Compute E - v & ! Show Flex
@7 Selection i) ™ v v ONDtIfICEtIUﬂS Gutter Flow | Tables

Primary Selection Calculation Analysis Tools Analysis Views

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

&1 FlexTables - X

Ltilities

iB-D@
=-{] 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
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A 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  [0401 | Conduit\Stor... |Catalog Conduit |Cirde - 15.0in | NCDOT RCF IV | NCDOT RCF TV 15.0
1030: 0402|0402 Conduit\Stor.... |Catalog Conduit |Circle - 15.0in  |NCDOTRCP IV |NCDOT RCP IV 15.0
1032: 0404|0404 Conduit\Stor... |Catalog Conduit | Cirde - 24.0in  |NCDOT RCP III |NCDOT RCP III 24.0

A Properties of elements that are not highlighted in yellow can be changed and edited
within the flex tables.
A Note: The Storm_Drain_System_All_StormRpt and other flex tables that  provide system
time calculations will show the same display error for system intensity as outlined in
Section 9.2 (see screenshot below)
ijstern Length Upstream Inlet | System Flow Syste!'n %
D Label Start Node Stop Mode Dralnafgt!e).ﬂ.rea Sy(satérgs(}:.ﬂ. [Sc(?'lz}ed} (;’icn) E;r:;e} In{ﬁ?ﬁ;ty F’-‘EF‘-:;
1051: 0401 1051 | 0401 0401 0403 30,288.7 0.626 256,98 2,000 4.310 71.275 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 for
a period of time before the new spreadsheet is deemed final.

A The new, beta, excelfile 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 12/4/2023 %01 AM Microsoft Excel M... 38 KB
Microsoft Bxcel M... 21,972 KB
@ QORD_StormDrain w MACROS.xlsm 024 211 PM Microsoft Bxcel M... 1,902 KB
I emove_l—'lug_}-lll.x?m 2/4/2023 9:01 AM Microsoft Bxcel M... 69 KB
A 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).

A 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.

NOTE:This beta worksheet and process only works in ORD 10.12 and above. If the file
is in 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 correctl y:

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

A 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 %01 AM Microsoft Excel M... 98 KB
@ ORD D5S_Template.xlsm 8 411:01 AM Microsoft Excel M... 21,973 KB
@ ORD_StormDrain w MACROS.xIsm Microsoft Excel M... 1,902 KB
. Miciocait £ A sakE
I - . L . . .
g‘J Storminlet_Empty_Definition_File_iternty... Bentley Micro5tati... 4020 KB
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A Import the file above as follows:
Under the OpenRoads Modeling Workflow select the Utilities Ribbon Tab and then

Attach Item as shown
C

&1 OpenRoads Modeling @ odEB « - |
File Home Terrain Drawing Production Drawing Utilities

Corridors Model Detailing
@ O a- 9% 8@ &> =
N = ¥|Y'xl= ¥ @

B w —-
Detach Picklist Import/Export  Reports

Geometry Site

B - “
Element ..., Coordinate & Asset ||Attach

@] Selection i.0 ¥ ystem ¥ © £ Manage}| Item || item

Primary Selection Geographic em Types | Reports

ellipsis button as boxed in red below

A The attach item dialog box will open. Select the
- O *

ﬂ Attach ltem

Text Style: | &= Style (none)

0 Selected Clen
Browse

Select All
> 2 ltemtypes

Please select an ltem Type.

A 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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A 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

P "
I :J Storminlet_Empty Definition_File_itemty...

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

A An item 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.

A Isolate all the conduits/pipes  as shown below (ensure nothing else is selected)

A NOTE:For most situations, d riveway pipes /driveway nodes should not be included in
the inlet/storm comps & side drain pipe levels should be turned off and not i ncluded
for the item type application. If driveway pipes are on regular RCP or Alternate levels,

sel ees6 d no DRleVEPIFPBPR6é6rty as shown below .(defaul't
Properties > & X | properties vax
4 b Elements (1) 4 “h Elements (1)
4 < Link: SD 4 < Link: SD
P @ ltems b @ ltems
/ Line / Line
-l == n-
STSIEM 0 SYSTEM
LINK sD 1
1005
Pipe Removal Node Nuil1 5D
NaN -
NaN 9999
7.0000 9999
NaN 0.0000
NaN 0.0000
0.0000 0.0000
TENS NaN 0.0000
DIS _H G. NaN 0.0000
INLET ELEV. 26.50006 0.0000
QUTLET ELE) 25.5000! 0.0000
SLOPE 0.1512 0.0000
DIA 15.001 0.0000
!‘i’EFL—L N MP Side Drain WR 0.0000
HGL ELE_ I Naj 0.0000
FULL FLOW CAPACT 13, 0.0000
= INTERCEPT (MAX) 0.0000
I DRIVEPIPE No I YPASS 0.0000
YPA O INLET 0
DESCRIPTION
QUTTER -
I DRIVEFIPE No I
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A Attach the "StormComps" Item type to all the conduits/pipes as shown below

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

m Home Layout Analysis Components

ities View Tools Report Drawing

- k = i 9@ o im -
= . r a@ & WV & Ve

Element . Coordinate | C Asser |Attach|Dtach Picklist Import/Export | Reports
@]  Selection (4 T System % £ Bl Manader| ftem | frem

Primary  Selection Geographic N 5 | Reports
1| References (1 of 1 unique, 0 displayed) ‘ ‘ = Level Display A‘t;:ach‘lt - 0 listed

=
em

€ —
]
)
]
|
]
|

AW View 1, Default Attach an itern to an element

ﬂ Attach ltem
Text Style: Style (none)

StormComps

Select Al 1 Selected  Clear

DSS Items
SYSTEM
n InletStormComps_RawData
LINK
[z InletComps
FROM

o

&3 temtypes

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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A Repeat the process for all the nodes  as shown below (be sure to includ e outlet riprap
pad cells or open end outlet pipes )

S ® View 1, Default
TE-aw-d PPROVD EE &HYE

£ Attach ltem

Text Style: Style (none)

InletComps
Select Al 1 Selected  Clear
b DSS ltems

SYSTEM
4 W % InletStormComps Ra

STRUCTURE NUP
] () 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

A If 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
g, k g .‘== "j;r g 6& \; ‘/9 -
’ El t Coordinat it fsset  Att ; klist | rt/Export  Report:
ement .. oordinate | . Asset  Attac Acklist Import/Expo leports
L) Selection = System o +_lluls' E Manager Itery
Primary Selection Geographic T Reports
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Run the Scenarios

A 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%

AT
T- Dcmm-hnn
<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)
De ) (ft) 0.52
() 092
886.70
876.95
886.51
876.91
9.76
890.00
880.00
888.00
878.00
2.00
D) (ft) 2.00
(Minimum) (ft) (N/A)
Minimum Cover Distance Along Pipt (N/A)
() 2.00
Has Droj pe? False
Backdrop Height (fi) 0.00
~ Results (System Flow)
m Drainage Area (fi 115.865.564
Sys Units and Formatting...
Y5 =T T q
Sy y (in/h) 4.000
Sy 227
Syst 0.00
Syst 0.00
System Fixed Flow (cfs) 0.00
*~ Resulis (Upsiream Structure)
Upstream Inlet Tc (min) 1.000
Upstream S
Upstr
Upstr
Upstr v
Upstr ture Velocity Head (11 0.19
Upstr ture Headloss Coeffi 0.516
Upstr ture Headloss () 0.10
Upstr twre 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 '| = H "._x:g H:: - - ’ |.g| s

Home Terrain Geometry Site Corridors Model Detailing Drawing Production Drawing Utilities
& ey amy G B G —
< k = amE ) V., = e .
W - L T v 7 X L= v-# ¢
_ 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
A The item

type import/export dialog box wildl
then export as shown below. Repeat this process if you have multiple drainage files

ope
(split up) and name each one accordingly so they do not get overwritten

&% Item Type Import/Export X

&/ ltems (g} Libraries

Import @) Export

Active Model

Sort Properties ' Match ltem Type

Selection Type © Al

Export To :
Cancel
A 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,.i"lltem type instances 1/1 exported
A

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

Home Share View

J 4 cut x 7 New item = \i—l open - HHselectall

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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A Hold SHIFT and RIGHT CLICK the file. Copy as path

MName Date modified Type Size

@ InletstormComps_Rz Open cel W... 12 KB
Edit
New
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

A Click "GENERATE!'n the excel sheet . Paste the file path and follow the prompts of the
macros.

A B

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

Repeat for Storm Comps

A 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 Profdgkin the Model

In order to create a pipe profile with accompanying HGL, EGL, proposed grade,
existing grade etc., 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.

A To create a hydraulic run  for an entire system , go to the Layout Ribbon Tab >

Hydraulic Runs to Outfall

£ Drainage and Utilities v M~ H ke o 2 kB E s

m Home Layout Analysis Components Utilities View Tools

P
Element ..., Place Place Insert Place .
@1 Selection i ™ Node Modes Node Conduit <] Place Catchment

Primary Selection Layout

Report

e s O =, Place Lateral () Place Pond
S M E AL

[~ Place Gutter & Place Low Impact Develo...

K:\RAL_Roadway'SUDA Testing\Drainage\drn_test.dgn

Drawing Production Drawing Utilities iTwin View

. -
vy wese 2 '
» B
Extract Filter Hydraulic Hydraulic | Utility Run Project
Frem Graphic Manager  Run Frem Mode|Runs to Outfall |From Links

Profile Runs

4@' Create Reaches T...

Parameters

Profile Direction  |Up to Dawn

MNode Draw Type |Eu:u:-:

Feature

Feature Definition |NCDOT Proposed Pipe Profile - |

MName Prefix | Linnamed

Helpful Hint: 6The Hydraulic Run From Node 6 command to the left  can be used to
create profiles to/from specific nodes rather than the entire system

A The Create Reaches to Outfall dialog box will open
the typical inputs. Node draw type
view. Ensure to select

NCDOT_Hydre

o

. The options shown below are

0 B onodes aw bokek in prafila w

t he

feature defi

A 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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A The proposed hydraulic run will be shown temporarily in orange , left click to accept

Q
5)
-

Click to Accept Profile Run.

A 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 ituntiithe pop-upt ool bar appears. Select 00Open Pro

shown below

T
]
1}

EEr I Cpen Profile Model

A Open aseparate 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 - A PRPOOER DEE R +B ki
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11.2 Pipe Profiles: Engineering and Analysis Profiles
Openincgand 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

A Open the explorer tool as outlined in Section 3.3
A 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 ~
Q@ P
|5'eam": ,0|,0= ¥
4 < - Drainage and Utilities Model
4 < drn_test.dgn, Default
4 < Nodes
b < 0402 EH Open Profile Model
b <0401 Open Analysis Profile
> < 0403 Open Engineering Profile
B <y 0404 Rename
< 0405 =, Reverse Profile Run
4 < Conduits :ﬁd Regenerate Profile Run
04016 #  Lock - Deactivate Profile Run Rules
< 0401 (] Fit To View
D404 X Delete
o oa2 Zoom
4 < Drainage Area
% 0401 N lsolate
% 0402 Clear Isolate I
4 HA Profile Runs
» £ Depends On
4 0401
< 0402
< 0404
A Right click on the profile run (example outlined in red above) and the three profile

options will be shown at the top
(e first option, 0Open Ppeoddinthe preMioud e Bedtiori 1sl.1)wh at wa
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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)

Enqineering 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_abeling for Sheet Viewsd Drawing Scales

NCDOT is currently in the process of developing standards for note s, 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 onTemporaryAnalyticLabelsand Gutterdor Drainage Components

The follow ing 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.

A 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 scale s for all other labels to be viewed and placed properly is
arethet ypi c 21061 6 41 & =4668dD ,

A 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..,

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

[z View Attributes - View 1 — X
View Mumber: 1 - Ell.__ll EE
@ Presentation

@ View Setup

W Background Map

: MK SIE SIE 4

||=|§ 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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A Ensure that o0Sel ecaDrPaiodaige® is set to

A The 0Symbol og yonosiviansetbfi draindge items are labeled and what
type of propert ies (node name, catchment name, top elevation etc.) are shown in
the labels .

To edit and create  Symbology Definitions use the tool located in the  Utilities 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; Querie

-

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

A 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 =1 |E - )

=] @ Conduit ~
-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 &&econdSreen orView to Check aDrainageModel 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.

A Open a second view using the  view toggles toolbar (typically docked on bottom or
top of the screen)

W O - & - [ MuttiModelviews ||| ]2 |4 58] 7]e I:‘ A @B @ X

Mew Mode = Saving Utility Projects .I

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

Left Click
B View 2, Default
Restore ) & HE| &5 CS-; O
Mowve
I Change Screen
Size
- Minimize

o Maximize

x Close Alt+F4

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

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

W View 2, Default-3D

a1 v
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A When active in a 3D view, n otice 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.

A 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.

A 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)

A If utilities are put into 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
Standard Process for Drawing in and

, Plugs and Flowable Fill
Quantifying Removal, Flowdhie. Fill

Since pipe removals, flowable fill and pipe plugs do not require drainage areas

dondt necessarily nee

been simplified via placement of a civil element
design quantities

these miscellaneous drainage

Note: This process does not apply to side drain or driveway pipes.
pipes must be modeled with two nodes and a conduit in 3D

A To place pipe removal or flowable fill,

and

to be model ed i nha8D,
. The steps below outline how to place

in the design file.

d

Side drain /driveway
(See Section 8.5).

under the OpenRoads Modeling Workflow

selectthe Geometry Ribbon Tab > Lines > Line Between Points as pictured below.

i, * 1« Import/Export ~ o
. . ~
[E - |#% Design Elements ~ -
_ Element .., ; Civil
@y Selection L. * 9 Standards * Toggles =
Primary Selection General Tools

E;J OpenRoads Modeling 'I M & H l‘._s:; BQ 4+
Home Terrain I Geometry I Site Corridors

g =N

Model Dete

2 [/

R-eports Lines
- -

I_ " Line Between Points I

Line To Element 4

Fr lime Babusen Ares

A Selectthe feature definition that applies as shown below

&% Line - X

Parameters -
[] Distance 24132
[] Line Direction NS0°00°00.0"E

Feature -
Feature Definition |Nu Feature Deﬁn'rtin|
Name -l Mo Feature Definition

(-l Alignment
- HYD Ditch

...g
-l

September 2024

-l HYD Misc

i~ @ Fowable Fil

@ NCDOT Proposed Pipe Profile
i@ Pipe Removal

HYD_Madeling
NCDOT
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A The dialog box options for Pipe Removal and Flowable Fill are shown below

P 45 Line — *
Parameters L Parameters F
] Distance 611.0623 (] Distance 611.0623
[ Line Direction [N90°00'00.0"E | [] Line Direction NSO-00'00.0"E
Feature L Feature -
Feature Definition |F‘i|:|e Removal W | Feature Definition Fowable Fill ~
MName Pipe Removal - MName |Flowable Fill - | |
Pipe Removal ~ Flowable Fill ~
Length (ft) 0.0000 Pipe Size (in) [{Nane) |
Fipe Size (in.) (Mone) v Quantity (cubic yards of fill)
Pay ltem Number  0395000000-E Pay Item Number 2275000000
Alignment | "-..L__‘_H Alignment | \L
Start Station | --I' 7" Leave Blank Start Station -
i // £ Staton | —= Leave Blank
Offset LT/RT 0 < Offset LT/RT 0 4

A 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

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

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

A Placetheline alongthe pipetobe removed orfilled as shown in the screenshot below

Line
Level: Exist Structure Minor Pipes RCP 24 Inch ([none))
Ref: 3 [ \FinalSurveyiU6004_ncdot_fs dgn)
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To place a pipe plug the process isvery similar except that the user will place a point
instead of a line. Follow the steps below to place a pipe plug.

A Under the OpenRoads Modeling Workflow , selectthe Geometry Ribbon Tab > Point >
Point as pictured below.

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

Home Terrain | Gecmetryl Site Corridors Model Detailing Draw

e e :.’ Import/Export = xh ) o ]
El‘ k - P o 2|/ O|le
éli

|#% Design Elements =

Element .., Civil R-eports Lines  Arcs | Point
| Selection i.i ™ 9@ Standards * Toggles ~ v - - -
Primary Selection General Tools

| ~+  Point

4% Egual Space Points
%, Locate Point

2" Modify Points

A The place point dialog box will open

‘% Paoint — *
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 |

A 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

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

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

A Place a separate pipe plug on each end of the pipe that is to be abandone d
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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.

A First, it is recommended that an active terrain model is set
A Next, selectthe element and hover over it until the toolbox appears as shown below.

Open Profile Medel

Select the o0Open Profile Model 6 command.

A 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--d PRPROER NEE| & B|lkola| A

the active terrain automatically
A 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

n J S Y

& 1 Cuick Profile From Surface
[~ 12  Profile Line Between Points |
3 Profile Line To Element
= 4 Profile Line From Elerment
OProfile Line Between Pointsod
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The command will prompt to select a feature definition. Select the feature definition.
A 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 -

A Atter the profile is drawn, select it and hover over it until the toolbar appears. Select
0Set As Active Profiled as shown bel ow.

A 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 quantit ies 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

A Under the OpenRoads Modeling  Workflow select the Utilities 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

% ey amn 4B G & @ = :
“k @ 2 e NE ¥ @
€ | sehon 1| SR o 56 B [ Manger| o Dha i POT/Bport | Reports
Primary Selection Geographic Item Types T4 Reports
A The asset manager dialog box will open as shown below. Select the 0Open Asset
Definitons Fi | e6 i con as shown outlined in red bel ow.
&) 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 .

A Navigate to the workspace folder path as shown on the next page.

A 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
OMisc_ Drainage_| temso

G Ifthis is the case, the item type will be incompatible with the DSS.
G Please referto Appendix__D for converting the item type to be compatible
with the newer workspace versions
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A For 10.12 and higher _workspaces:

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

MName Date modified Type Size

@ D55_Asset_Manager.xlsm
ORD DSS Template.xlsm
!ES Remove_Plug_Fillxlsm

A For 10.10 workspaces:

2PM Microsoft Bxcel M...
Microsoft Bxcel M...
Microsoft Bxcel M...

») NCDOT_CONMNECT_WORKSPACE » Configuration_10_10 » Organization-Civil » Disciplines » NCDOT _Hydraulics » Standards > Seed » Excel

Name 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

A Openthe ORemove Plug Fill. x | filevaid the elements on which to populate station
and offset will appear as s hown below

£ Asset Manager — *

=

Remave_Plug_Fill Elements

Pipe Removal Element Selection

Flowable Fill ® All Elements
i Selection Set
Pipe Plug Fence

Named Boundary

A Check alt he drainage el ements on the | eftineari de anc
Reference 6 on the right

A Press the ellipsis button to select an alignment . This willprompt 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)

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide 116

A Once the alignment is selected, it will show up in the dialog box as seen below.

4 Asset Manage :
3o

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

1 T 1
Assign | Export
Assignment Mode

Add
Replace

® Update Sta/Off Values
Remaove

Update Assets

A Select t

he option box oWpodeaet:e SStlaec/aplicddieAlad] 6u e &
1. The O0Addo

o pt i o nactianis from Apeendix $ e wlereindeded

A If there a multiple alignments ( -L- and -Y- lines) this process will have to be repeated
for each alignment b ut instead of O0AIl I El ementsd selecte

Mizc_Drainage_ltems

Elements
+ Pipe Removal Element Selection
. ® All Elements
+ Flowable Fill Selection Set
+ Pipe Plug Fence
Mamed Boundary
0Sel ecti on Set 0, OFenceo, or

ONamwdgroupahe ndar y é
elements appropriately for each alignment
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A The final step is to cl i cknotdidagoa wiltpepupatshet s6é6. A n
bottom of the screen showing  a successful addition of assetsand  how many elements
have been updated (see below) .

o x

Assets Added to & Element(s)

B ———

j,.i’ Aszets Added to 6 Element(s)
A 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)

A 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

A 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 man ager again (repeating all the steps in this section)
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15.3 Quantities: Raw Data Excel Export
Exporting Drainage Quantities 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 a n

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)

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

ﬂ OpenRoads Modeling '| M- & H td Ec: * - * lg H
Hoeme Terrain Geometry Site Corridors Medel Detailing Drawing Preducticn Drawing Utilities

k‘ :E'Er -3 fzgqg ¢ 9 \/XE Ve |g

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

Primary Selection Geographic [tem Types T Reports

A The item type import/export  dialog box will open

A Select olnstanced (green block) and then export

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

A Selectthe ellipsis button and navigate  to the drainage folder for the project.

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

A 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

A 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

A If 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:
0DSS | tbeéms 1

A Open the newly created excel spreadsheet(s) to verify correctness.

A 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) )

L

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide 120

A A screenshot of the typical quantities on each tab is shown below

iy 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 1] 0995000000-E (Mone)
r r
3 (3461 L 253+57.93 56,0000 Left 0995000000-E 30 25+])1.84
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 5t Structure (ea.) Mode ID  Grate Type DSS Structure Type DSS 54 or>D5S Station
"0.0000 "0.0000 i "a01 G.D.I. (N.S. 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.1. (N.S. 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 17488
'0.0000 "0.0000 1 ‘0407 G.D.1. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24  G.D.1. TYPE "A" STD. 840.17 OR STD. 840.26 No 19+00
"0.0000 "0.0000 1 "0409 M.H. FRAME AND COVER STD. 840.54 J.B. STD. 840.31 OR STD. 840.32 No 19+79
'0.0000 "1.8000 1 ‘o404 G.D.I. (W.5. SAG) FRAME W/ 2 GRATES STD. 840.22  G.D.1. TYPE "A" STD. 840.17 OR 5TD. 840.26 No 20+00
"0.0000 "2.8000 1 ‘0413 G.D.1. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1. TYPE "A" STD. 840.17 OR STD. 840.26 No 23+22
'0.0000 '0.0000 1 ‘o501 G.D.I. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1. TYPE "A" STD. 840.17 OR 5TD. 840.26 No 24450
"0.0000 "0.0000 1 ‘o502 G.D.1. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1. TYPE "A" STD. 840.17 OR STD. 840.26 No 27451
'0.0000 '0.0000 1 101 G.D.I. (N.S. SAG) FRAME W/ 2 GRATES STD. 840.24 ~ G.D.1. TYPE "A" STD. 840.17 OR STD. 840.26 No 14482
"0.0000 "0.0000 1 ‘416 G.D.1. (N.S. 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.ISTD. 840.35 No 23422
"0.0000 "0.5000 1 ‘907 G.D.1. (N.S. 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 5TD. 840.26  Yes 29+39

A 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 MacrdEnhanced DSS to AuBenerate Quantities

A Once the all the quantity export files have been created (previous section) , the
project 6 ©SS can be generated.
A The user should begin by copying the empty DSS template from the workspace into
their projectds drainage folder
NOTE: Currently , the DSS is still in beta. If the user can not locate the ORD
DSS_Template as shown below, tr y d ownloading 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 runinto and email themto N CDOT.
The empty DSS template is located within the workspace as shown below .

>~

>~

For 10.12 and higher w_orkspaces:

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

-

Mame Date modified Type Size
DS5 Asset Manager.xlsm 11/6/2023 6:52 PM Microsoft Excel M... 97 KB
!53 ORD D55_Template.xlsm £10PM Microsoft Excel M... 21,769 KB

17 Remove_Plug_Fillxlsm 11/6/2023 6:55 PM Microsoft Excel M... 66 KB

A 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
DSS Asset Manager.xlsm 11/6/2023 6:52 PM Microsoft Excel M... 97 KB
@ ORD D55_Templatexlsm Microsoft Excel M... 21,769 KB
7 Remove_PIug_Fm.xIsm 11/6/2023 6:55 PM Microsoft Excel M... 66 KB

A Oncethe DSStemplate hasbeen copiedand renamed forth at specific project ,open
itup.

A If the user is experiencing an untrusted file banner error when opened in excel, follow
the steps in Appendix E

A Important_Note: the DSSworksheets 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 , hot 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.

A Tostart,Cl i ck t he butIVMRORT dsahlnen ietHe 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

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

A 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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A Notice the hint on the prompt dialog box. The path can be copied directly in this
manner as shown below (holding shift)

QOrganize Open
R Edit
ype Exports » BR-0074
MNew

Mame

@ D55 ltems.xlsx
@ D55 lterns_duplicatete:

Open as Read-Only
Print
Openin Protected View

124

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

y Combine Files In Revu
y Convert Files In Revu

Copy as path

Restore Previous ¥ersions

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

IVIKE SUre TO ENTEN TNE ENTIFE TIE PaTN WITH TNe Lancel

xlsx - Example: ChUsers\DesktophD55_ltems.xlsx

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

|"C:'-.Llsers'-.Desktup'-._ltem Type Exports'\BR-D0741D55 tems xlsx"| |

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

35%

September 2024



OpenRoads Drainage and Utilities NCDOT Quick Start Guide 125

A Once this has finished it will prompt if the user has more data to import (example: the

pipe removal/flowable fill/pipe plug ORemove_PIl
the project was split into multiple DRNS)

Additional DRNs

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

Yes Mo

A Select the applicable choice. I n this exampl e,
was selected

A Togenerate , Cl ick the button | abeled OGENERAWEOGO as s

GENERATE

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

DSS, 48" orLEss - USER INTERFACE

0 AND GUIDANCE 4 8 m
5

=3 DO NOT USE RCP

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

A 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}

September 2024 Return to Table of Contents




OpenRoads Drainage and Utilities NCDOT Quick Start Guide 126

A The next prompt will ask if the user wants to archive the current DSS. Sel ectifthiNo 6
is the first time 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 Aprogress bar will appear while the  imported data is sorted and populated in the DSS
table

Populating Drainage Summary Sheet, Please Be Patient *

52%

A Be aware that while excel macros are powerful, they cannot be undone. Once they
are run, the edit -undo functions will reset . Therefore, itis 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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A Once this is complete the DSS should be populated (example on next page )

A Check the 5 4orMore tab as wel | , the structurskeosld ®nd pi pe
populated. If there are structures that need quantities filled out by hand on the
54orMore, ensure to fill those out based on the custom sizing and st andard 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-inalization Process: Udertiated Tasks

DSS macros generate  most of the sheet data , but some manual edits and effort are still
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

L1816 RT | 0801 478.0
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DSSipe Elbows

A If pipe elbows are proposed on the project, th is 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

A This indicates that the pipe has elbows and t  he 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+
75 576 577 578 579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 59 —t
3
—
[
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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DSSpen 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
openend,but nott he open end nodeds r ow.

A If 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

A The user should delete the row of the op  en end pipe by selecting a cell in the row to
be deletedthen clickingt he o0del et e aschownbblawt t on

A It 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 pote ntially throw off the macros if they are ran again later.

Existing Structure Nodes

Existing structure nodes are generated  inthe 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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A Existing nodes will flagged in the dump column on the furthest right side of the table
as shown below.

‘CORRUGATED ALUMINIUM ALLOY

;i L 12+76 P LT | exesoz _ 490.0 _ _
A If 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 0

rowdé button as shown bel ow.

A Otherwise, if the existing node does have a proposed pipe associated with it, it can
be I eft and in the remar kstacalcumm erbot ed as OEXi s

- I
§ W.S.  WIDE SLOT
cy

611

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.

A If this occurs, the row will be flagged and an error message will be shown in the dump
column as shown below.

CORRUGATED ALUMNIUM ALLOY
CATCH BASIN

JB.
M.H.
N.S.
PV.C.

T.B.J.B. TRAFFIC BEARING JUNCTION BOX
W.S. WIDE S5LOT

315.231

A The user must add in the quantities manually in order to correct this error.
A Once all the red flagged cells are corrected, the DSS is complete.

A 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).
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15.5 Quantities: DSS Printing
Printingthe DSSvith 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 A macro has been developed to help speed up this process and hide large chunks

of commonly unused data.
A Click the button OoHI DER HELPERG6 as shown bel ow.

A A dialog box will appear which will guide the user through asking which columns they
want to hide as shown below.

A 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.

A If 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.

A Once the print width is achieved, the print pages are ready to be generated. Click
the button o0GENERA@sBhoRFEIMT PAGESO

GENERATE HIDER HELPER m GENERATE PRINT PAGES
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