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Introduction
Welcome to Drainage and Utilities (DU), the Texas Department of Transportation (TxDOT) training
module for the storm sewer system design and analysis software capabilities within Bentley
OpenRoads Designer (ORD). The purpose of this manual is to provide training with exercises and to
serve as a technical reference for engineers and designers.

DU is a comprehensive design and analysis application that builds sewer networks that are integrated
with and into 3-dimensional roadway design corridors. This course does not include instruction on
performing unsteady analysis using Bentley’'s CivilStorm products. A tutorial for CivilStorm will be
developed later.

TxDOT recently switched software from GEOPAK Drainage to DU for the design of storm sewer
networks. There was a brief transition period where designers were instructed to use Power GEOPAK
SS4; those who are familiar with the SS4 software should find the transition easy as the hydraulic
concepts and criteria are the same. Users not familiar with SS4, should be able to design and analyze
a storm sewer network using the ORD DU software following this Workflow Manual.

Objective: Introduce and serve as an instructional guide on how to design and analyze a storm sewer
network using Bentley ORD DU software. The engineer/designer will need a fundamental
understanding of drainage design and the Rational Method that is used throughout ORD DU.

This platform includes storm drainage design and analysis as well as utilities engineering with
capabilities to include conflict detection and non-drainage attribution. ORD DU has two drainage
calculation options: Analysis will not change the physical characteristics of the storm

drainage; Design may change the physical characteristics.

It is the user’s responsibility to adhere to the TxDOT Drainage Manual, TxDOT Hydraulics & Drainage
Directives and Standards.

Drainage components have been set up to follow TxDOT standards and methods. The engineer is
responsible for verifying drainage items properties.

DU uses the terrain model referenced into a DGN file to display the storm drainage and other utilities
in 2D and 3D. Drainage structures and conduits are fully integrated in graphic and database functions.

Use DU to:

Analyze the existing storm drainage for a project site, a single system or multiple.
Analyze the existing storm drainage and upgrade for a project site as needed/needed.
Analyze and/or design proposed storm drainage system(s) for a project site

Analyze internal drainage structures - driveway culverts and ditches.

Analyze conflicts between existing utilities and proposed drainage.

The designer will be working in the 2D model and DU will create the 3D model the same way as in
ORD.

Content Outline:

This Manual is a step-by-step tutorial that will guide the participant through the steps necessary to
design a simple storm sewer network.

The topics in this manual include the following:

. Project Components Establishing Required Design Files
. Project Description and Design Criteria

J Drainage Area and Nodes

. Laying Out a Network

. Design and Analysis using Scenarios and Alternatives

. Computation, Review, and Profiles



. FlexTables - Creating Custom Reports

. Plan Preparation (Hydraulic Data Sheets, Drainage Area Sheets, Plan and Profile Sheets,
Culvert layout sheets, lateral sheets), and annotation

The next section gives a brief explanation of the tools and menu bars available for the user to become

familiar with the workspace.



Drainage and Utilities tools
This guide will not document each tool that is available in the ORD DU interface. See the Bentley
Online Help for commands not detailed in this document. The Tools below are commonly used:

Navigate to the Drainage and Utilities Ribbon:

E’J |Drainage and Utilities b = H "_C; BQ ; Lg - pw
OpenReads Modeling alysis Components Utilities View Tools
OpenReads Drawing Production ——9 E .
= Survey it N Q r- EI .
i - = = Attach
[ Geotechnical @0 90 Explorer Tools+ 722 =
Reality Modeling )
Drawing Ermary
Expl X
= Photogrammetry v
Drainage and Utilities v
¥ Items v
E(l Resources v
- OpenRoads Model L4
& sheet Index v
s Links v
- OpenRoads Standards -
~ Drainage and Utilities Model Y
Q@P.
|.5|.=a'fraﬁ- ,O|,O= ¥
‘ <, Drainage and Utilitizs Model ‘
> = i . =
& 4 Drainage and Utilities -~ &~ = ke bd %o L h X :
Home Layout Analysis Components Utilities View Tools Report
™ | SU_Storm_Nodes (SUDA Ston ~ Q i &
E ~ O
= == = i = v Attach
7 0 =4 @o 70 EXplONer ke B~ O3 =
Attributes Primary
port Drawing Production Drawing Utilities iTwin View Help
- Com Y Yy e ,::,\‘l
k i | beend aisasy - l_:Z = &
Element - Fence Civil Terrain Import Import Export
.. ¥ | Selection ™ Tools* ) ~ Analysis = Import* Geometry = Utilities = Utilities =
Selection Maodel Analysis Model Import/Export

1. Home tab
o Attributes - with most workflows, it shows all attributes that are active
e Primary - opens the explorer, properties, attach tools for references and raster files,
level manager, level displays (common MicroStation tools)
e Selection - houses the Element Selection tool, Select All, Select None, and Fence
tools
e Model Analysis - Civil Analysis gives the user the option to analyze myriad items.
A useful tool for the drainage design is the Analyze Trace Slope - The Trace Slope tool shows the
down/up slope direction of the slope at any one point within the active terrain. The Trace Slope tool
should be used in its separate file and referenced into the drainage file as needed.
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e  Model Import/Export - Various import and export options.

o Terrain Import - Creates a terrain model from File, ASCII File, Elements, and Point Cloud
etc., see Bentley Online help for more Terrain options.
o Import Geometry from various file types.
o Import Utilities - Import drainage data from various other software, e.g., InRoads and
Export Utilities to various other software, see Bentley Online help.
Terrain import, geometry import or import utilities should be done in a separate file and
referenced into the drainage file as needed.

o Export Utilities - Export drainage data to various other software, see Bentley Online help.

2. Layout tab

-
(./’:—!c.-:"{' Laynut Analysis Components Utilities View Toals Repart Dr._'u'.-nng Production Diraran L]
B ; " . =
(_/ ~ - ? . Place Latera {J Place Pond ik |
S o D-H\n Mace Gutter é Place Low Impact Devela !i '-'il
Element Place Place Insert Place el e Extract Filter
Selection -/ ¥ | Node Modes Node Conduit Flace Calchment From Graphic Manager
4 v
C Selection Layout
Drawing Liilities
o:;y 33 ? |
(x 2] og) 1
Filter Hydiradic Hydraulic  Utility Run Project Ciil
jc Manager F“.l-'- From Mode Runs to Outfall From Links  Run ’Ll.l: aw Message Center
(:: Profile Runs Togghes

The Layout tab allow the user to build hydraulic and utility networks by placing utility structures,
conduits, culverts, ditches, drainage areas, gutters, etc. The utility structures are used with clash
detection tool. The utilities can be below the surface, on the surface or above the surface.



e Layout - This is the main tool to place utilities, such as drainage structures and pipes.
This will be explained in more detail under “Drainage System Layout.”

e Profile Runs - These are profiles along a series of structures. Different profiles can
be created from the Start Node or the Outfall, and Links can be added to a profile
run.

o Toggles — Will open/activate Civil Accudraw and the Civil Message Center.

3. Analysis tab

A

ayout Analysis  components Utilities View Tools Report Drawing Producti
t Altemnatives NG & Validate T Engineering Standards
) Options v il Calculation Summary
Scenarios Compute

AVAVAVEN

v v v ) Notifications
Calculation >

b

sduction Drawing Utilities iTwin View Help

rds | || Compute Center A '-_. Queries

¢ Default Design Constraints
Show Flex
Gutter Flow || Tables
Analysis Tools Analysis Views

The Analysis tab sets calculation parameters, standards, constraints, and scenarios for drainage items
and will be explained in more detail under Drainage Computation. The Analysis tab holds the tools to
analyze and design hydraulic systems (storm sewer, ditches, culverts)

e Calculation - This is the center for drainage calculations.

¢ Analysis Tools - Holds the Compute Center (one toolbox for access to calculations).
Default Design Constraints are set to TxDOT standards and should be reviewed for
project specific constraints (e.g., max. spread, conduit slope). Show Gutter Flow will
show the path of any overflows from catch basins.

e Analysis Views - Houses the flex tables - TxDOT-specific flex tables for hydraulic
analysis have been set up. Queries can be used to report on a specific item.

4. Components tab

Layout Analysis Components Utilities View Tools Report Dra

Nl & &K =

Storm Catalog prototypes | Template Edit Apply
..... Data v M M Template Drop Linear Template
Common Catalog Trenches

The Components tab is used to show project-specific storm data, drainage properties, and settings. It
will be explained in more detail under Section 4 - Drainage and Computation.

e Common - Create - import Storm Data, select Global Storm Events.

e Catalog - Access to engineering libraries, inlet - gutter - conduit catalogs, culvert
inlet coefficients, and rainfall curves from csv files. Prototypes for drainage items are
set to TxDOT Standards and can be updated to project-specific data if needed.

e Trenches - Access to template tools, edit template drop, and apply linear template
for trenches used in the design.



5. Utilities View tab

out Analysis Components Utilities View Tools Report Dra

7 E\ Element Symbology !?a, Queries

EB Open Profile Model

ik
“"b,

_,_ MNetwork Mavigator

) ] Flex Selection
- ‘=" Open Cross Section View Tables Sets
Drawing Views Results Views Selection and Query
rawing Production Drawing View

F — Oy
= e "QJ? L i i
> \0);] @_:] ># Customize Properties

Properties  Utility Prototypes @CUS‘tOFﬂiZETﬂO”ip
Properties

Element Views Customize

The Utilities View tools open views of various drainage properties.

e Drawing Views - Element symbology allows control of how elements and associated
label are displayed; open profile model generates a view presenting a desired feature
in profile; open cross-section view creates a dynamic cross-section of a selection
item. These are the ORD Modeling tools.

o Results Views - Houses the Flex Tables - TxDOT-specific Flex Tables for hydraulic
analysis have been set up, and the user can view input data and results for all
elements of a specific type in a tabular format.

o Selection and Query - Create, edit, and navigate selection sets; display all queries in
the current hydraulic model; open the network navigator.

o Element Views - Properties displays a dialog box containing selected elements’
associated properties. Utility Properties displays the subsurface utilities and hydraulic
analysis of a selected element. Prototypes displays and allows edit to default values
for elements in a network. Prototypes have been set up to TxDOT Standards. The
engineer needs to verify the items in the project.

e  Customize - Customize Properties allows customization and changes to default user
interface. Customize Tooltip allows customization of tooltips that appear when
hovering over an element.



6. Tools Tab

ayout Analysis Components Utilities View Tools Report Drawing

n - ‘,\ #2 Update Descriptions ;/;' v &
+ Ko Branch Labeling * ]
Utilities User Data Model L Project i-model

T ™ | Conflicts Extensions Builder & Set Feature Definition | pefaults Configuration &

General Tools

wing Production Drawing View

@ Project ~ ‘i} Catchment Delineation S...

. StormCAD CivilStorm SewerCAD SewerGEMS
& Annotation Unlimited

4= Synchronize Drawing _g"-‘ Gutter Section Settings

Project Tools License Activation

The Tools tab is divided into general tools and project tools. including “Utilities Conflict” used for
conflict detection.

e Tools - Utilities conflicts allow detection of physical clashes and clearances between
elements. User data extensions allow adding data fields to the hydraulic model
toolbox. Model builder allows existing GIS assets to construct a new model or update
an existing model. Update descriptions of conduits in the model. Branch labeling sets
the labels of conduits. Set feature definition allows setting/locking a feature
definition.

e Project Tools - Houses project defaults, i-model configuration to export drainage
calculations, project properties, synchronizes drawing, and annotation tool to label
the drainage items.

e License Activation - StormCAD Unlimited. for systems that have greater than 100
nodes. CivilStorm is used for unsteady flow analysis.

7. Report Tab

yout Analysis Components Utilities View Tools Report Drawin

f{:} ° _&.ﬂ ! e ily Scenario Sum

) } i#i. Calculation S
Custom  Flex Network Reports Corridor © Report = ]
" | Report = Tables Elements Table v Reports ¥ Options @* Hydraulic Mo

Report Tables Civil

il Scenario Summary ff" Conduit Inventory ® HEC-22 ~

" [l calculation Summary T DOT Report ® AASHTO ~
Ot .
ns B9 Hydraulic Model Inventory @ Combined Pipe/Node Report

Drainage and Utilities

The Report tab gives the user fast access to various reports for Tables, Civil and Drainage and Utilities.

e Report - Custom Report allows the user to assemble a wide variety of model input,
results, graphs, etc., in a customized report.
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Tables - Access to all Flex Tables and Network Elements Table for the utility project.

Bl Catchment FlexTable: &DOT Drainage Area Table (UAT_DUR3-1122 LG_11 -- Default.stsw) — O
G- RN W YR-RAN-RIR R
Contributing Run-Off
. 5 catdlmmnt Drainage Area Runoff Area Time of ngnsgf (xx-yr)
D ([mf}g_ Label (Catchment (Unified) A Coefficient (Catchment) = Concentration (Catch%ent) (Catchment Notes:
Outfal) (acres) (Rational) C ca (min) n/h Rational Flow)
1L (acres) (cfs)
1792: CULVOL | |FWO- | 5317 0.50000 | (N/A) 35| (N/A) (N/A)
1820; CM-1 1820 _CM-l _F‘CO— 0,335_ 0.93000 | (WA)_ 0_ (NJA)_ (N/A) |
1823: M2 | 1823 CM-2 PCO-1 0.235 0.93000 (N/A) 0 (N/A) (N/A)
3 of 3 elements displayed
°

Civil - Access to civil reports such as horizontal geometry report and corridor reports.
[ )

Drainage and Utilities - Access to various reports and summaries for the drainage
design.
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8. Drawing Production Tab

Components Utilities View Tools Report Drawing Production Dr
s 0O 0 Asz A A8 A7
O b 3 4 A+ A2
Create  Update Saved  Apply Place = Place Place @ Place Edit Change Te
Saved View View Settings Saved View | Table | Note Label Text Text Attribut
Saved Views = | Tables MNotes Text
ABC -
{ -ﬁ v, A P\BC / 1" =40
A~ Al L £ —_— %5 ACS Plane Lock
Change Text Element Model Named
Attributes A, ~| Annotation~ Annotation ~ Boundary ~ A Annotation Scale Lock

it la Annotations la

MNamed Boundaries = Drawing Scales

The Drawing Production tab is divided into tables, notes, text, annotation, and named boundaries.
Explanations are found in detail under the Plans production sections of this workflow manual.

Drawing Production tools enable the user to place notes and labels; place and edit

text; annotate an individual element or an entire model; and enable sheet production

through the Named Boundary tool.
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Project Setup

TxDOT recommends that all design projects are completed and saved in Projectwise. Let’s get started
with a project. First step is to set up the drainage designs files in the right project folders. This guide
assumes the TxDOT Design PM has set up a project folder for the project. All TxDOT projects will have
a similar folder structure as the one shown below.

1. Folder structure and reference files location.

1:1: | TWDOT_OpenRoads Project Directary \'.I 'MW\.-\‘
= Docurments | B 2+ APD i
w7 Standards ;/ p 3= o Roadway Design Directory
= (L7 (District Direciory [ e i =
= L I -
* £ _ﬁtmdard:-_ &,\ o mm.l"ml
= Archine Projects & ChilCells
Al Corninielien frojert; =" Comdors find the reference
£+ Design Projects i [T Expon files need for
3 h—ﬁ Prﬁjam Diraciony [ I Geometry drainage design
|'___ 0 - Contracts \ IEF et
i \'\ = Dutpat Reports )
e ) I Published iodets
- / [ Temiplate Labrasy \
= =" Teergin and Surfaces
[rille [ o Visualization (/
s Bridge I"\ ' Brdge \
" Construchon Schedule j = Canstruction Schedule [:’
' Comespondence IBRAY A8 4 A -AVAS
- Drainage [ Al J’\‘-._/’r\_/xg
g ¥ rd
i, a7 3 - ROW
= 5 -
-7 GEOPAK =47 4 - Design
i Geotech # =" 3D Comidor Modeling
= 5,: :.dll.ﬂ;nzugn Fibes # 'I:- El"i-ﬁgi
= pp:;:,““w {~4Z" Construction Schedule
e [ =
- Plan Reriew i i Comespondence
{Z7 Plan Set r Drainage Design
3 -1 :
&7 Supporting Documents |- s Directary
i Teaffic | S SO B
[
) Maodels K I
L7 Uity Coordination -
{5 - Unilities | | - Reports files created & stored
T §- Construction L Environmental far drainage design
BEL T - Project Management P i e i -
5[ 99 - Preject Standards Wmﬂﬁ\f\f
- Saved Searches \
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2. Create a new Drainage Design

In this case we will be creating a design dgn file in the “Drainage” folder.

LYour project name here

@-00 2 - APD
w07 3 - ROW

- 3D Corridor Modeling
&L Bridge

40 Construction Schedule
i) Correspondence

i G5

(a) click on the folder you wish to create the file in. For our example it is the models
Folder.

(b) Right click on the area to the right of te folder structure
ProjectWise Explorer CONMECT Edition

Datasource Folder Document View Teocls Window Help
- R — B - o ;
PR g AR B | Op By :;:; @‘_': 4 - Search|5ﬁ& V|"‘-'

By
$ -~ E‘ iiAddress“:_ pwibedot-test-pw.bentley. comTXDOT-TEST-PW-01'\Documentsi14 - AUS\Design Projects\UAT_DUR3-1122_L
- UAT_DUR3-1122JP_10 ~ List @ Spatial
=% UAT_DUR3-1122_LG_11 Mame :
[ 0- Contracts
E-C7 1 - Survey
w4 2 - APD
- 3-ROW THIS AREA
=2 4 - Design
#-{= 3D Corridor Modeling
¥ Bridge
.| Construction Schedule
-\ Correspondence

=, Drainage S
-7 GIS Work Area Properties  Folder Properties  Personal Portal  Dependency Vis
; LLE ‘°d5 Properties (Work Area Type - TxDOT)
eports

Control Section
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(c) Select new and_Advanced Wizard:

] View »
ts, —
= Mew ] Document... —
Open Dependency Map... .
N T Multiple Documents |
) L Open as Read-Only o 211
Open With... e
Markup Advanced Wizard..
PDF Markup Mo Wizard...
View [
e Click next.
e Select your target folder > Drainage/Model.
e Click next.
e Select” Use ProjectWise document as a template” and click on Select.
Advanced C = eation Wiz oy
Select a Template
Select an existing ProjectWise document or an extemal file to use as a template for the % A

document(s) you are creating. i

(®) Lise ProjectWise document as a template

Browse to the location of your seed files:
pw:\\your district folder 01\Documents\_Standards\Configuration\Organization-CiviN\TXDOT\Seed\
Select the right seed for your file type; in this case, TxDOT_DesignDeed2d.dgn.

e C(Click Next.

e Select your new document name and description.

Document Properties Pt
Define required document properties - the name and the file name. £y AN
Optionally, you can also define document description and version string. p

Mew document name

|LIAT_DLIH3_1122_LG_11_CLV_LAY | i

Description for the new document

|Drainage model culverts |

e (Click Next on the next few screens.
e Right click on the dgn and select open with

15



e Open your newly created file with ORD.
List @ Spatial New S

Mame Drescri|

W4~ UAT DUR3-1122 e 2D FIL
Open as Read-Only

Open With...

Follow the same procedure to create more files from PW. If you have a file already open in ORD, you
can follow the steps below:

(a) Select your working folder:
1) In ORD, navigate to File > New > Select No Wizard > OK.
2) Select Change... > navigate to the Project Folder > 4 - Design > Drainage > Select
OK.

(b) Under Document fill in the name and description fields:
3) Name: drainage file name, for this example: SH46_Prop_Drainage.
4) Check the lock box to the right so the name and file name are the same.
5) Description: drainage proposed - SH46.

(c) Select the appropriate seed.
6) Under Source Document: select (Select Seed > Select TxDOT_DesignSeed2d.dgn
> Select Open > Select Yes on the Ready Only Dialog).
The information in your window should look as below:

General

Folder | oK kl

Drainage - | Change... Cancer™¥.
Document Apply
MName: |SH46_Prop_Drainage.dgn | ﬂ

Description: | drainage proposed — SH46| |

File Name: | SH46_Prop_Drainage.dgn |

Application: Department:

OpenRoads Designer ~ | <none> b

Source Document:

TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d.dgn

Seed... Import...

(d) Select OK to create the new file in ORD. Check In the Starter file.

3. Set up your geographic coordinate system
Once a design file (dgn) has been set up (see steps above), verify your project location and survey
controls. You must select the proper state plane coordinates prior to attaching design files.

E’J Drainage and Utilities r r 5 H I'_d [f::: ; |.Ql -

Navigate to the Drainage and Utilities workflow >utilities ribbon.

Under Geographic group, select Coordinate System.
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Primary

Home Layout Analysis Components Utilities View Tools Report Drawing Production DU Drawing Utilities
K ams B8 @ —
i T VL, Y = =
k - sy V 7 "X | = Vq, ®

Element .- Coordinate . Asset  Attach Detach Picklist Import/Export  Reports
Selection .0 ¥ System @ FI:|ér 5] Manager Item  ltem
Selection Geographic | Item Types T Reports

From the Geographic Coordinate System window, select>From Library.

From Select Geographic Coordinate System, select TxDOT Coordinate Systems.

Py
= -__ 1E 1r3 1 are s =

e 2elect Geograp
Library ' Search

----- User Favortes
----- User Custom Librany
| [+~ | T«DOT Coordinate Systems |\

Library
B[ Texas NAD 83 (Feet)

. SP4201 Feet - NAD 1983 StatePlane Texas Morth FIPS 4207 Feet
SP4202 Feet - NAD 15983 StateFlane Texas Morth Central FIPS 4202 Feet
SP4203 Feet - NAD 1583 StatePlane Texas Central FIFS 4203 Feet
SP4204 Feet - NAD 1983 StateFlane Texas South Central FIPS 4204 Feet
SP4205 Feet - NAD 1983 StatePlane Texas South FIPS 4205 Feet

Select the right state plane coordinates. (You will find this information in your survey file.)

Survey files usually are provided in grid coordinates. To adjust to surface, you will need to apply a
conversion factor. You can do this in a number of ways:

First Method

1) When selecting your coordinate system instead of using from library, highlighted
below, you can select from file, circled in red:

.
1]
=H

| Ef!s_ g 4;@@ X

2) The survey terrain file that is provided by the surveyor, should have the coordinate
system with adjustment.

3) The file will usually be found on the Projectwise folder assigned to the project
pw:\\server\O1\Documents\your district\Design Projects\your project number\1
- Survey\Terrain Survey\survey file for your project.dgn

4) This will assign the correct coordinate system to your file.

Second Method:

If a terrain file is not available with the coordinates adjusted, and you know your conversion factors,
you can adjust one of the existing ones to use as your coordinate system:
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1)

Geographic Coordinate

@ #

.-.r

wvete

”——'1@.&

From the geographic coordinate system window, select>From Library.

Right click in the coordinate system, select copy, and paste it in the user custom library folder
Open the User custom library folder, right click on the coordinate system created, and select Edit

Library ~ Search
""" User Favortes Coordinate Syste
User Custom Library —
== pordinate Systems Name
El-[ ) Texas NAD 83 (Feet) Description
----- =% SP4201 Feet - NAD 1983 StatePlane Texas Morth FIPS 4201 Fest F'“;ft; n
----- =3 SPA202 Feet - NAD 1983 StatePlane Texas North Central FIPS 4202 Feet EP o
3 SP4203 Feet - NAD 1983 StatePlane Texas Cerrtral FI P5 4203 Fest I“'_L ree
SP4204 Feet - NAD 1983 StatePlane Texas South Ceira Units
----- i=% SP4205 Feet - NAD 1983 StatePlane Texas Sc Copy
B-{7 Texas NAD 83 (Meter) Delete from Library
... Mthar
Coordinate System Properties:
EI--- Llser Cusgtom Library
] Copy-SP4204 Feet - c =
= TxDOT Coordinate Syster orY
-1 Texas NAD 83 (Feet) Delete from Library
E ‘E:- SP4201 Feet - N Add To Favorites
423 SP4202 Feet - N£ .
=3 SP4203 Feet - Nf Edit Coordinate System Properties

A new wmdow WI|| pop up:

ams SPAM Faet - NAN TORT StatePlanes Tewas Grth Dentral FIPS AN Fast

Change the projection to Lambert Conformal Conic with Affine Processor

Coordinate System

-~

Mame
Descri ption

Copy-5P4204 Feet
NAD 1983 StatePlane Texas South Central FIPS

LarrbewtCnrimmalCmcmhﬁﬂmPrmmnr

EF'SG Code

Source

Inits

First Standard Parallel
Second Standard Parallel
Origin Longitude
Origin Latitude

False Easting

False Marthing
(luadrant

Minimum Longitude
Maximum Longitude
Minimum Latitude

)

Polar Stereographic Standard Latitude
Transverse Mercator with Affine Processor
MNon-earth

Hungarian EOV

Danish System 1534/1545 (Non-KMS)
Ordinance Survey Transform 15597 (Great Britain)
Azimuthal Equidistant (Hevated Elipsoid)
Ordinance Survey Transform 2002 (Great Britain)
Danish System 1934/1945 (KMS 1995 Polynomials)
Transverse Mercator Kruger Formulation
Winkel-Tripel

Mon-earth - Scale, Rotation then Translation
L-Ell'nhv.-.'ft I..nnfclm'lal I_.c|r1|c wrth Affine Processor

Update the Affine A1 and B2 Parameters to the conversion factor for your county. In this example, we

are using the following;:
Affine A1 Parameter
Affine AZ Parameter
Affine B1 Parameter
Affine B2 Parameter

0.00017000
0.00000000
0.00000000
0.00017000

Click OK when done. Select your user custom file and click OK. Your newly created adjusted
coordinate system is now applied to your file.

Third Method:
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you can use an attachment reference to assign the coordinate system to your file. This method
implies that you have already attached a reference file that the coordinate system you will use for you
project attach. If you do not know how to attach a reference file to a DGN we will briefly explain it in the
following step. “3. Attach reference files.” Once your reference file is attached do the following:

2) Select From Reference from your Geographic Coordinate System window as
shown below.

i=# Geographic Coordinate System — x
| i iEE R [ e
R PR E N

From Reference
Curre rdinate System

Select the reference that has the coordinate system you want to use. The coordinate system from that
file will be applied to the active file.

4. Attach reference files

You will need to attach all survey, roadway geometry (alignment and planimetric files), existing and
proposed terrains, proposed roadway corridors, and bridges. All files should be attached with No
Nesting.

To attach the files:

(a) Navigate to Drainage and Utilities > Home ribbon > Primary Group > Attach Tools >
Attach reference.

&) Drainage and Utiiies  ~ |@- = H k[ e s
m Heme Terrain Geometry Site Corridars Maodel Detailing Drawing Production Drawing Ut
& None || Default N a rk'I E ’ :E_E;: ’ k i [1
E| v @ T
Eo ~[mo c[[=o ~l@mo Ao -] Ereerfeitlam gp .| S G Tooks B -
Attributes Primary Selection

lools  Properties

-— o . . 2 2 1 ~
E s s £96: ) 2o B B8 @ |
Slot ‘F’ A File Name Model Description Legical Orientation

Boundaries -

Under your project folder you will find the following structure:

-4 0 - Contracts

#-427 1- Survey

-7 2- APD

-7 3-ROW

+ L 4-Design

{7 5- Utilities

+ L b- Construction

- 7 - Project Management
+ i 99 - Project Standards

Here is a list of reference fles you will need and the folder where you will typically find them:

Folder 1- survey> Terrain survey>
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e From this folder you will attach your planimetrics and Existing terrain files. Make sure
your annotation scale is turned off for this files. You will see the option at the bottom
of your reference window:

All other references can keep the annotation scale on.

IEI References (17 of 17 unique, 3 displayec

Tools Properties

ErBR e DG RO A D I8 @ > HiieMode [Boh -
Scale | 1.000000000 : 1.000000000 Rotation | 00°00°00" Offset X | 0.0000
E":,! IIIIL-:'I ; 5] |:| -_' Nested Attachments: | No Nesting = | Nesting [

New Level Display. Config Variable ~ Georeferenced: No i

Folder 4 - Design\3D Corridor Modeling\Terrain and Surfaces\
e Attach all proposed terrain files associated with your project.
Folder 4 - Design\3D Corridor Modeling\Geometry\

o Geometry files will contain your roadway alignment and Profile information. Attach all
geometry files from this folder.

Folder 4 - Design\3D Corridor Modeling\Corridors\

e This folder contains the roadway 3D corridor files. Attach all corridors files from this
folder

Folder 4 - Design\Bridge\

e If your project has any bridges this is where you will find the bridge files to attach.

n References (7 of 7 unique, 7 displayed)

Tools  Properties
= Pos » » * Y F 3
B 0 DGt 57 A fs B 0T @ % bite Mode] | Boundaries ~
Slot P A File Name Madel Description Logical
1 PW_WORKDIR:dms99194\Ex-terrain.dgn Default Master Model
2 PW_ WORKDIR:dms99194\Roadway_Terrain_3D.dgn Default Master Model
3 PW_ WORKDIR:dms99189\sh46-geom1.dgn Default Master Model
4 PW_WORKDIR:dms99187\5H46_COR.dgn Default Master Model
5 PW_WORKDIR:dms99194\5SH_46_PLANIMETRICS.dgn Default Master Model
6 PW_WORKDIR:dms99141\DRG_PRJ_TEST_01.dgn Default Master Model
7 SH46_Prop_Drainage.dgn Default-3D Ref

W
Fit view

Set the Terrain Active. On the prior step we attached both existing and proposed terrains. A proposed
terrain must be created/merged from your proposed corridor and existing terrain. This is typically
completed by the roadway designer. Select a terrain (existing or proposed) to set active. For proposed
drainage system design, you will typically need a proposed terrain. Also, as we will see later, we will
need a proposed terrain for automated DA delineation._

20



By setting the Terrain Active, ORD will create a Default 3D Model. See in the reference dialog, DO NOT
DELETE the referenced 3D model, this will corrupt your file. As shown below the 2D model is shown on
the left and the 3D model on the right. There are several preset view options you can access by
clicking in the active view. Right click in the active view, a context menu will open click on the upper
option “View Control” Several view options are available. The option shown below is “2 views Plan and
3D”

Check In
Before we move on to our next

section here are some important General Comment

recommendations:
Documents

e Do Your Design Name Description File N
Following/Using the Enter text here 7| Enter text here 7| Enter
Drainage and Utility V& SH46_Prop Drainage ]
Tools.

e Save your work often < >
and/or make up a baCk- Folder: 01 - PAR\Design Projects\DU_Test_GH_FEB2022\4 - Design\Drainage
up file. Use File > Save As o
within ORD. [ create new version during Check In

e Free or update server copy Verson: |

may cause your drainage
file to lose connection to

the database and corrupt  |[[___ Checkm k_}l UpdatfSerCopy (&) Close

your file. ALWAYS CHECK-
IN THE FILE(S) TO PROJECTWISE. DO NOT USE FREE OR UPDATE SERVER COPY.
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Drainage system layout
In this section we will get started by building an example storm sewer network.

(@) Inthe Drainage and Utilities Workflow, select the Layout Tab.

s

Drainage and Utilities * | hE

t OpenRoads Modeling [

OpenRoads Drawing Production

Survey
r.
Geotechnical 5
0|
Reality Modeling
Prim ;
e Drawing
Explc .
— Drainage and Utilities
B -
(b) from the Layout group, select the Place Node tool.
“J Drainage and Utilities * N H E" '._ f = ¥ Call
Home I Layout Analysis Components Utilities View Toals Report Drawi
&, = - E‘ L, Place Lateral () Place Pond
HH[] 0l Vel ool
T o Place Gutter = Place Low Impact Develo...
Element ... Place] Place Insert Place
o Selection . ¥ ||Node] Nodes Mode Conduit ¢ Place Catchment
Primary Selection Layout

(c) The following question dialog will pop up.

Create Drainage and Utilities project

This action will embed files for Drainage and Hilities projects
in the design file. Proceed?

Yes Mo

(d) Click Yes. This will create your utility model. The utility model is part of the active
DGN file. It is recommended that you create this in its own file, for example, the
Drainage design file. Do not use your corridor or geometry files to create your utility
models. Once this is created, IT CANNOT BE UNDONE.

There are a number of drainage settings and software settings that automatically are added to the
design file when the Utility Model is created. Some examples of information added would be:

e Rainfall Runoff Data (Storm Events). the Texas ebd curves are embedded in the
workspace for selection).

e Hydraulic information used in calculations (Runoff Methods, Friction Loss Methods,
Pipe Flow Calculation Methods, etc.)

e Design constraints (Slope, Velocity, Cover).
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e Pipe, Inlet, Culvert, etc. catalogs available for placement and calculations.
Note: OpenRoads is 3D, but the default location for geometry and structures is the 2D Model. Do not

place structures in the 3D Model. Place all drainage structures in the 2D Model. OpenRoads will
manage the 3D portion automatically.

1. Place an Outfall

E| References (15 of 15 unique, 12 displayed) -
Tools  Properties
BBy $DERA M Fe D I8 @ 5 HiieMode Both =
Slet = 3 File Name Model Description Legical [+ o_.f * =Y
13 PW_WORKDIR:d012786 M TEST_PRJ_CTL_US281_RAMPS.dgn Default Master Model V¥
14 PW_WORKDIR:d012786 M TEST_PRJ_COR_U5281_UTURMS.dgn Default Master Model -' ¥
13 PW_WORKDIR:d012786 M TEST_PRJ_COR_U5281_RAMPS.dgn Default Master Model L
12 PW_WORKDIR:d012787MTEST_PRJI_TERR_PROP_5H46.dgn Default Master Model ¥y
il PW_WORKDIR:d012786 T\ TEST_PRJ_COR_US281.dgn Default Master Model  Ref-2 oYY
0 PW_WORKDIR:d012810\TEST_PRI_5H46_COR.dgn Default Master Model  Ref-1 A
9 PW_WORKDIR:d012786 M\ TEST_PRJ_COR_SH46_INT.dgn Default Master Model LA
8 PW_WORKDIR:d012810MTEST_PRJ_U5281_GEOQ.dgn Default Master Model L
7 PW_WORKDIR:d01 2810 TEST_PRI_5H46_GED.dgn Default Master Model LA
& PW_WORKDIR:d0128138\5H46_ROW.dgn Default Master Model L
5 PW_WORKDIR:d012811\PROP_TER_US281-3d.dgn Default Master Model v
4 PW_WORKDIR:d0128114\PP_TERRAIN_SH46_3d.dgn Default Master Model v v
[ 2 PW_WORKDIR:d012806945H46_EX_TERRAIN.dgn Default Master Model L
1 PW_WORKDIR:d012806%5H_46_PLANIMETRICS-5HORT.dgn Default Global Crigin.., LA
3 UAT_DUR3-1122_LG_11.dgn Default-30 Ref L

To start the design of a drainage system an outfall location must be decided. The outfall must meet
certain design criteria to be practical. Your network cannot cross drainage basin boundaries, so your
outfall must be in an area that is inside the overall basin and must ensure there is enough drop to
meet the TXDOTs minimum 3fps design constraint.

In this section, we will place an outfall for our system.
(@) Turn on the Existing Terrain Contours if not already on. Select the Reference File Tool.
(b) Highlight the Existing Terrain DGN and toggle on the Display.

(c) Using the Element Selection tool, select the Existing Ground terrain boundary, then Hover
to access the Element Properties.

High Points Off

Breaklines Off

Boundary On

Imparted Contours Off

|=lands Off

Holes Off

Voids Off

Feature Spots Off

B = s = Termain\Existing_Contoi -
Override Symbeology  Yes

Feature Name Exist Ground
Feature Definition Existing Boundary

Change the Override Symbology from No to Yes and set the Override Template to
Terrain\Existing_Contours.
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The steps above sow you how to access the quick properties box. Alternatively, if you have the Main
properties window open, you can access the main properties just by selecting an element. To open the
properties windows and Dock it to the left, do the following;:

e From the home tab primary tools select properties:

Drainage and Utilities  » A&~ HE © « - = s C:\Users\lgome2-c\One
ﬂ Layout Analysis Components Utilities View Tools Report Drawing Production
ey |
v v i reee
None * | Default v Q o £
] gy
g - v|&=mo + § . + | Explorer Afttach Element Fence
i 0 =20 -0 - Tools~ W& ~ T | Selection Tools~ M
Attributes I Primary I Document was last saved: 3
View 1, Default [Displayset] Properties
- o o —p—r Review and modify properties of
- &= - -E‘- "@ "ei!o D (= £ elements v

e Select the element. In this case the terrain boundary. The properties window will open.
e To dock it drag it to the left of the screen.

Now you will see element properties on the left just by selecting an item.

(d) Outfalls are usually located at or near low points. We can use the terrain element properties to
determine and mark the location of this points.

(e) From the element properties window navigate to the calculated features Display and togle low
points and high points on as shown below:

@1 Properties — *
Calculated Features Display A
Major Contours On
Minor Contours On
Triangles Off
Spats Off
Elow Arows Off
Low Paints On
High Foints On

(f) The file now shows the location of your high and low points.

EXISTING
HEADWALL
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This, in combination with topo features that show the location of major crossings or culverts, will allow
you to select an appropiate outfall with ease. In this case our low point is near an existing culvert
crossing. We will use it as our outfall

(g) Zoom to the outfall location, as shown in the image.

OUTFALL
LOCATION

In this case, we will place the outlet on the North side of the roadway at the construction limit tie
slope shown by the red line. The TxDOT workspace uses a generic outfall represented by an “X”
that will be used as your outfall for calculation purposes. Your outfall conduit should tie into this
element.

a) Select the Place Node tool.

1) Set the Feature Definition to Outfall_Connect. You can find it
under the Node > StormWaterNodes > Outfalls category.

2) Set the Name Prefix to OUT - (your system or network name
here)

3) Select Reference Element for Node Elevation by Selecting a

contour line being displayed from the terrain surface, EXisting
Ground.

4) Toggle On the Vertical Offset option and set it to O (The
Elevation is being read at the invert of the outfall in the cell).

5) Define Outfall location with a data point. Place along the red

element that represents the Tie Slope.
6) Set the Rotation Mode to Absolute.
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b)

c)

Feature
Feature Definition Outfall_Connect
Mame Prefix ouT-

Elevation
Elevation is the Invert

] Elevation 0.0000
] Wertical Offset 0.0000

Baseline Reference

Baszeline Reference ]

Rotation

Raotation Mode Absolute
Ratation NS0-00'00.0"E

7) Data Point to place the outlet.

Review the Properties and the Utility Properties of the Outfall.

Ltiities Drainage

| ﬂ Properties - Storm Wate

[ouT-

\,| ® @ [

<Show Al

- - [ Add to Selection

Property Search

v  <General>
D 1639
Label ouT-
Notes
GI5-1Ds <Collection: 0 tems:
Hyperlinks <Collection: 0 tems:
F Defi Node" StormWaterNode"_Outfalls\Outfal_Connect
8767
8759
v
2,153,483 63
13,840,436.86
0.00
0.00
0.00
lo 0.00
v Active Topology
Is Active? True
~ Boundary Condition
Boundary Condition Type Crown
v Design
Local Fipe Matching Constraints? Falze
Design Structure Elevation? False
Desired Sump Depth (f 0.00
v Inflow (Wet)
Inflow (\Wet) Collection <Collection: 0 tems:
~ Connecling Links
arnest Connected Conduit fin on

Close the two Properties Dialogs.

26



_The “Outfall_Connect” node we placed in the step above contains all the hdyraulic properties of a
storm sewer network outfall. Therefore for graphical and visual purposes, a headwall will be
added--This time we will select feature definition SETP-CD 33in_6H1V_0d from the drop-down

= StormWaterNode

’ _Cross Sections

= _Headwalls

[ HW_Box_Culvert

F- | HW_Pipe_Culvert

- SET_Box_Culvert

B SET_PipeCulvert

G- GS-ESCD_2460n_DIA

8 GS-ES-PD_24-60in_DIA

G- PSET-RC_C-D-Round

[+ PSET-RP_P-D-Round

-l PSET-5C_C-D-Sguare

- PSET-5P_P-D-Square

= SETP-LD_24-60in_Dia

. B SETPLD_0d
: @ SETPCD_23n_3H1V_0d

@ SETPCD_33n_4H1V_0d
SETP-CD_33in_6H1V_0d

menu.Follow steps 5 and 6 abO\I/e..

d) Click in View 2 to make it active. Select Primary > References and turn on the display for your

roadway corridor file. Zoom in to the outfall. Your view may vary depending on your Display
Style setting.

THE DOT
REPRESENTS
THE ACTUAL
OUTFALL
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2. Place Drainage Node Without Automatic Catchment

We will now place the rest of our structures
(a) Zoom into the location in the model where you want to place your structure.

(b) click the Place Node tool again. This is under Layout> Place Node tool.

(c) Inthe next several steps we will Follow the context menu prompts to place a
structure.

Feature
eature Defimbon
meme Prafix

(d) From the Place Node window, set the Feature Definition to your structure type:

(e) Setthe name Prefix - a predetermined name based on the structure beign placed
will be generated. You can change the name if you like.

Place Mode
Feature »~
Feature Definition [PCU_6_Bath [v]
Name Prefix pCU- |
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(f)

You will be prompted to select Reference Element for Node Elevation.

rence Element For Node

Type an Elevation

Active Terrain Model: prop sh146
MinorContours

Elevation 1248

Level: Terrain_Exterior

Ref: Ref (UAT_DUR3-1122_LG_11.dgn)

You can select a contour line being displayed from the Proposed terrain surface, or the
proposed corridor.
You can select the Reference Element in the 2D view or the 3D view.

o Inthe 2D view, View 1, the plan view cell for the inlet, is attached to your cursor.

(€

R\

Define Catchbasin
% Elevation:Vertical Offset

Complex Chain '\ Line String -
Level: TL_Curb
Ref: Ref-1 (PW_WORKDIR:d0128107TEST_PRJ_SH46_COR.dgn)

Set the Snap Mode to Near Snap Point.

Locate the Feature Curb_Face_FL_R. This represents the flow line in the corridor.

Make sure you snap to it so you can read the logintudinal slope.
Set the Vertical Offset Data point in View 1 to accept the Vertical Offset of 0.00.

Set the Rotation Mode to Relative to Alignment.
Data point (left click of your mouse) in View 1 to accept that mode.

Select Rotation Mode

Ratation: Rotation Mode =
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(k) Setthe Locate Reference Element for Rotation. Click on the Centerline of the
Roadway. (project alignment or PGL).

(I) Forthe Rotation setting, you will key in N 90 E and click the Tab key or Enter key to
lock the rotation. The “E” or “W” direction will depend on which side of the roadway
Select Rotation or Reset to Place

a@galn

% Rotation: Rotation | JENEIEEKIES
your inlet is on

(m) Make Sure the Catchment > Catchment Delineation is unchecked and then Data
Point(left click) in View 1.

(n) Select the Element Selection Tool. Select the newly placed inlet
and then hover over it, and select the Properties.
1
U Origin 2144349 95860 . 13840103
- Seals X 100000

Cenla Y 1 D000

' i ———

eatung Definibon PCU_ & Both

Featuia Name PCL-2
Desscrniphon
b - —
Wertical Offast 0 CHDNADR
1248 485t
rroe] Elevabor 1241, 235M

Use Slope of Suface True
Elevation Faferencs  prop sh146 [Adtive)
Baseline Reference  Mone

3

. Uity Propes s Open LRility Properties
lse Foad Cross Slogs Falme
== 3. 2808
Pk 2144349 95860, 13840102
X 2144349 9586
¥ 138407103 62 70
HOO"S3°09. 1"W
y Ha st a0 0000 0w
Aotabion Reference  SHAG
b F ialmar
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3. Place Drainage Node With Automatic Catchment

DU has the capability to automatically calculate and create drainage areas for inlet
structures. DU must have a Proposed Terrain file to complete this task. See DES750 for
instruction on how to create a proposed terrain. The roadway designer on the project can also
create the proposed terrain.

(a) Follow the same procedure above, except this time, turn on catchment delineation.
We will select a different node for this example. Drainage structures in the TxDOT
workspace are cataloged as follows:

Feature Definition Tap_Conc

Mame Prefix = Hu:u:le
- CommunicationsMode

- HectricalMNode

-l GasMode
StormWaterMode

H _Cross Sections

H _Headwalls

' _Inlets

- _Manholes
_Outfalls
_Taps

----- "4 Tap_Conc

‘@ Tap_Metal

- _Transitions

0Z_FTW

5 12_HOU

&l 15_SAT

Bl WasteWaterMNode

G-l WaterMNode

- CorflictMode

Elevation

0-8-8-&-

Elevation is the Invert

Raotation Mode

Locate Reference Element for Rotation
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(b) Select the inlet type to use. Select Catchment Delineation and select your
Catchment Feature Definition as shown below.

Place Node
Feature ~
Feature Definition |F‘CO_3_BI:|th e |
Name Prefix |Pco- |
Elevation ~

Elevation is the Invert

Vertical Offset [0.0000 |
Rotation ~
Rotation Mode |Relative to alignment |~ |
Locate Reference Element for Rotation | v |

Ratation |N5D’DD'DD.D"W |
Baseline Reference Ll

Baseline Reference ]

Catchment ~

Catchment Delineation
Catchment Feature Definition Ll

Feature Definition |F‘avement W |

Mame Prefix |CI'\"I- |

(c) Place your node as in the exercise above. Make sure your proposed terrain is
selected as your reference elevation for catchment delineation.

The area will be automatically delineated and assigned to the node.

|—l-l-l-l+l-l-';_H““#HE!-!

&
'.. L .—-Ihh:.': i S T— L

"'ﬁ.___-

#
hd

o I I*,.rg-un: CM-1
vl Level: DU_Storm_Areas
+

ik

You can also assign a predefined area to a structure or trace the drainage area and assign it to
the structure. We will show how to do this next.

Assigning a predefined area to a structure - picking your catchment.

If you chose to trace your own drainage areas, they can be assigned to the inlets with the following
workflow:

You can set your drainage area file in advance and reference to your draiwing, but in order to
assign areas to your structures, areas must be copied to the active Dgn file.
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(a) select the Place catchment tool form the Layout Tab

Layout Analysis Components Utilities View Tools Repd

Fay
Leay

- . ? 1 %4, Place Lateral (J Place Pond
u y | D\_\u L-’ . =
— i [~ Place Gutter = Place Low Imj

I Place Place Insert Place
. *  Node Nodes Node Conduit|{J Place Catchment

ion Layout

® .. View Place Catchment
i » . Place Catchment
i k

o] - a il I —

(b) Select your layout method. You have 3 options available as shown below:

Br. — ¥

Parameters ~
Method Pick Points
Pick Shape
Feature Pick Points
Flood Fill

Feature Definition
Mame Prefig .

(c) If you have preset shapes, select pick shape.

(d) If you want to trace your area select pick points.

&r. - X [ :
Parameters FY o
Method [Pick Shape |~ )
Feature ~ | d
Feature Definition :Pavemenl | "
Mame Prefic = Drainage Area
- . B Catchment
& Aparmenis
OpenRoads St & Commercial
& Downtown
%
L L. & Grass
fearch & LT-industry
—— & Multi-FamRes
[}
o Standards & Office
¥ ¢
& Wooded

(e) Select your feature definition from the list shown above

(f)  For this example we selected pick shape for the method and Pavement as our
Feature definition.



(8) Click on the area you wish to assign to your inlet

Select Layout Method

Parameters: Method

(h) Data point to accept the selection

(i) Select the outflow (your structure)

-.-._.-......'I.........._.-,-........-....-._

Selact Outflow
<Reset> To Continue

() Select the active terrain. Your corridor or your proposed tin can be selected.

Select reference surface
<Reset> to pick active tefain

<Alt= to continue without picking
suface

™ [ emmain Model
MajorContours

Elevation 1175

Level. Temain_Extenor

Rei- 4 (PP_TERRAIN_SH46_3d dgn)

PP_TER_S

- -
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(k) your area is now assigned to your structure

if you do not have predefined drainage area you can alternativly use the Pick points method

and trace your area. Once your area is traced follow the promts above to assign it to the
catch basin.

5. Setting the Minimum Time of Concentration

(@) From the analysis tab, Click Analysis > Calculations > Options.

Drainage and Utilities v el Y Hl'." !

H Home Layout Utilities View Tools

* ': Altematives gy & Validate
- Options . i
] Lompute

L

- v ¢=:

Components

Element ... SCenaros —

ifi= Calculation Summary
Selection . y

) Notifications

(ELY Selection Calculation

(b) the following window will popup:

o Caloulation Options X

Crainage

M I'ET E
Sakoar

i Daso Dasign

Ed Bann Ansbvsia

(c) Double click the Base Design and check the Properties.

This is where the default value is set for the Minimum Time of Concentration for your

catchments. This value is used if it has not been set on the individual catchment areas. The
default value should be 10 minutes. If it is not set, go ahead, and change it here.

(d) You can check the precision by right clicking on the property, then clicking Units and

Calculation Type Design
Minimum Time of Concentration (mip] EXEE]
Use Mimmum Tc as Minimum £

Units and Formatting... %
~  Gravity Hydraulics
Formatting.

(e) Close the Properties dialog.

(f) Close the Calculation Options.
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6. Setting the Time of Concentration for the Catchment Areas

(@) On the Analysis > Calculations ribbon, click Alternatives.
In the Alternatives dialog, find the Hydrology > Base Hydrology Alternative.

Alternatives  — *
Drainage
OXBEE=BEET ”
|£||_|E Active Topology A
-

[

e

@

IE User Data Extensions
IE Physical

IE Boundary Condition
lE Initial Settings
Hydrology i

\F28 Base Hydrology

Chutput
(b) Double Click on Base Hydrology to view the Hydrology.

(c) Select the Catchment tab.

E‘ Hydrelegy : Base Hydrology (WAT_DUR3-1122_LG_11 -- Default.stsw)
=)

T Catchment % Low Impact Development @ Catch Basin

Calumn Vien o Runoff | Outflow L2 R.lr::r Tc Input o= “f. TcData |- R“"“.FF
<Al D Label Method | Element Scaled Defined) Friz Concentration - -5 _.oeF_ﬁclent
Constant Loss Rate Area? (acres) (min) (Rational)
Green-Ampt 1677: CM-2 1 1677 | CM-2 Rational My ] User Defir] 10 fColle  |93000
*Groundwater 1678: CM-3 1 1678 CM-3 Rational M k-1 User Defir] 10 fColle 93000
Horton 1679: CM-4 [ 1679 CM-4 Rational M k-1 User Defir] 10 fcColle 93000
Generic UH 1680: CM-5 ] 1680 | CM-5 Rational Mi = User Defir] 10 fkcole (33000
Modffied Rational 1681: CM-5 = 1681 |CM-6 Rational M = User Defin 10 fecole 33000
1682: CM-7 # 1682 | CM-7 Rational M ] User Defir 10 fkcolle 93000
Rational Method (LK) 1792: CULVOL | [ 1792 | CULVOL Rational M/ FW/0- 1 User Defi 35 LeColle  |50000
RTK UH
5CSCN
5CS UH
SWMM-Runcff

Initial Loss and Consta...
Initial Loss and Consta...
ILSAX

Time-Area

(d) Time of Concentration values can be set here for individual or all catchments.

(e) Right click on the Time of Concentration (min) column heading and select

Global Edit.
| b | |
Time DF_ Units and Formatting...
Concentrat
(mn) |  Global Edit.
I g
£ Sort 4

Filter ]
Reapply Sort/Filter

Select Column
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(f) Setthe value to 70 and click OK.

Glokal Edit X
Operation: Set >

Walue: |1E'|

WHERE: «no filtter actives

The values are now updated. Remember that individual modifications can be made if required.

(8) Close the dialog.

7. Placing Gutters

Placing gutters is necessary to assign by-pass flow in case your structure cannot capture all flow from
the assigned drainage area.

=

/ .

Gutter Cross Slope - -
Road Cross Slope —

1) Methods of Placing a Gutter

The software has two methods that can be used to place a gutter:
1. Using Trace Slope - Only asks you to select the start catch basin.

2. Between Nodes - Asks you to select the two catch basins that are to be linked by the
gutter.

The Using Trace Slope method has two prerequisites:
e The catch basins were both placed using the same terrain model or mesh as the
Elevation Reference.
e The catch basins are placed and rotated correctly within the gutter.

When you select the Start node, the software uses this as the starting location for a downstream
flow trace, along with the terrain model or mesh element, to find the next catch basin
downstream. If the Start node was not placed using a terrain model or mesh as the Elevation
Reference, then you will not be able to select it.

The rotation of the catch basin is important if the prototype used by the gutter feature definition is
set up so that cross-sections are created along the gutter. In this situation, the rotation of the
catch basin should be perpendicular to the gutter flow line, so that a cross-section taken through
the catch basin, along the bearing of the rotation, will include the shape of the gutter.

2) the Gutter shape
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TxDOT has one gutter shape that will be available in DU, which is a conventional Gutter shape.
The prototype for the gutter feature definition has been predefined in the DU Feature definitions

and element templates DGNLIB file.

We will now show the workflow to place the gutters.

3) Placing a Gutter - Trace Slope Method

(a) 7 Select Layout > Layout > Place Gutter.

(b) When the tool is started, there is a check made to determine if Analytic View is
turned on.

(c) Select Yes to toggle on the Analytic View because hydraulic gutter definitions are
visible only by way of the Analytic View.

Warning
s

Analytic view is not turned on for this viewport, placed elements will
not show up, Would you like to turn it on?

I Yes | | Mo |

Note No labels are shown in the default view. This is a scale issue as our design files are set to

1" =100".
1"=100 g
s ACS Plane Lock
A Annotation Scale Lock
Drawing Scales
(d) On the Drawing Production ribbon, select Drawing Scales > Annotation Scale.
Select the drop down and pick Full Scale 1:1. The text is now visible.
3 e T R R R NIRRT
alrm mmm T I R R S R
i
\




The display shows useful information, but it may be overpopulated for placing gutters.

(e) In the top left corner of View 1, Select View Attributes.

(f) Ensure that the Select Product property is set to Drainage.

(g) Change the Symbology Definition from <default> to Pipe Size Color Code.
You can change back to <default> or other definitions later.

Note that Analytic Symbology can be turned on and off in View Attributes (remember you
will not see the gutters if it is turned off).

(h) Go to Home > Primary > Level Display, click on the Drainage Design DGN and turn
off the levels of DU_Storm_Areas and DU_Storm_Conduits.

After that, click on the Roadway Corridor Reference and turn off TL_Curb, TL_Pavement
Edge, as these levels will overlap the newly placed Gutters.

= Level Display - View 3 - % ‘ = Level Display - View 1 s % )
1, 7)) [View Dispi %
. N ol ay
W % :J View Display i f k
=T st g [l P coner + [ievets ] 4 [ oo -l <[4 -
1 ] — b - .
e {8 TEST_PRI_US281_GEO.dgn, Default At.
]| @UAT_DUR}IQE_LG_H.dgn Default-3D L {8 TEST_PRJ_COR_SH46 INT.dgn, Default
—_— §8) Ref, SH46_EX_TERRAIN.dgr — [V8) Ref-1, TEST_PRJ_SH46_COR.dgn, Default
-. : k :- g B Coda \B] EST_PRJ_COR_US281.dgn, Default "’l
o] El Ref-1 PW ..\PP TERRAIN SH46 3d.dar . ot
VB Ref-2, PROP_TER US281-3d 4oy l Name Used ™ #
——————— < >
— TL_Shoulder Edge
| Name Used ~ A .
A TL Lane Line ]
| e fe—— TL End Condition Hinge i
DU_Storm_Culverts [ | TL_End Condition Fill Tie -
DU Storm_Conduits 3D gl TL_End Condition Ditch Out E
DU Storm Conduits - TL_End Condition Ditch In
DU St A R TL_End Condition Cut Tie
— TL_End Condition Berm Edge
TL Curb .
s p iy RS — -
A S B A A
&
[ e \ \ . _
| SN W W
= __E _‘.& . - \\ U \\
\\ _ . —j\;;— '_Q_P o ___:_—T:-H, — G.J”_ —
T = =

- =

(i) Setthe Method to Using Trace Slope. The path of the gutter will be calculated
by tracing a slope downhill along the Elevation Reference surface.

() Set the Feature Definition to Conduit > StormWater > Gutters >
Gutter_2ft_Convent.
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(k) The Name Prefix is set automatically to GU-. Following the prompts, at Select Start
N_ode data point the upstream catchbasin.

[Select Start Node | 2 Lin.  — x I
___“__,__,.f_-. Parameters Lol
i —
i Method Using Trace Slope |~
!
Feature -~
"P.-.r._n---t
i Feature Definition  Gutter_2t_Convent ™
!
1 Mame Prefix GL-
- "L{ ="| Type User Defined
\\ Description No Descriptions Selec ™~ |
b R _—
. _'__,..--'* - o ——
e — o o
. —

The path of the downstream flow trace to the downstream catch basin is shown in orange.

Data point to Accept Trace Slope.

e ———

& Placelin., — X ‘

Parameters adl
" | Method Using Trace Slope |
Feature A

| Feature Definition |Gutier_2 Convent ||
S —

Type User Defined
Descript [No Descriptions Seleci ¥ |

« e =

Temain Model: SH46_Existing_Temain

MinorContours
P Elevation 1201.0f
£ [ ; ; / Level E_Temsin_Contours
iFS S ,  Ref-2(SFH6_EX_TERRAIN.dgn)
! { { { 4 4 / f i 1"; ~
T O UL SR SR LU (PNIRLL (P i
' | i | 1 b ! 1 | i | \ )
TR R\ .
o R e e e e e e e e g ke e ey - .
E L - N E
v Y
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4) Between Nodes Method

(@) You can also use the Between Nodes Method to place your gutters.

(b) Change the Method to Between Nodes. Both catch basins need to be selected

in this method.
Note: The TxDOT workspace only has 1 feature definition option for gutters.

e This feature definition will use the same gutter cross-section as the Stop (downstream)
Node.

Following the prompts, at Select Start Node data point your PC catch basin.

L \
~
48 Placelink.. — X e
| < — — e
Parameters "~ ,,"'
- r
-
| Method |Between Nodes ~| 3
7 !
ek Feature C. | Y N e
7 ) o
J,"" Feature Definition |Guﬂer_2ft_Cnn'.ram Ak | f’r
Mame Prefix |GL.|- | \
- - Il-l-l-Ll-i'-l-l-}-l-l-l-l-l-
| Type User Defined :
I‘\ Description |Nu Descriptions Selecl ~ | IL-k
[ i
_1'_-..,._.. Curve Variables PO, A — R
™ \
O pun |0.0250 | A
[] segment Length |340.0000 | S |
_— . - ) —
- - - : _——="_ ] |Select Start Node |

- | Select nextt node o make a
connection
<All= to place curve [~
— | <011 10 place bends y

| <Reseat> to salect stan node. | 1

! Node: PCU-1| Arc Ly
Level: DU_Stom_MNodes \

\ %
Note that, when you are using the Between Nodes method, you should pick a suitable
location on the proper side of the catch basin, relative to the direction of the gutter.

41



8. Place Conduits and inserting nodes

1)

1

“Place Conduits

In this section, we will cover creating drainage pipes to connect our previously placed nodes.
We will begin at the downstream end of our network system. When placing the pipes,
we will always ensure to place the pipe beginning at the upstream node and ending at the
downstream node.

(a) First, we will turn off the display of several reference files to simplify our view.
Select the . Reference File tool.

I

B| References (15 of 15 unique, 1 displayed) — X
Tools  Properties
Bl g £96 D200 M D 2% @ 0 tievosepan -

Slot Y= File Name Model ™ Description Logical [&] oj k =
13 TEST_PRJI_CTL_US281_RAMPS.dgn Default Master Madel v ov
14 TEST_PRI_COR_US281_UTURNS.dgn Default Master Model ¥ v
13 TEST_PRI_COR_US281_RAMPS.dgn Default Master Model ¥ ¥
12 TEST_PRI_TERR_PROP_5H46.dgn Default Master Model ¥ ¥
" TEST_PRI_COR_US5281.dgn Default Master Model  Ref-2 ¥ ¥
10 TEST_PRI_SH46_COR.dgn Default Master Model  Ref-1 ¥ ¥
il TEST_PRI_COR_SH46_INT.dgn Default Master Model ¥ ¥
a TEST_PRJ_US281_GEO.dgn Default Master Model ¥ ¥
7 TEST_PRJ_SH46_GEO.dgn Default Master Model ¥ ¥ ¥
6 SH46 ROW.dgn Default Master Madel ¥ ~
5 PROP_TER_US281-3d.dgn Default Master Model v N
4 PP_TERRAIMN_5H46_3d.dgn Default Master Model ¥ow
2 SH46_EX_TERRAIM.dgn Default Master Model v oow
1 SH_46_PLAMIMETRICS-SHORT.dgn Default Global Origin... vov
3 UAT_DUR3-1122_LG_11.dgn Default-3D Ref v v

Scale | 1.000000000 :| 1.000000000 Rotation | 00°00'00"

Offset X | 0.0000 ¥ | 0.0000

lI‘ ::_‘ B l:‘ 2 .F Mested Attachments: | Mo Nesting ~ | Mesting Depth: | 1

Display Overrides: | Allow ¥ Mew Level Display: | Config Variable ¥ | Georeferenced: |No A

(b) Toggle off the Display of every Reference file in View 1 except the GEOMETRY OR
ALIGNMENT FILE.

(c) Close the Reference File dialog.

Note: In a prior step we turn off the pipe display in the 2D view to be able to see our
gutters. Go ahead and turn the DU Storm Conduits level back on.

(d) Select Drainage and Utilities workflow, then Layout > Layout > Place Conduit.
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(e) The Place Link Between Nodes dialog will appear.

48 Place Link Bet — ot
Curve Variables ~
] Pull [0.0250 |

] Segment Length |2_4-H]-D |

Parameters Lad
[ Slope |0.0000% |
Feature ~
Feature Definition |HC_F'ipe_Cl_III o |
Name Prefix cu- |
Type Conduit Catalog
Description |No Descriptions Selecteq « |

(f) We will set the Feature Definition.
1) Set the Feature Definition to RC_Pipe_CI_IIl found in the Conduit > StormWater
>,

The StormWater conduit feature definition holds all pipe, culvert, and ditch types available
for design, including Existing, as illustrated below

= Conduit
H CommunicationsSegment
- BlectricalSegment
- GasSegment
- StormWater
- _Existing
- @ Ex_BoxCulvert_CON(
@ Ex_CM_Pipe
‘.. @ Ex_RC_Pipe
----- & BoxCulvert_COMC
----- @& Channel

----- & Ditch_CONC

----- & Ditch_GRASS

----- & RC_Pipe_frch_CI_INI
RC_Pipe_CI_Ill

----- & RC_Pipe_CI_IV

----- & RC_Pipe_CI_W

----- & RC_Pipe_Hlipse_C1_II

(g) Setthe Name Prefix. A standard name has been set, but it can be changed to your
preferences.

(h) Select 18” for the Description.
(iy Toggle Off Civil AccuDraw if it is still on.
(a) The first prompt is to select the Start Node.

(b) Next you are prompted to select the next node to make a connection.
Note: Always place conduits from the upstream node to the downstream node.
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(c) The pipe is placed in the plan view and modeled in the 3D View.

We will continue in the Place Conduit tool and connect the rest of our system.

(a) Select the Place Conduit tool from the Drainage and Utilities Workflow > Layout >
Layout.

(b) The sketch below shows how the conduit and node system will look in the plan view.

__________ |_...._.-.-._._._...\___.-._._._.-._._.-.-..{._._.-.-

547+00 548+00

Note: Remember to place each pipe from the very first upstream inlet in your network and
work your way downstream towards the outfall.
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(c) Using the Element Selection tool, select one of the pipes you just placed and Hover
over it to access the Properties Dialog and the Utility Properties dialog from the
Context Menu.

/
eI > & X

ater Saqrment - C_ - =
# - - | @, g [
v SieniPonn RUSATDG VL M0 T - [Addm Suiscsen
¥ Erd Possd A0 SES0N 1R
Lengh 292 v Ao AL o
— = I’ = . — =
Fastus Dotrnca FC_Papa_Ci_IN Pnpeny SNt oy
Fashuslioms  CLBS o
Duacrotion Fo e a— ~y =
— - Laesi U
T PCI Foee
Sasp Msits P4 Gg-lw SColecon 0 Barmas
=PRER 1E4 LI Hypardaiy oCalgeion 0 nem
g i i mawr
o oo
42 Coommdut S aleril_Pope_C1_8
]
Usdty Pocpartss. Oipam Uity Propartie ke
CorveStoamy  OUPI0R  clmamitir
Liness Stckon 9000000 g Colecior: T Mme
Placiily Simiong  DA0MN0K = el Togpokegy
a Aictora? Tows
ST F1EE VA NG T o i
P Comckat? T
Curtiyn St Ioremt? Titums
Doirnages Savsg (owgen Vg
Speoty Local Fips Constreet? — Falie
w Devernion
n Birvwrmem Lk ? Fahu
= Physncal {Cubeet)
In Cubvmrt T False
= .
Covwhat Type Catabony ol
Cansiog Class TeDOT FICF Claas W - Circla
Suw wr
i
Carela
Csse rrker
-1} %
L
i
Linsgpom clord fy ass e (0 (e sl

(d) Close the Properties and Utility Properties dialogs.
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2)

Insert nodes

In this section, we will insert a manhole node into our Pipe.

@
(h)

In View 1, Zoom so that you can see one of the conduits. We will place a manhole in
the middle of this pipe.

Click in View 2 to make it active.
Pan or zoom so that you can see the conduit in that view as well.
Make View 1 active again by selecting the view title bar.

Select the Insert Node tool from the Drainage and Utilities Workflow ° >
Layout Tab > Layout. o

We will preset the tool settings for the Insert Node tool.
1) Toggle Off Vertical Offset.
2) Toggle On Split Conduit.
3) Set the Feature Definition to Node > StormWaterNode > Manholes > PRM_48.

The Name Prefix is preset to PRM-.

48 Place Node — X
Feature s
Feature Definition PRM_48 -
MName Prefix PRM-
Elevation -~
Elevation is the nven
(] Elevation 1153.0654
[ vestical Offset 0.0000
Baseline Reference A
Basaline Reference
Locate Baseline Reference i
Rotation ”~
Rotation Mode -F-ieia-'uve to a-llgnment v
Locate Reference Element for Rotation ~ ||
[ Rotation N90"00'00.0°W

The tool prompts you to Select Reference Element for Node Elevation.

In View 2, the 3D view, select the proposed terrain.

Select Reference Element For
Mode Elevation
<Reset> to Type an Elevation
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(i) Select Conduit Invert Reference element, select the Conduit in the 2D view.

:Select Conduit Invent Reference

Link: CU-8 \ Line
Level: DU_Storm_Conduits

() Toggle Split Conduit to Yes by toggling the option on in the tool settings. So all we need to
do is Data Point to accept Yes.

Now you will need to select the location where to insert the manhole. Pick a location and Data Point. Location

is not critical.

Set the Rotation Mode to Relative to Alignment and Data Point.

(a) Locate Reference Element for Rotation.

Define Manhale |
Select Rotation Mode |
| Rotation: Rotation Mode i Relative to '

alignmertt |l V.

(b) Click on the Centerline of the Roadway,

(c) For the Rotation setting, you will key in N 90 E and click the Tab key or Enter key to lock
the rotation. Then data point in View 1.
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Zoom to the Manhole in View 1.

A

You can see from the view above that there will be some clean-up. You can move the two
pipe ends to connect where you would like around the manhole, and you can rename the
pipes if needed. Check that your connection points at the up and downstream inlets are
attached to the correct side as well.

Note: To move the pipe, you would select it, then click on the Reconnect Link graphic
handle and move it to the desired connection point.

Before continuing, left click in View 1. Using the References tool, check that the

Corridor reference file is turned On.

There are special workflows for placing POD inlets and creating lateral connections to an
outfall. Also, we recognize the need to tie proposed drainage systems to existing pipes or
structures. These particular cases will be addressed in more detail in the SPECIAL
WORKFLOWS SECTION OF THIS MANUAL.
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9. Drainage system layout - special workflows
1) Extend Existing Pipe Using a Transition Node

(a) Place the existing structures using the Place Node command. This can be any node. Use the
proposed nodes. User can change the line style in their file.

/o Place Node

Faature

Elswathon

el Oftesl

Baselee el of evld

Motalssn

LU

(b) Place the existing conduit using the Place Conduit command. Scroll to StormWater > Existing
>. Use any of the 3 available conduits and select the size of the existing conduit, place from

Start Node to Stop Node.

(c) Run your calculations for the “Existing System.”

(d) Change extend the conduit with a proposed conduit. Remember the Node if deleted will also
delete the conduit. To keep the conduit, we need to switch the feature definition.
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(e) Change the Feature Definition for the Existing Node. In the Node Properties > Feature
Definition > use the pull down. Click on Transitions >. Pick Attach_Exist_CMP or
Attach_Exist_CONC. This will change your structure node to a Transition node. Type in a
Feature Name for the transition > TR-1 (numbering is not automated)

E;nr'f
"oy FIRESFS IR, | AN
- Y TR W
e 1 E0a00
am R LELH
Faalurs Lo
[T -0 AT
Madle
AN S e
i B Cbvet
B SER_Bow Cobred )
il
ET Poalabr i
¥ Fealer w
- | Pt Dot REARRLEVIRE EETITL)
.._.);, Sy
— L
T
( # Aasch_ L 008
o T
u o ¥
"
i
e HED 2T 4. 6W : i
S X 1 EHOCED
Snaln (il
Faalare

Fy
Fuatune: Ciafwataon Attmch_Exisi GO h
Feature Harms TR-1

ey *
Vimrcnl Offued 0.0000N
gt Elewabion (A pgertl] ]

Falas

SHE_Existing T armain (Actve)

Mana

Open Lhility Properies

(f) Use the Place Node command to place the proposed structure node to the location needed.
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(g) Use the Place Conduit command to place the proposed conduit from the transition node
(previous existing node) and the proposed structure node. Start at the highest elevation to the
lower elevation.

&
Curve Variables

[ Pun 0.0000

[] Seqmant Length |2 2400

Parametars

[ stope

Fsatures e

Foaatuing Definition W Ppe G W~

Name Prefi

Dscnplion

Mode TR-1 4 Point
Level Defoul

(h) Finished. Calculate the proposed condition.
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2) Place POD inlets and lateral connections

Layout Analysis Components Utilities View

Iwﬁ Place Lateral I
0\0 [ Place Gutter

(a) Select layout tab.

e = A

(b) Select Place lateral tool.

.. Place Place Insert Place

1" Node Nodes Node Conduit <] Place Catchment

1. On the place lateral window select:

e node feature definition - your inlet or structure that will tap into the trunkline

e Tap node Feature definition - your transiton tap node

e And feature - size, type, and material of the pipe or culvert that will tap into the

trunkline

8 Placela.. — % |’

Mode Feature Definition &
Feature Definition |POD_FG_3x3  |v |
Name Prefix [PoD |

Tap Node Feature Defini... #
Feature Definition |Tap_Cur1c W |
Mame Prefix |Tap- |

Feature ~
Feature Definition |RC_Pipe_CI_Il |+ |
Name Prefix cu- |
Description |2 " ~ |

(c) follow the context menu prompts at the end of
cursor:

1. select your proposed terrain contours

Elevation.

ZReset> to Type an Elevation.

Select Reference Element For Node

Select Reference Element For Node

Elevation.

zReset> to Type an Elevation.

2. Select the trunk line you will be tapping to.

TSEIec:t the trunk line to tap
#

your
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3. You will now see your structure attached at the end of your cursor and you can define your
parameters

\

A

e Inthis case the lateral is 90
degrees oor perpendicular to the trunk line and
rotated 43 degrees. You can change this to O
degrees so the structure lines up with the trunkline.
If your connecting pipe is coming at a skew, you can
I Define Node location select the required skew angle.

<Alt= To select existing node
Parameters:Vertical Offset | NI

| Parameters:Rotation -43°2915"
% Parameters: Skew to Trunk | S0°00°00"

4. PODs will attach to the trunkline from the top. So move your inlet as close as possible to you
trunkline without touching it. Data point or right click to accept

Once your tap node is created, you can add the drainage area manually and assign it to the node or input the
added flow. You can change the location or rotate the inlet like any other structure.

All PODs or lateral connections will need to be done this way.
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10. Create Profile

In this section we will create a Profile Run. This profile will be used to aid in our design and to develop our plan
profile sheets. We will discuss this in more detail under the Plan production section of this manual.

(a) Select one of the contours in View 2 that represent the terrain and hover until you get the context menu.
Then select Set as Active Terrain Model.

Terrain Model: prop sh146
MinorContours

Elevation 11359t

Level: Terrain_Exterior

(b) Select the Hydraulic "g}" Run from Node tool located in the workflow Drainage and

Utilities > Layout > vdraulic Profile Runs.
Run From Mode

1) Setthe Name to your preference. You can change the name later.
2) Set the Feature Definition to Linear > Miscellaneous > Util_Profile_Run.

i i gl : . Y
B A

|= 'T:umpl&x Ehmn | Line Stnng
b= Ll Util_Profile_Run

3) Setthe Name Prefix to Util_Prof_Run.

& - X

Parameters -
Mame ”F'rq'ﬁle Runl |
Mode Draw Type  Box b

Feature ~

Feature Definition  Ll_Profile_Rq

Mame Prefix Litil_Prof_Run
=
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(c) Selectthe @ Open Profile Model Icon and Data Point in View 4 to place the profile.

B Vigw 4, Profile - GUT-1 1o PCO-
=i~ 4 PRLC HEDNES & wBinky A

R |

1210
1305
u
116

I Ay
Y430
&%"’;ﬁp b@‘%‘fﬁp‘y ‘%&‘pﬁ‘“} ﬁ;&fﬁ@%‘f p‘yﬁ@%‘fﬁfﬁﬁ#ﬁfﬁ& 5.9 5@ & _,9‘ yﬁ@f&
Note how the soffits match.
Up to this point we have showed you how to: Explorer - 0 %
create your drainage project, place your outfall, @ File
place structures with and without automatic @ Iems -
catchment delineation,
e add gutters, b/ Resources ~
e add drainage areas and assign them to your
structures, OpenRoads Modal v
connect your structures with conduits 5 Sheet Inde
add structures between conduits. St index 2
Create profiles. % Links o
All the elements created on your model are classified by type OpenRoads Standards v
and can be viewed in the project explorer under the drainage
and utility Model tab as shown on the right. The project Drainage and Utilities Model A
explorer can be found on the home tab under the Primary s
tools as shown below: @S /m
Drainage and Wiities = b= ™ i I (B & - = |:-"'::J'TJ-I P|,C=-'l ¥
e 4 <y Drainage and Utilities Model
& Mo *  Detault
4 < UAT_DUR3-1122_LG_11.dgn, Def:
o -~ =m0 *|HEo - Ho - 0
Areributes > 4 Nodes
We will now show you how to set your rainfall parameters, b 4 Condults
compute your network and view the results. b < Drainage Area
> BB Profile Runs
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Compute the System

In this section we will compute the system. No adjustments will be made. The software will simply

compute the flows and provide you with a summary of the results for your review.

There are some settings you will have to go through to set up your storm event and location for your

rainfall parameters. We will explain that in detail and show the location of the rainfall libs and how to add

it to your scenarios before running the analysis

1. Setting up the storm event

(a) Leave the Profile View open.

(b) Before running any computation, we need to set our storm event.

1) Select the workflow Drainage and Utilities, then select the Analysis Tab.

2) Select Alternatives from the calculations group.

Fe_

& t i Altemnatives| %y & validate I

iicy Options ifi- Calculation Summary
it Scenarios Compute
i = v v ) MNotifications
pn Calculation

Layout Analysis Components Utilities View Tools Report

Drawing Produd

Engineering Standards

The alternatives window will open. Select the rainfall runoff and set the name to your desired location

and return period.
ﬂ Alternatives

Drainage

IXDES<DYYO
=l Active Topology
¥ Base Active Topology
User Data Extensions
Physical
Boundary Conditicn
| Initial Seftings
Hydrology
{# Base Hydrology
I{= Quiput
¥ Base Output
+-Ii= Infiltration and Inflow
Rainfall Runoff
kg bexar County 10 Year
Water Quality
Sanitary Loading
{# Base Sanitary Loading
Headloss
¥ Base Headloss
Operational
Design
{# Base Design
System Flows
SCADA
Energy Cost

+
ATl

Ml

Ml

M

Ul

You can also create an additional alternative and set your preferences.
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1) Right click on the Rainfall runoff and select the desired option. You can create a separate
base alternative or a child of the existing. For this example, a child will be created.

EJ Alternatives
Drainage

X BEE=EF T

||=L§_| Active Topology
...[# Base Active Topology
E User Data Extensions
IE Physical
IE Boundary Condition
IE Intial Settings
~I[E Hydrology
..[#& Base Hydrology
-3 Output
..[#& Base Output
]E Infiltration and Inflow
--I[5] Rainfall Runoff
-

-l

Il

m-&

Ea---ljl_l_g Water Qualty New > Child Alternative
E‘E Sanitary Loading Delet Base Alternative
...[#& Base Sanitar Elete r
‘Climate Adjustments
Climate Adjustment Type: Maone
Climate Adjustment: (0.0 %
SwMM Climatology...
* [¢| =Basedata [w] = Local data [1 = Inherited data

2) Double click on the rainfall runoff (Bexar County 10 year) and select the storm event.
3) Close the alternatives window.

You also could Select Storm Data from the components tab and select Global Storm events from the

drop-down menu.

v HE R e

Analysis

d Drainage and Utilities

Layout Components

A * & @ (- ‘#{
h w
Element ... Storm  Catalog prototypes
L5 Selection ... * Datav by
Primary Selection 1™ storm Data

Properties - Altemative - bexi m

@ Global Storm Events =
Uilities Dra.naga
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You will see your created alternatives listed. This way you can set up all your preferences for each scenario at
one location.

Click on the global storm event column and select the storm event and location from the drop-down menu.
Close the global storm event window

Cobal Sorm Lvandy

[re—
rs— St e Bt i o et g e | sty heeiaje]  Chnary Wyt

st

EE b Comanny |0 e rsar -3 - 30 T . ot (il

—

—_—
— .

2. Run the Analysis Scenario - Compute your System
(@) Select the workflow Drainage and Utilities, then select the Analysis Tab.

[
(b) From the Calculation Group, E: select the Scenarios Tool.

(c) Select the Base Analysis option. Right click and select properties

& Scenarios - >

O X =1 B - » B 38 & & |Hserch @
e Basze Design
i o Base Analysis

On the Scenarios dialog, click the green Compute Scenario icon. Do not select
Compute icon on the ribbon menu.

Scenarios — be
Hydraulic Analygj
- X v 5t B & |EFSearch @

o Base Dewefl
B e
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The hydrology and hydraulics calculations are carried out, and after a few moments, the
Calculation Summary dialog above will open.

% GVF-Raticnal Calculation Summary 4
Scenario
Label: Base Analy
Storm Event
Rainfall Altemative Label bexar County 10 Year |
Global Storm Event Bexar PAS- 10 Year
Return Event: 0 | yeors

Calculation Executive Summary

>335 Info: Subsurface Network Root OUT-1
»»»> Info: Subsurface Analysis fterations: 1
=2>> Info: Convergence was achieved.

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

Note: Convergence was achieved is good news! Also, note that the dialog shows the Storm
Event Properties.

(d) You can click the Details button to review the calculations. You also will notice that the profile is
updated with the Hydraulic Grade Line being shown.
[+

Caltulisboon Dipleorrs.  Caslchmmsl Busmary Lo Sum=ary  Node Semmary  iniel Sumimany  Posd Semimary

Myl My
Sutreteok Fiow velocty Graselne | Graselne | Degghiin) | Depth (Dut)
Labwd SectonType | Branch D o e o) r,;:; ':g',;"' " ")
[z Crcle 1| U1 117 754 118559 118247 0.45 052
(el 5] Circle 1oy 1.%2 LE] [T =5 L6450 L] .57
-4 croe 1 |ouT-1 152 7.70 116494 1.150.37 0.52 061
asr e 1|01 4 7.0 1,142.38 1,135.09 0.73 0.89
Q1R (s [s ] 1 =1 I B8 o 118058 1 196 9% 059 s
(a1 5] e i | OUT=q &S Tk B, bl B 14358 0.5 (i
a5 Circle 1 [ouT- ) 589 1,135.05 113413 0.86 2.00
Ripsar Claga Hap
& View B Prostie - Profie R | |

Skt A BERET HE TEE S w6k A

T

1150 T — —

1|ir\l{ By o
4 T \\
11k !

LR

e r = T - :
_ﬂfﬂ"fﬁ“y -;—:;;-‘ -F"'u‘ié'q.é' .-4#“;#&"::'*‘% ﬁ*f"";i"# I j.s* £ {h ,r_|L Q_L@_ ~ ,‘ITL‘F@‘-?MPI‘#'IL'}- ‘?%.siup Q‘I»‘pé",e- ?ﬁai‘?h@ufrﬁ.ﬁ&f@ifﬁ_f'ﬁ:& P

(e) Close the Calculation Summary dialog when finished.

We will now let the software design the system. But first lets discuss a few differences to take into
account when laying out and analyzing the system as opposed to letting the sofware design it.

3. Invert Values during Layout and Design
During layout, inverts are set via these parameters:
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Nodes’ inverts are the Ground Elevation (Terrain) minus the Height of the Node
(either two cell elevation points or the Default Height field - depends).

Pipe inverts are set at the adjacent nodes’ invert elevation.

Ditch inverts are set at the adjacent nodes’ invert elevation.

During a design calculation, object inverts may be adjusted by these parameters:

Pipes will try to meet minimum cover, minimum slope, and minimum velocity criteria.
These criteria are set by the Default Design Constraints and are assigned to each
conduit at Layout.

Each conduit end will lower or raise the adjacent nodes invert with them (excluding
Outfalls).

Conduit Channels behave like pipes: They try to meet minimum cover, etc. during
design.

Channels from Node do not get adjusted during Design.

Outfall Inverts do not change during Design.

Cross Section Nodes do not change during Design.

4. Let the Software Design the System
In this section, we will adjust a few settings and allow the software to design the system for us. We will
allow the software to adjust Pipe Sizes and set Pipe Inverts for best system performance.

Note: When in design mode, the inverts cannot be manually adjusted/changed. To change
invert elevations designer must switch to analysis mode.

(@) Inthe Scenarios dialog, select Base Design, right click on it, and select Compute > Scenario.

k4 Scenarios — x
Hydraulic Analysis
O-X=IB-v BSEE E Fsearch @

; Base Design

o Base Analysi Make Current |
Compute > Scenanio
Validate Eferseias
Mew 4 Children...
Properties

Batch Run...

Rename
Delete
Report

The software will begin to compute the scenario. The software recognizes that in a Design
Calculation, Pipe Sizes, Invert Elevations, and other physical properties will change from your
original layout.

The software stops the process to allow you to save these new sizes and elevations under a
separate name of your choosing. Doing so makes it quite easy for you to return to your original
data if you wish.
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(b) Click the Yes button.

Base Design: Design Calculation

alternative:

o This design calculation may modify the physical properties
Base Physical

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

Yes Mo [ Cancel

(c) Type in a name for the Physical properties alternative.
For example, key in Bexar 10 year Designed By Software.

Mew Alternative

Altemative Name:
bexar 10 year design by s-;:uﬂwarel

Cancel

(d) Click OK

(e) The software continues to compute and optimize the design, and eventually the Calculation

Summary dialog will appear.

E}g GVF-Rational Calculation Summary

Scenario

Label Base Design 10 Year Retumn

Stomm Event

Rainfall Altemative Label |bexar County 10 Year

Global Storm Event Bexar PA-S - 10 Year

Return Event: 10 | years

Calculation Executive Summary

»>2 Info: Subsurface Network Root OUT-1
>35> Info: Subsurface Analysis terations: 1
»»»> Info: Convergence was achieved,

Show this dislog after Compute: Messages... Report

Help

(f) Click the Details button to review the Link Summary.
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(g) Close the dialogs when finished.
The Profile View should still be open and has been updated to the current design scenario.

# View L Prodile - Profle fun L J
Rk A SO0 @M NTE S e Bl A

- g - o M - o X g i . e (- - -O'U-'- A _‘3_\_':"_ o g I I . R K K
A T T T T A T T T T e B & &

$ ¥
¥ 5 13 i L PR g il S A Y D g g
L o A g G o R - o o B T T T .'.'J-.'.' 2 2 ."aj:'.' .'.-",'.' & .*-.F,'t' - s A

(h) Open the Explorer window and expand the Drainage and Utilities Model Tab.

=
1

Q

(i) Expand the Profile Runs and Right click on the Profile Run profile and select Open Analysis
Profile. This profile will display in its own window.

Drainage and Utilities Model ~
LY \ q J =
| Search ,C!_ D x
4 4 Drainage and Utilities Model

4 < UAT_DUR3-1122_LG_11.dgn , Default

B 4 Nodes

b 4 Conduits

B < Drainage Area
4 BB profile Runs

4 W
. B8 Open Profile Model

> X Dep
Open Analysis Profile
y CU-:
g Open Engineering Profile
y CU-:
d Rename
w CU-4
’ —+  Reverse Profile Run
v CU-L e Regenerate Profile Run
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(=]
i

E5 Prodda OR%no vi Cug
B-&-E-bEe oo

CBS to HW-Out - Base Design

thavation (1}
-
EE
28

(X AL00.  LSA.0HD  IBAMS NGBS IS JBASG0  NDAROD 4O0BBE  ABR.O0  BRONGO  SEAGN  GMOG00  SSABSE TRAGM PIAM
Statkes (R}

() Click the Down Arrow next to the Chart setting icon in the upper left corner of the

Profile window.
Select Show Profile Annotation Table

x| &-Q-B|lo O
Show Annotation Labels

g ~

~  Show HGL
~  Show EGL
Show Legend

Axis Options...
Chart Options...

Export to DXF...
Export to Drawing
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(k) Pipe information is shownalong the bottom of the Profile view window.

Profile: Profile Run - [ b &
B-@-Q-D0d o000
%" ="q vl =
Profile Run - Base Design 10 Year Return
1,166.00 !
1,164.00
1,162.00
o Label: PCO-2
= g htnn.n0 Type: Catch Basin Label: CU-8
~ 1,158.00 ID; 1651 Typs: Gonduk Label: PRM-
5 ID: 1667 7
2 4100 Typa: Manhole
' ID: 1666
3 115400
@ 1,152.00
1,150.00
1,148.00 e
780.00 800.00 B820.00 840.00 860.00 880.00 900.00 920.00 940.00 960.00 980.00 1,000.00
1667 \ CU-8
Link Length (ft) 128.32
10.0 \ Concrete
Flow (cfs) 2.85
2.33
ID\Label 1651 \ PCO-2 1666 | PRM-
1155.52 1152.53
1149.77 1140.08
Invert (ft) 799.84 928.16

(I) Close the Profile analysis window when finished.

In the next section we will discuss how to create a ditch network and how to add and design a cross

culvert.
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Placing a Ditch and Culvert Network

We will now show the workflow to place a ditch and culvert network. Workflows are like the ones used to create
a pipe and inlet network so we will focus only on the minor difference to set up your ditch system.

While Ditch systems can be analyzed using ORD DU, we will use this workflow only as a graphical tool to display
ditch elements in profiles. Separate capacity calculation must be run to design ditches utilizing the same
method used prior to ORD DU. The TxDOT workspace supplies a limited number of ditch sections but allows the
designer the ability to create as many ditch sections as needed. This is discussed later under the Place the
ditch workflow. The method used by the TxDOT workspace assumes no ditches exist in the terrain.

e Terrain without Ditches (or Invert Below Grade).
e The ditch bottom or even the ditch itself is NOT reflected in the terrain model.

e The terrain does not model the ditch. A primary example is a hew proposed ditch to
be placed on existing ground.

Terrain

Note: While the focus is on the ditch, the inverts are dictated by the upstream and downstream Nodes
(Endwalls, Cross Section Nodes, etc.).
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1. Place the Headwall and Endwall
We will be placing a pipe under a driveway near the property line.

Later we will place ditches upstream and downstream of the driveway.

All Conduits must attach to Upstream and Downstream Nodes. The nodes must be placed prior to
placing the culvert. Given the upstream and downstream ditches, the right nodes are SETs. We will
place them now.

Note that the software has a Hydraulic category for Headwalls. “Endwalls” and Headwalls are identical
as far as the software is concerned.

(a) Select the Layout > Layout > Place Node tool. Feature Definitions are how we choose the specific
object type. The TxDOT Workspace has a variety of Headwalls and SETs under

Node >StormWaterNode >Headwalls.

% Place Node — x  loggles
l Feature » I (=)
Feature Definition ‘Outfall_Connect | .
Mame Prefix = Node
- CommunicationsMode
Elevation +- M ElecticalNode
+- W GasMNode
Elevation is the Invert L StormWaterNode
] Elevation ' +- _Cross Sections
=i ) [ = _Headwalls
| Vedical Offset LA Bey Culvert
_Headwalls o cuver
Basefine Reference H- B SET_Box_Culvert
Baseline Reference = SET_PipeCulven
t- @ Sloping_Inlet_Type_S
| mrate Ascgbing Boforanrg

(b) Inthe Place Node dialog,
1) Setthe Vertical Offset to 0.0. Ensure the box is checked.
2) Setthe Rotation Mode to Absolute, clear the Rotation check box.
3) Click the Feature Definition list.
Feel free to see how the workspace Headwalls are organized.
4) Select Node > StormWaterNode > Headwalls > PSET-RP_P-D_Round >select the SET.
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(c) Atthe Select Reference Element for Node Elevation prompt, select your corridor.

——— -

J gﬁ Place Node
Feature
Feature Definition
Name Prefix
Elevation
Elevation is the Invert
| [ Elevation
Vertical Offset
Baseline Reference

Baszeline Reference

Locate Baseline Reference

Rotation

Rotation Mode

Locate Reference Element for Rotation
Rotation

. T S ===

-~ [Select Reference Element Far |
g —— . Mode Elevation
|PSET-RP_24in_BH1V V-| L _cFEe-s_E:t?--_tq_Tul.r_p_e n_n_E levation }
[ i Comdor SH46
PSET-RP- | Hondor ot

_ -Profile: SH46

L Level: Draft_Com_Final
[] Ref: Ref-1 (TEST_PRJ_SH46_COR dgn)
[1255 3192 B
0.0000 | ot

~ P

- —

3

=) |

| ]
A LRl TL T T T e —— .
" -"F"-‘:’.-"- I -.m
Relative to alignment [~ ||~ s
-~

MO0 00'00.0°E

| |Define Headwall

MinorContours
Elevation 1258 0ft
e L W E_Teemain_Contours

-------- ":Q;Elgvaltinn Vertical Offset m e
= Temain Model: SH46_Existing_Temain

Ref: 2 (5H46_EX_TERRAIN.dgn)

(e) Find a DW on your Roadway file and data point to locate the SET.

67



(f) Place a datapoint to confirm the Rotation Mode as Relative to Alignment (or press the

Down Arrow key to change it to Absolute).

&

o -'lllll-ih-nn-.

S
Select Rotation or Resel to Place
‘=Tlema | BQAIN

S

O
e o

Element is in a ReadOnly Reference
e 1emoin Model: SH46_Existing_Temain
e —— T T
[ E lewaition 1262 (Ot

Level: E_Temnin_Contours

Ref 2 (SH46_EX_TERRAIN.dgn)

:Flﬂtanan Rotation | SEEEEED |

(8) Atthe Select Rotation or Reset to Place again prompt, drag the cursor to rotate the headwall

along the path.

Note: If there is a Lock icon to the left of the Rotation field, click the End key to free the rotation.

Rotation does not need to be exact.

(h) Place a datapoint at the intended rotation.This places the Headwall and the command loops to

the Define Headwall prompt.

(iy Place another Headwall on the other side of the driveway, similar offset, similar orientation.

2. Place the Pipe

Place the pipe between the headwalls. The difference between a “pipe” and a “culvert” is the

hydraulic method. The difference between a software “pipe” and a software “culvert” is a field called

“Is Culvert?” which triggers the proper calculations.
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You can set up Feature Definitions for Culverts by setting the Prototype’s Is Culvert? field to True. By
convention, however, all the Workspace pipes are Pipes rather than Culverts. Unless you change a
Pipe to a Culvert, the calculation will be Pipe Calculation. We will show the culvert workflow in more
detail later.

(a) Click the Place Conduit D:D tool from the Drainage and Utilities Workflow >Layout > Layout.

(b) In the Place Link Between Nodes dialog, set the Feature Definition to Conduit > StormWater>

RC_pipe_CI_lII.
(c) For Description, select 24”.
\ P _A -
o \\ . A N\ ] Curve Variables -~
] Puil 0.0250

{1 Segment Length 2 4400

Parameters ~
“ [ Slope 0.0000%
Feature ~

Faature Definition RC_Pipa_CI_I| ¥
| Name Prefix cu

4 Descrption 24" w

-~ -

Select Stant Node
o Mode: PSET-RP-4 | Line S1r|ng
L \ " Level: Drainage-Structures

(d) Atthe Select Start Node prompt, click on the upper headwall.

(e) Atthe Select next node to make a connection prompt, click on the lower headwall. The
command loops.

(f) Reset to exit the tool.
Notice that you were not prompted for invert elevations. Pipe elevations are based on the inverts
of the nodes and the Cover Depth as defined in the Default Design Constraints.

The Pipe Inverts match the SET Inverts.

Note: Although SETs are under the Headwall category, SET cells do not have a top locator point,
so when placing SET structures, your ground elevation is the invert elevation, or the FL of your
ditch.

3. Place the Outfall

All Conduits - pipes, ditches, etc. - need Nodes at both ends. Now we will place a downstream node at
the Outfall location.

There is no necessary physical difference between a Headwall/Endwall and an Outfall. There are
some subtle differences in the hydraulic properties of a Headwall/Endwall vs Outfall. An outfall can
accept a wider variety of hydraulic Boundary Conditions and must be used at the end of your system.
They are useful when routing ponds, for example.

A given physical object may be used as either a Headwall/Endwall Feature or as an Outfall Feature, or
both.
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Due to how they link to different Hydraulic Prototypes, you will want to be clear in your workspace
which type of object it is hydraulically:

The TxDOT Workspace has one generic Outfall under its own Outfalls heading. Objects under this
heading use the Outfall Hydraulic Prototype. This manual has a special workflow to place an outfall
and to connect the outfall structure. It is explained in more detail under the SPECIAL DU WORKFLOWS
SEGMENT.

(a) Click Drainage and Utilities > Layout > Layout > Place Node.

(b) Inthe Place Node dialog, set the Feature Definition to Node > StormWaterNode > Outfalls >
Outfall_Connect.

&% Place Node - et
Feature ~
Feature Definition |0Lrt'fa||_[:nnnect | .
Name Prefix [ = : Node
-l CommunicationsMode y
Elevation ---I,,i BlectricalNode -
(-l GasMode ;
Elevation is the Invert EI StormWaterNode

[] Elevation [ _Cross Sections
_Headwalls
Vertical Offset [ inlets M
_Manholes - -
Baseline Reference © - _Outfalls
N R (
Baseline Reference P Ll Cuital_Connect -

- - -

(c) Atthe Select Reference Element for Elevation prompt, pick any visible terrain element (a
nearby contour).

(d) Define Outfall > Vertical Offset > 0.

(e) Atthe Define Outfall prompt, place the Outfall Node at your outfall location.
The primary variable here will be the elevation, which will affect the pipe slope. We’'ll explore and
adjust this later.

(f) You then are prompted to Select Rotation Mode. Place a datapoint < D > to confirm
Absolute.

(8) Atthe Select Rotation or Reset to place again prompt, place a datapoint < D > in the ditch
so that outfall is rotated in line with the pipe.

Place the Ditch

Now that we have an upstream node and a downstream node, we can place a ditch.

Note that a fundamental property of a ditch is its Cross Section Geometry. Ditch Cross Sections can be
Rectangular, V-shaped, Trapezoidal - or any shape via Irregular or User Defined shapes.

When laying out Ditches, be aware of the shape you pick. Clearly named Feature Definitions are
important.

Only a few ditches Feature Definitions are provided in the TxDOT library. It is easy to add more cross
sections as needed. We will now show you how.

(a) To review the available items catalog and add new items;
1) Click Drainage and Utilities >Components > Catalog >
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2) Select Catalog>Conduit Catalog from the drop down.

Drainage and Utilities

@ odEle -2 25

E Home Layout Analysis Components Utilities Vie
NS A
ﬂ L

Element ... Storm Cataleg prototypes Template
| Selection i.i ~ Data~ v v Ten
rary Selection Commaon FEI Inlet Catalog
I
o= F@ Gutter Catalog
| File f@ Conduit Catalog
Items E Culvert Inlet Coefficients
Resources E Engineering Libraries
OpenRoads Model E Rainfall Curves from C5V file

3) Selectthe TXDOT Grass Ditch label.

L

1% B = -8

Lokl Condi Srugs  Matwial
Ed Teb0T G Crcie Circie ="

B Te Concrete Bas s om (=
L& TeDGT Corvoreten Dt Trigee=tal Corere
i Talo T Caemea G Trageamia Homsgh chanmsd wit
|| ToDOT R breh Pt D Pipalichy Coremste
[[4TeDOT R Bl Ppw T Bl Coresmte
Ed TeDOT ACF Clame - Circie Conceis
112 TeDOT RCP Clase 1 e Coresie
B TafthT PP Clame W -85 Gl [
Fd v Diech imsquisr gl Cha . Corcete
|13 Wt tiater ke - Cs_ e Coresste
ol Wb Water Crcie - FVC Circie P

Dol Shags
Camatint Shage Toager sl Tharweed -
Catalog Conclut Claass Soes
1
- [rv-—
A nlatie dor Zaa B : -
Lo Ll i o] '
| oW a3 B I =] 130 ] ] S ]
2 ELER T [=] 120 4 000 5000 BB
] W 0 30D D [=] M0 M SO0 1000 0D
9 W 25 DI =] 120 520 0000 .00 50
o w ool a1 BT =] 120 L 0,000 50,000 o]
. O W O T E E21] 0. 0,000 50,000 fe

4) Alist of available ditch sizes is provided. To add a new ditch to the catalog, select the conduit

shape, and click on new under the Catalog of Conduits Class Sizes heading.

5) A new entry is created.

Condutt  Library MNotes
Conduit Shape

Conduit Shape:

Catalog Conduit Class Sizes

LIJX

Trapezoidal Channel

6) Select the label (for example: 2ft_W_x3ft_D_6H1VL 4H1VR).
7) Check the available for design box and set all the physical properties of your ditch.

|2ft_W_x3ft_D_6HIVL HIR | | 36.0 |

8) Close the conduit catalog window.

2.00 | 25.000 |

We will now place the newly created ditch section:

16.667 |

0.030 |

0.030 |

1) Click Drainage and Utilities > Layout > Layout > Place Conduit. D:ﬂ Set the Feature
Definition to Conduit > StormWater > Ditches >Ditch (Grass).
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48 Placeli.. — X

Curve Variables -~

Pull |0.0250
Segment Length |340.0000

Parameters ~
1 slope |0.0000%
Feature ~

Featura Definition  |Ditch_GRASS | ~]
= Conduit
-8 CommunicatonsSegment
i, ElecticalSegment
Description i GasSegment
StormW ater
| B @ _Existing
| @ BoxCulver_CONC
& Channel
& CM_Pipe
@ Ditch_CONC
]
& RC_Pipe_Arch_Ci_In
& RC_Pipe_CLIl
@ RC_Pipe_CLIV
& RC_Pipe_CI_V
& RC_Pipe_Ellipse_CI_Il
2) Click on the Description list. This defines the Cross Section geometry.
Feature Definitions that are linked to a Catalog - like this one - will list their available
sizes. You will notice our new added ditch is now available.
3) Click 2ft W_x3ft D 6H1VL 4H1VR.

This naming convention indicates the width, the height, and the side slopes.
4) Atthe Select Start Node prompt, click the upstream node.

MName Prefix

Ype

Hint: You do not have to be zoomed in tight. The software will accept only graphics right for
ditches: Headwalls or Cross Section Nodes.

5) Atthe Select next node to make a connection prompt, click the downstream node.
The ditch is placed, and the command loops.
6) Select < Esc > to exit.
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5. Break the Ditch

Our ditch nodes are far apart, and the straight line between them diverges from the property
boundary. You can place a bend in any conduit during layout or afterwards, but they are horizontal
bends only:

e During placement, prior to picking the stop node, you can click the <Ctrl> key to
place vertices. Click <Ctrl> again to pick the stop node.

e After placing a ditch, you can use Bend Link Segment from the ditch’s context
menu.

These have a single slope and single “hydraulic fields” (a single flow - Q, velocity, depth, etc.).

If you need a grade break or need to add flow, you will need to insert a node. This will break the
conduit/ditch into two, each with full database properties.

For our ditch, we will insert an intermediate node. This way, we can follow the ditch from the roadway

model more closely and have a different slope as we approach the outfall.

“Structure-less” Ditches
Ditches are different from pipes: Pipes always are physically quantifiable objects.

Ditches can be physical objects, such as a concrete-lined trapezoidal ditch. Natural ditches and new
“dirt ditches” are not physical objects that show up on plans and in quantities.

Cross Section Nodes allow you to place start/end nodes and intermediate nodes without adding
“physical objects.” You get the ability to:

e  Store Xx,y, z coordinates in the model,

e Accept added flow, and

e Change the ditch cross section.
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Our ditch is grass. Adding a bend is simply a matter of turning the bulldozer: no physical object at the
bend is needed. A Cross Section Node is perfect for our needs.

The image below shows the workspace’s Ditch Cross Section nodes. Note that the Feature Definition
names include the Material and Cross Section shape.

W
4% Place Node — x }:
w
Featurea N
y w
Feature Definition |X5_Grass_2w_x_1d_4H _ -
MName Prefix |E Node
' [ CommunicationsMode
Elevation i} 8 ElecticalNode
-8 GasMNode
Elevationisthelnvet | [ StormWaterNode
[] Elevation | | Bl _CrossSections
- _ i & XS_COMNC_2w_x_1d_2H1V
] Vertical Offset _ & XS_CONC_2w_x_2d 2H1V

@ XS_CONC_3w_x_3d_1H1V
Baseline Reference & XS_COMC_dw_x_1d_2H1V
Baselina Reference | & XS5_CONC_dw_x_2d_2H1V
XS_COM I d_2H1V
XS _Grass_dw_x_1d_4H1V
& X5_Grass_4w_x_1d_4H1V
@ XS_Grass_dw_x_2d 2H1V
. ! & X5_Grass_bw_x_1d_2H1V
L_| Rotation | & XS_Grass_V_Dw_x_1d_2H1V
& X5_Grass_V_0w_x_2d_2H1V

Note: A Ditch’s shape is NOT bound by the Cross Section Node. We will discuss this later.

Locate Basealine Referance '

Rotation

Rotation Mode

74



(c) Let’s break our ditch into two by Inserting a Cross Section Node. ’E‘
1) Click Drainage and Utilities > Layout > Layout > Insert Node. ‘:“x.ﬂ
2) Set the Feature Definition to Node > StormWaterNode >.
XS_Grass_2w_x_1d_4H1V.

Feature ~
Feature Definition XS_Grass_ 2w x_1d_4H1 ™~ :
Mame Prefic Cs- -
Elavation A " .

Elevation is the Invert [~

(] Elevation 1268.0652
[+ Ventical Offset 0.0000

Split Condust Z

Baseline Reference -~
Baseline Reference V’

Locate Baseline Reference

Rotation L)
4 Rotation Mode Absolute

(] Rotation N56°45"36.0"E
= .

3) Atthe Select Reference Element for Node Elevation prompt, pick the roadway corridor
boundary.

4) At the Select Conduit Invert Reference prompt, click on the ditch.

5) At the Split Conduit prompt, indicate Yes.

6) At the Define StormWater Node prompt, ensure that the Vertical Offset reads zero, then
locate the node with a datapoint <D >.

7) The break location is located in the ditch. The node can be moved freely after it is placed.

8) You are then prompted to Select Rotation Mode. Place a datapoint < D > to confirm
Absolute.

9) At the Select Rotation or Reset to place again prompt, place a datapoint < D > along the
ditch.

10) Ensure the ditch node is at right angles to the ditch.

11) The Ground Elevation is the terrain. The Invert Elevation is the Ground Elevation, which
is the same in this case.

12) Once your ditch is in place, use the Layout profile runs under the layout workflows to
create your profile.

13) Use the Place catchment workflow to add catch basins to your ditch.

Note: There is a natural tendency to want to assign the drainage area to the node at the
downstream end of a ditch. It drains in that direction, right? This is good for inlets, but not for
ditches.

If you do that, then none of the flow gets into the ditch for calculations. Attach the Catchment to
the upstream node of the ditch. This way, you get all the flow in the ditch for maximum flow,
depth, and velocity values.

In reality, you get incremental interception of flow as you move from the upstream node of each
ditch to the downstream node. If you need a more exact and “granular” flow design result, you can
insert additional intermediate nodes and use smaller catchments to cover the areas. All these
values decrease as you move upstream from the downstream end of the ditch.

(d) Follow the analysis workflows for scenarios and alternatives to analyze and design your ditch.
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6. Place and Design a Cross Culvert
In this section we will show how to place and design a culvert.

Note: The Elevation Reference - the terrain - is assigned to what is labeled in
the Properties dialog as the Ground Elevation.

To be precise, for all Headwall cells, the Ground Elevation is the elevation of
the top Locator Point of the cell.

The Vertical Offset set in the dialog/Heads Up
Display is the difference between the Ground
Elevation Point and the Elevation Reference (the
Terrain).

The Invert Elevation is this Ground Elevation
minus the height of the Headwall, either:

e The Default Height of Headwall -
as defined in the headwall’s
Prototype, OR

e The Elevation Difference
between the top and bottem
elevation indicators in the
Headwall 3D Cell definition. Tk
is explained in detail in other

documentation. //VVER
ELgy, T
For example, if the Height of the Culvert Headwall used i and the TerréquO/V is at

100 ft, the Invert Elevation would be 97 ft.

Make the Pipe a Culvert

We placed a pipe. If we do nothing, it will be calcula .o 1s fine for most applications. It
is likely that the flow through it does not require “Culve.Caiculations.” For this example, we will place
two Headwalls and a pipe and set it as a culvert for calculations.

There are two parts to Culvert Calculations:
e Set/s Culvert?to True
e Ensure the proper Culvert Coefficients for the Calculations.
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(a) Select the pipe, hover, and open Utility Properties from the context menu.

(b) Inthe Drainage tab, find the property for /s Culvert and change to True. This opens other
fields.

Properties - Conduit - CU-10 (1728)

v - Lhilities Dramage
e — ' e o o Y !Cﬂ-1 v|@‘ a .?5‘3& w

— - [[JAdd to Selection
| | <Show Al v
|. mEER :},_'ax- ) |Property Search oy «
o - ot = ; —=
Wity Propernes | Design Stop Invert? True 4
= -_ | - ) Specify Local Pipe Constraint’: False
| 1 ~ Physical
— - e True ~
e = Upstream Headwall Definilion_
ﬂ —__,.__h_. Culvert Headwall False
ERTOT DT . Tl e <o 0.00000

Culvert Calculations need coefficients describing the hydraulic properties of the ends of the
culvert. An Upstream Headwall Definition and a Downstream Headwall Definition are needed.

Lhilities Drainage

cm-1 v | @, @ [75% -
T- []Add to Selection
<Show All> -
;F"r.n|.~-=-'1'-.' Search w o
Design Stop Invert? True ’
Specify Local Pipe Constraint” False
~  Physical (Culvert)
Is Culvert? True
Upstream Haadwall Dafinition [RETERS =T gt e
Downstream Endwall Definition Use Stop Node
~ Physical
Conduit Type Catalog Conduit
Catalog Class TxDOT Concrete Box Culvert
Size 2

The options for each are

e Use Conduit - Define the values here in the dialog or
e Use Node - The attached Headwall has coefficients defined in it. Selecting this option reads
those coefficients.

(c) TxDOT Workspace Headwalls have coefficients defined. Set both fields to Use Node.

(d) You will now set your area, for the inet headwall, and run the analysis or design scenario as
needed as shown in the Compute the system section.

We have so far show you how to create and analyze or design your drainage system. In the next few
sections, we will discuss valuable information that will aid in your design process.
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Any object can be “locked” via the Design Alternative settings (see next section).

Controlling Object Design

One sure way to ensure that no object properties get adjusted unintentionally is to perform an Analysis
Compute Option. An Analysis computation routes the flow through the system without changing any of
the physical object properties.

Sometimes we want to have the software size only some of the objects, rather than all the objects.
During placement, an object’s database fields are populated from the Feature Definition, the Hydraulic

Prototype, and the Default Design Constraints (Drainage and Utilities > Analysis > Analysis Tools
> Default Design Constraints).

You can view each object’s data record using the Utility Properties dialog.

Alternatives are logically organized based on purpose. This helps reviewing and editing multiple
objects targeting specific characteristics. This will be explained in more detail later

Design Alternatives group objects and properties related to design behavior. To open the files
Design Alternatives, click Drainage and Utilities > Analysis > Calculation > Alternatives.

& d Alternatives — et I

Drainage

OXPEES=RTTO
=& Physical ~ |
Boundary Condition
[# Base Boundary Condition
Inital Setings
Hydrology
& Base Hydrology
Output
[#% Base Oulpul
-2 Infitration and Inflow
= Rainfall Runoff
— = bexar County 10 Year
E% Bexar 5 year
+-1F Water Quality
== Sanitary Loading
¥ Base Sanitary Loading
= [[2 Headloss
[# Base Headloss
+ Il Operational

¥

—-l& Design
Eod Base Desig

+-|= System Flows New 3

Bli= SCADA

+-IF Energy Cost Delete
Duplicate
Open
Merge Alternative
Rename
Report
Properties...
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A Conduit Ditch’s Feature Definition can set a Local Design Constraint to override the global Default
Design Constraints. You can also set after objects are placed in the Constraints in the Design
Alternatives dialog.

Design Conduit allows for automatic sizing of closed conduits only. Open Channels are not sized
automatically.

E(:' Design Constraints Alternative: Base Design = O x
[ Gravity Pipe [ Node [ Inlet
Default Constraints Exdended Design
Velocity Cover Slope  Tractive Stress PantFull Design Number of Barrels Section Size
Slope Constraints Type Simple v [J1s PartFull Design?
Slope (Minimum) 050 [ % Percent Full Constraint Type Simple
Slope (Maximum) 1200 % Percentage Full 1000 %
Gravity Pipe
A
) Design Desgn Start | Desgn Stop | SPeciy Local | Velodty Vel
D Label Condut? Invert? Tnvert? Prpe (Mrarum) | (Mainum)
% ' ' Constraint? (Ft/s) (ftfs)
1657: CU-2 1657 CuU-2 = 4 [ U 3.00 | L
1658: CU-3 1658 CU-3 [ [ 3.00 12.00
1659: CU-4 1659 CU-4 &) O 3.00 12.00 ~
L4 >
Repor Close 73 Search Help

Design Start or Stop Invert allows the software to change the invert elevations. Clearing the check
box will “lock” the elevation.

Note that no Channels from Node are shown here; they are “Channel Type” elements. This dialog
shows “Conduit Channels.” Neither are “designed” by the software - the software does not size them.

Please refer to the workflow on Pipe Networks for detailed Scenario Management and Computation
Instructions and Troubleshooting.

1. Pipe Sizes available for Design
(@) Inthe workflow Drainage and Utilities switch to the Components Tab.

(b) Inthe Catalog Group click the down arrow under the Catalog icon and select Conduit

Catalog.
2 5 A

Catalog prototypes  Template

Tem
.'_F'|__-| Inlet Catalog L
IE Gutter Catalog
5 Conduit Catalog
'1@(; Culvert Inlet Coefficients
.

-
=
—
=

Engineering Libraries

Rainfall Curves from C5V file

“EH l
iy
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(c) The Conduit Catalog will open, and we will select TXxDOT RCP Class Ill - circle under the

Label column.
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(d) Inthe Available for Design column, notice the options for 12” and 15” sizes are toggled off.
There is a second Available for Design check box, further down the dialog, in a frame called

Class Availability.

Clearing this check box would mean that the complete class would not be considered when the
software calculates the size of conduit that is needed. This might be right if you have a class that
is purely for some existing conduits, which are not available to use anymore.

NOTE: While all pipe sizes are available for use, the minimum pipe size for TxXDOT design is 24”.
For details, please refer to the TxDOT Hydraulic design manual. 18” may be used in some cases

with the engineer’s approval.

(e) Close the Conduit Catalog.

2. Conduit Properties

E

On the Tools ribbon, select General Tools > Update Descriptions. This will update the
conduit descriptions, which by default come from the prototype so they reflect the conduit

diameters that you chose when placing the conduits. These descriptions are visible in the Utility

Properties of each conduit.

Click OK on the message which confirms that the update is complete.

Select a conduit and open Utility Properties.

Note the Physical Set Invert to Start? and Set Invert to Stop? Are both set to True?

True means that the invert elevations of the conduit will be set to the invert elevation of the

connected nodes.

The Conduit Description is also shown in the Physical category.
The default values for these properties were set in the Prototype that the conduit feature definition

uses.
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Understanding Scenarios
e There are hundreds of properties involved in hydraulic design and calculations.
e Regulatory agencies often require analysis on multiple variations of constraints (such as multiple storm
events).
e The engineering design process itself often requires evaluation of alternative solutions.

Having a logical and manageable system to manage and compare the variations in the hundreds of properties
is essential to ensure optimum design. This is what the effective use of Scenarios offers you.

Drainage and Utilities groups comparable properties into function-based groups called Alternatives.
Calculations are then performed on a bundle of Alternatives, which are grouped together in Scenarios. A
Scenario also controls how the calculations are performed, in the Calculation Options.

e Property - A property is any stored characteristic of a model element. Examples include:
o Asingle numeric quantity such as a pipe’s Diameter, Length, or Roughness.
o AYes/No toggle such as Design Conduit?
o Avalue from a list such as Design or Analysis for Calculation Type

e Alternative - An Alternative is a logically organized set of properties. Examples include:

o Physical Alternative - groups physical data for the network's elements, such as elevations, sizes, and
roughness coefficients.

o Design Alternative - groups engineering criteria that will be applied during calculations such as
velocity limits and other settings that may or may not be applied during calculations, such as adjusting
pipe diameters and inverts.

o Rainfall Runoff Alternative - allows different storm events to be used in calculations.

e Calculation Options - a Calculation Option contains properties that control how to ‘solve’ the hydraulics
and hydrology of the drainage system. Examples include:
o Calculation Type - whether the system is to be analyzed (does not change elevations or sizes) or
designed (hydraulic optimization of elevations or sizes)
o Active Numerical Solver - the methods used for the calculations, such as ‘Rational Method,” and the
settings that the method needs.

e Scenario - a Scenario has a set of Alternatives, and the settings that control how the hydraulics and
hydrology are calculated. This “bundling” of Alternatives lets you easily generate system conditions that
mix and match groups of data that have been previously defined. Note that Scenarios do not actually hold
any attribute data - the referenced alternatives hold the data.

There is always a current scenario. It specifies the current alternatives. The current alternatives are where
your data is stored.

You can use multiple Scenarios to calculate multiple "What If?" situations in a single project file. You can try
several designs and compare the results or analyze an existing system using several different input
alternatives and compare the results.

Scenarios and Alternatives can “inherit” properties from other Scenarios and Alternatives. These Parent-Child
relationships are a critical tool in easily managing variations from otherwise global properties.

When creating a new project, Scenarios and Alternatives are copied from the Hydraulic Seed File. This is a
DGN Library, which is specified in the WorkSpace or WorkSet configuration.
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1. Scenario Manager
The Scenario Manager is the primary interface for creating, editing, and managing an unlimited
number of Scenarios.

There must be at least one Scenario. Additional Alternatives and Scenarios are easily created to
handle any design requirements.

s

¥

Drainage

- X=l B -« ES8TT

Base Design 10 Year Return
« Base Analysis 10 Year Retumn

L1

Examples include:
e Competing physical layouts may be managed by different Physical Alternatives.
o Different Storm Frequencies may be managed by different Rainfall Runoff
Alternatives.

There are two types of Scenarios: Base Scenarios and Child Scenarios.

e Base Scenarios have all your working data. When you start a new project, you begin
with a default Base Scenario. As you enter data and calculate your model, you are
working with this default Base Scenario and the alternatives it references.

e When a Child Scenario is created, it inherits its data from its Parent. More precisely,
its Alternatives and Calculation Options are links to the Alternatives and Calculations
Options of its parent.
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2. “Scenario Properties

As stated above, Scenarios are simply a list of Alternatives and a Calculation Options definition.
Viewing, changing, and managing the different alternatives associated with a scenario is done through
the Properties dialog. To view the scenario properties, double-click on the scenario, or right-click on
the scenario and choose Properties.

—— R
| &4 Properties - Scenario - Base. — s

| Uslities Drainage

— s EmL e

Water Quality
Sanitary Loading

Headloss Base Headloss
Operational Base Operational
Design Base Design
System Flows Base System Flows
SCADA Base SCADA
Enengy Cost Base Energy Cost

v | @@ 5% |
[ Add to Selection
<Show All> = |
|Property Searc! \,p -
=  «<General>
1 109
Base Analysis 10 Year Retum
Motes
=~ Alternatives
Active Topology Base Active Topology
Uiser Data Extensions Base User Data Extensions
Physical bexar 10 year design by software
Boundary Condition Base Boundary Condition [
Initial Settings Base Iniial Setings '
Hydrology Base Hydrology
Output Base Output
Infiltration and Inflow Base Infiliration and Inflow
Rainfall Runoff bexar County 10 Year

Base Water Quality
Base Sanitary Loading

~ Calculation Options
Solver Calculation Opbons  Base Analysis
Physical
The Physical Alternative allows you to define varying physical
characterstics for network elements

A list of the alternatives associated with the scenario will be displayed in the Properties dialog.
If you have created a new Base Scenario, all the Alternatives will be the same as in the “copied”

Scenario. They will be copied, but they will not keep any further relationship to the original Scenario’s
Alternatives. Changes to the original Scenario do NOT propagate to the new Base Scenario.

If you created a Child Scenario, the scenario initially would inherit all the alternatives from the parent
scenario. In this case, you will see the "I" next to the name of the alternative. Changes to any of the
settings in the original scenario - a change in the Rainfall Runoff Alternative, for example -
automatically gets propagated to the new Child Scenario. They're linked.

If you manually pick an alternative without the "I," then the Child Scenario will no longer inherit any
changes in alternatives made in the parent scenario.
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To change any alternative for a scenario, click the pulldown beside the scenario name and select the
alternative.

=~ Alternatives
Active Topology Base Active Topology
User Data Extensions Base User Data Extensions
exar 10 year design by software
Boundary Condition chlaw. >
Initial Settings Base Physical
Hydrology baxar 10 year design by software

| Cutput Base Quiput

If you have not yet created an alternative for the scenario, you can create a new alternative here as
well, by selecting the “<New...>” item. You will be prompted to enter the name for the new alternative
- after which the new alternative will be selected for the scenario and listed in the Alternatives
Manager.

3. Alternatives Manager

The Alternative Manager lets you create, view, and edit the alternatives that make up the project
scenarios. The dialog box consists of a pane that displays folders for each of the alternative types
which can be expanded to display all alternatives for that type and a toolbar.

- R _ %
Drainage

=

E Active Topology ~
|J|_§| User Data Extensions

E Physical _
= E- Base Physical |
----- [#= bexar 10 year design by

= 3
=
=

=
m
]
c
3
=N
[
=
[y
]
3
=N
I=d
=]
3

Initial Settings
Hydrology

Output

Infiltration and Inflow
Rainfall Runoff l
Water Gualty
Sanitary Loading
Headloss f
Cperational
|§_| Design !
----- _-{#& Base Design w !
£ >

S

_@_@_@_@_@_@_@_@_@_\E

As with Scenarios, there are two kinds of Alternatives: Base Alternatives and Child Alternatives. Base
Alternatives hold local data for all elements in your system. Child Alternatives inherit data from Base
Alternatives or even other Child Alternatives. The data within a Child Alternative consists of data
inherited from its parent and the data altered specifically by you (local data).

Remember that all data inherited from the Base Alternative is changed when the Base Alternative
changes. Only local data specific to a Child Alternative remains unchanged.
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4. Editing Alternatives

To edit an alternative, expand the tree so that all the alternatives for a given type are listed.

There are several ways to open an alternative:
e You can double-click on the alternative.
e You can also highlight the alternative and select the Open icon.
e Finally, you can right-click the alternative and select Open. This will open a new
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Each alternative will have different properties. Any column that is shown as white is a field that can be
edited. Columns in yellow cannot be edited from the alternative, but in some cases, may be editable
from other places in the model, such as the FlexTables or Properties.

The first column in any alternative editor has a check box indicating the records that have been
changed in this alternative. If the box is checked, the record on that line has been changed, and the
data is local, or specific, to this alternative. If the box is not checked, it means that the record on that
line is inherited from its higher-level parent alternative. Inherited records are dynamic. If the record is
changed in the parent, the change is reflected in the child. The records on these rows reflect the
corresponding values in the alternative's parent.

Changes made in the graphics, Properties, and FlexTables will automatically make changes to the
values in the appropriate active Alternatives.

5. Calculation Options
The Calculation Options Manager lets you create, view, and edit the calculation options available for
your scenarios. The dialog box consists of a pane that displays the calculation options created.

k4 Calculati,. — >

EHE Salver
..[=| Base Design

To edit the calculation options, double-click on the one you want to edit. This will display the properties
of the calculation options in the Properties dialog.

The parent/child function is not available for calculation options. New calculation options can be
created by clicking the New icon.
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6. Computing Scenarios
There are several places where you can compute a scenario:
e The Compute icon in Analysis > Calculation - this
computes the current scenario. Use this if you are confident that you know which
Compute Scenario this is.

@ Compute Center

° The Compute Centre - this lets you choose the scenario to compute and shows you
the most important settings that it contains. Use this when you are getting familiar
with scenarios, as a straightforward way to check their settings.

e The Scenarios Manager - this lets you choose the scenario to compute and to
compute multiple scenarios in a hierarchy or by selecting a batch. You will use this
more when you are more proficient with the software and are using more scenarios.

&4 Scenar..  — >

Drainage

O-X=lB-» EB% ;
- & Base Design 10 Year Retum |

o Baze Analysis 10°

Make Current

Compute » Scenario
Validate Hierarchy...
New - Children...
Properties

Batch Run...
Rename
Delete
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Checking the Calculation Options

By default, the Gradually Varied Flow (GVF) calculations will be used to ‘solve’ the hydraulics of a
storm drainage network.

Drainage

OX 0=

=~ Solver

(@) Onthe Analysis ribbon, select Calculation > Options. [

(o) Note: The calculation options that you see here have been copied in from the DGN library.
Note: The red tick in the icon for the Base Analysis solver icon tells you that this is the
active calculation option.

The most important property of a Scenario is the Calculation Option:
e An Analysis performs calculations but does NOT change pipe sizes and levels.
e A Design performs calculations and MAY change pipe sizes and elevations.

(c) Double click Base Analysis in the Calculation Options dialog.
Note that because you are editing the active Calculation Options, they will automatically be used
by the active Scenario.
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(d) The settings for Base Analysis are displayed in the Properties dialog.
Your Calculation Options should be the same as the picture below.

I

ﬂ Properties - Solver - Base A.. — - |
Utiimes Drainage
v @@ [75% - |
[ ]Add to Selection
| =Show All> = |
iF":|:.-_-:TT Saearch \..-P -
[~ <General> ~
95
Lakbed Base Analysis
Motes
MActive Numencal Solver  GVF-Rational (StormCAD)
Caleulation Type Analysis |
Minimum Time of Concentr 10 |
Use Minimum Tc as Minim False |
=  Gravity Hydmulics :
Maximum MNetwork Travers 5
Flow Convergence Test  0.00700
Flow Profile Method Backwater Analysis
Mumber of Flow Profile Ste 5
Hydraulic Grade Converger 0.00

Average Velocity Method  Actual Uniform Flow Velocity
Minimum Structune Headla 0.00
Goveming Upstream Pipe ! Pipe with Maximum OV
Structure Loss Mode Hydraulic Grade
Include Conduit Flow Trave True
Save Detaled Headloss Dk False
Gravity Friction Method Manning's
Calculation Type

Select whether to perform a straight analysis of the cument
system or to perform an automated design

Notes:

The Active Numerical Solver is set to GVF-Rational (StormCAD) for Gradually Varied
Flow using the Rational method.

The Calculation Type is set to Analysis. This will not change the pipe sizes, levels etc. -
none of the physical data.

The Flow Profile Model is set to Backwater Analysis. This is the preferred option for
computing a system, because the gradually varied flow algorithms it uses are more rigorous
and generate solutions that more closely reflect reality.

The Minimum Time of Concentration is set to 10 minutes. Any catchment with no Time
of Concentration set, or one that is less than this, will be adjusted by the calculations to use
this value.

Use Minimum Time of Calculation as Minimum System Time applies when a pipe at
the top of a branch has no flow.

(e) Scroll further down to Calculation Options.

(f)

Locate the Use Rational Method Frequency Factors property in the Rational Method category.
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(g) Check that the Use Rational Method Frequency Factors to False.
(h) Locate the Allow Runoff Coefficient to Exceed 1.0 property in the Rational Method category.

(i) Check that this is set to False.

This setting does not allow the product of the Runoff Coefficient and the Frequency Factor to
exceed 7.0. Checking the Active Scenario

1. Computing the Scenario

(a) From the Analysis ribbon, select Analysis Tools > Compute Center. @

&4 Compute Center e >
Drainage

BEE B E @

Scenano

Base Analysis 10 Year Retum w - | ] P90

~ Calculation Ophons -
Solver Calculation Options Base Analysis bt

~  =zGeneral>
Active Mumerical Salver GVF-Rational (StormCAD)
Calculation Type Analysis
Minimum Time of Concentration (min) 10

~  Grovity Hydmulcs

Gravity Fnction Method Manning's
~  Pressure Hydraubcs
Pressure Friction Method Hazen-Williams

The toolstrip at the top of the Compute Center lets you access several Managers and tools to help
you use scenarios. It always displays the current scenario when you open the dialog, but you can
change the scenario to compute if you need to.

Review the other settings in the Compute Center dialog.

Note: Settings for the Calculation Type are set to Analysis. Remember - this means that the
physical properties of the drainage network will not be changed. A Calculation Type that is set to

Design may well cause the physical properties - such as invert levels and pipe diameters - to
change.

(b) Click Compute. This computes the current scenario.
On the GVF- Rational Calculation Summary panel, click on Details

(c) Click the Inlet Summary tab and review the data.

You can see the Capture Efficiency of each catch basin, and the Spread / Top Width, so you can
easily find any big issues.
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The Catchment Summary tab also is a useful one to check at this stage, as it could reveal an
issue with the storm data.

£y Calculstion Detaded Summary =
Colculgtos Opasat  Cochment Sumeary  Link Summaety  Nods Summary  Iniel Sommary Pand Summasy
i Fiow Fiow [Total _W‘" Dty spread | Top
Lkl Inieg, Type 4 Cataiog Inief. | {Captured) typised) | Byins Target {Cakcdatiedd) {Gunmery Vi
i i =) ™) (] ]
[Peo |Capeg e Curt PCO_JM_LTRT 102 051 POU- %] 2971 148
O Catoog ket | Combinadion | PCL_48_LTRT Gl 138 M1 114 1452 o
FOU-1 Camicy it | Combinatoh | PCU_GR_LTRT [F. % 248 POD-2 8T} Lo 0.54
002 Catiog It |Gk RCO_4R_LT/RT o1 22T PO L 4204 LY. v
P-4 CRNC b Ll PCO_aft_LT/ET L 000 (HeA) L0 F5E2 J2F
POOHG Catpeg Iniet | Curb PCO_AR_LT/RT LG5 000 M) 100u0 L 290
Repad Thoe Haslgs
(d) Close the Details dialog.
On the GVF-Rational Calculation Summary panel, click Messages.
|8 user Metmizanen Details = [m] ®
H:9 e
Metiage  Stenang Chemanl Typa Elema . Labad LT TEES
4807 Bmie Anslyia 1. Hesdesl 175 FWi AL Hydeogiaoh and Pasem mllowl e igaaned by Bl ok
DU Baie Afslyia 1 Condel 178 o A The upiliead dofmetied bebdeali tobeel Coslimili dils s ndsed bet Suie B £ ohdel b
T Baie Analyies 1. Cross Sevlos 17 [+ Al Thare aiw | i Tl de doleled of sre o Subdarbrs o wih ro oullall Bolsbed mosded e £T35-
485 Bawe Aeabpum 1 Condhet 168 LT (MA] Sl decharge m shave desgs derkamgs
4800  Bwwe Aralysn 1 Conchat 6™ (=151 BA) Corche doss rol mest menemesm cover conysnt
Aeied Bse Anahyna 1. Condut L Leit (A Consul Sechiigs il BBave daipn Sashans
et Eimie Arabpis 1 Condel 1% (=131} i) Coratunl Goed Fasl el iMeFaTess € dvee Conal and
R Baia Arabyies 1 Cofikel T ou- AL Corsbud diver Sl il fifsfes O dver Dol
BTG Bwse Arghpws 1 Condt 1 (=g (A st oy mal st rererTaET koo £oigan
4835)  Base Aralysn 1 Caich Baan 164 PLL Al Om Grade’ misd copies slicisncy does nol mest mensmem caphas slicisncy consiant
428} Bmie Analynn 1. Coich Basan 1631 PO (AR O Crads’ et copiure sBianty 0491 Rl masE mnemum CSplrs sBoiaty conammnt
dalil Biie Arabpia 1 Conch Baden 1851 POO-2 Py O Crmde’ slet Cagtse elbcmady dowl fl Ml e Caphee slbindy ConaNmn
HITE Baie Analyies 1. Caloh Baden 1651 PCO-2 AL Ther St dferded Ol hi Barem e eeded b B 'O Giade” sidet
HIX Buse Arglywn 1 Caich Basen hLon PO AL Tha dasph ol pesciing @anesy B manrmom depdh conaeset ios Sy T Sag sl
H1M  Bese Aralysn 1 Caich Bawn 188 PLOA MRl The depth of poscing sscesch Be manmem deph conssent ior i = Sag’ nlst
’ml‘i Bimie Anabpim 1 (k) A [0 0 Ovel oo suivie Cisatnti B CPeaiiBbing el i i B e b dlep
8 zom Base Aratyies 1 A -1 [ ] 0 O o i b vk Do) chinfe ek e Sl

Review the messages.

(e) “ Close the User Notifications dialog.

If this is the first time that you have used the User Notifications dialog, then the Civil Message
Center dialog will now be displayed. The content of this will be like what you’ve just seen in the

User Notifications, but this dialog also displays MicroStation and other ORD messages.

The buttons across the top of the dialog act as toggles, so you can click them to toggle the display
of the errors, warnings, and information messages on and off. This also toggles on and off the
glyphs in the graphics.

(f) Close the Civil Message Center dialog - if it is open.

(g) Close the GVF-Rational Calculation Summary and the Compute Center dialogs.
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(hy User Notifications are now also shown as warning glyphs in the Default view.

i e __"

PCU- - Message ID- 44053
'On Grade' inlet capture efficiency does not meet minimum capture efficiency constraint
Lewvel: Default

If you ever want to review the information shown in the Details dialog, you do not need to compute
the scenario again - you can simply click Analysis > Calculation > Calculation Summary.

You can also review the Notifications at any time - if you have already computed the scenario.

Click Analysis > Calculations > Notifications. The User Notifications Manager displays warnings
and error messages

Note that if you click Messages on the Calculation Summary dialog to review the User
Notifications, Zoom To is not available. This is because the software is still within the process of
calculating the scenario - although the calculations have finished, the process has not - so user
interaction is prevented. When you click Notifications on the Analysis ribbon, you are not
within the calculation process, so Zoom To is available. The results that you see are those that
were calculated when you last computed the scenario.
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2. Checking Hydraulic Properties

(a) Select a catch basin and view the Utility Properties. There are quite a |

ot of result fields, so if

you want to look at the spread width in the gutter, just type in the word ‘spread’ in Property

Search.

X

[ tili

ty Properties

Properties - Storm Water Node - PCO-1 (13) » 0%
Utilities Drainage
' | @ @ [55% |
- [JAddto Selecton
«Show All> w -
spread w K
~  Results (Inlet Capture)
Ef y (At 432
148

You can see that the inlet is operating at 43% of its efficiency.
You can also see the width of flow in the gutter is approximately 1.48’.
Select one of the catchments

Remove the ‘spread’ text from the Property Search if you typed it in.

You can see the results for the catchment, including how much flow is coming off it.

1)  Now click on one of your catchments to review properties. Grayed ou

t fields cannot be

ediited from the properties window. All other properties can be changed individually or

globally.
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3.

Checking the Default Design Constraints

When you have computed the system previously, you have used the default settings for the spread
width and depth. These values can be adjusted in the default design constraints.

(a)

(b)

On the Analysis ribbon, click Analysis E Tools > Default Design {f?
Constraints.

Click on all tabs and review the default design constraints. You can make changes here to set
your design constraints according to your project needs and standards. Most design constraint
defaults have been set to standard values, but you may need to make some changes according
your project needs.

! Default Design Constraints

Gravity Pipe  Node  Inlet

Maxamum Spread: |'I.DD1'} | m

Maximum Gutter Depth: ||}.15 | m

For example, if you want your structure to allow drop structure because your grade difference is
higher than your allowed conduit slopes, click on the Node Tab.

2 Default Design Constraints *

Gravity Pipe  Mode  Inlet
Default Design Constraints

I Pipe Matching: Inverts e Allow Drop Structure? I
Matchline Offset: 012 ft [ Use Drop Structure to Minimize Cover?
Minimum Standpipe Height: ft Minimum Drop Depth: 0.00 ft

This will allow pipe inverts to be at different elevations. If you want to minimize depth of cover
instead, you can uncheck the allow drop structure or check the box right below.

(d) Close the dialog.

to
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4. Reviewing the Time of Concentration in a FlexTable

(a) Select Analysis > Analysis Views > FlexTables.

] FlexTables — ®

Lkilties  Drainage
= |FER-D9
=[] Tables - Predefined #
----- ] Metwork Elements Table
----- ] Conduit Table
..... ] HEC-22 Table A
----- ] DOT Report
----- ] Combined Pipe/MNode Report
----- @ Lateral Table
----- i Channel Table
..... @ Gutter Table
..... & Catch Basin Table
..... # Manhole Table
----- i Tap Table
----- @ Transition Table
----- i Cross Section Table
----- [ Cutfall Table

----- @il Catchment Table

----- ] Headwall Table

W

(b) From the Drainage tab, double click Tables Predefined > Catchment Table.

[ FlexTable: Catchment Table (Current Time: 0 min) (UAT_DUR3-1122_LG_11 -- Default.ctew)

lﬁ‘[@vm .‘.@‘H‘v‘@v‘iibv
Outflow Area (User Runoff Time of Flow (Total
jin] Label Element Defined) Coefficient Concentration Qut) Motes
{acres) {Rational) {min) (cfs)

1677: CM-2 1677 |CM-2 0,93000 10 2,01
1678: CM-3 1673 |CM-3 0.53000 10 2,06
1679: CM-4 1673 |CM-4 0,93000 10 2,01
1660: CM-5 1680 |CM-53 0.93000 10 1.84
1681: CM-6 1681 |CM-& 0,93000 10 1.28
1682: CM-7 1682 | CM-7 0.93000 0 1.88
1792: CULVO1 1792 |CULvol FWo- 0,50000 35 TE:Y]

The modified Base Hydrology for the Catchments can be confirmed here.

Note that the modification also could have been made in this dialog. Why have two dialogs -
Alternatives and FlexTables - that both allow modifications? FlexTables always show values
from the current scenario, so it is important that you check this before you start making changes.
By using the Alternatives dialog, you are specifically choosing the Alternative to edit. Both
workflows will achieve the same result.

(c) Close the FlexTables dialog.
(d) Close the Notifications dialog.

(e) Save Settings.
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5. Best Practice for Storing the Physical Properties
Pipe sizes, invert elevations, etc., are stored in the current Physical Alternative. Values in the current

Physical Alternative are overwritten every time you compute, but you can create as many alternatives
as you like.

(a) On the Analysis > Calculation ribbon, click Alternatives.

(b) Inthe Alternatives dialog, locate the Physical > Base Physical Alternative.

Bl atter.. - b 4
Dranage
IXDEB=R
¥ Active Topology A
41 User Data Exensions
= Physical

-
& Boundary Condition
« Intial Settings -

Note the red tick, showing you that this is the current Alternative - the one that is used by the
current Scenario.

The name of the physical alternative can be changed, and additional alternatives can be created.
Using sensible names is a good practice to adopt. Multiple alternatives can be created throughout a
design workflow, so it makes sense to use sensible names for an audit trail.
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6. Controlling Pipe Invert Elevations and Depth of Cover
When setting up your system, pipe inverts are set to the invert elevation of the connecting nodes.

(a) Click on a conduit in your default view and open the Utility Properties

Ej Properties - Storm Water Segment... — . |
Utilities Drainage
| @, @ [75% |
T - [ ] Add to Selection
<Show All> N
!F" operty Cearch L p -
~  Diversion A
Is Deversion Link? False
~  Physical
Conduit Type Catalog Conduit
Catalog Class TxDOT RCP Class lil - Circle
Size 24"
24"
Circle
Concrete
240
3.000
Number of Bameds 1
Manning's n 0013
Use Local Conduit Description? True
Conduit Description BCE
Set Inver o Start? True
L t 1.263.94
Set Inver to Stop? True
L t 1.263.02
as User Defined Length? Falsa

1D
Unique identifier assigned to this element.

(b) Notice the set invert to start? and set invert to stop?, are set to true and the invert start and stop
fields are grayed out.
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(c) When you allow the software to compute the Design Scenario, these conduit properties are
changed so design constraints for pipe matching can be honored.

& 4 Properties - Conduit - CU- (1788) - X
Utilites Drainage
\, @ © 5% |
y [_]Addto Selection
<Show All> L -
:.- |' Ity irct L p -
Set Inven to Stan? False -
Invert (Start) (ft) 1.263.94
False v
Invert (Stop) (ft) 1.263.02
Has User Defined Length? False
3107 =
Set Invert to Stop?
If true then the Invert (Stop) of the link will be set to the invert elevation
of the slop node

Design of the conduits controls their invert elevations, and the connected node will update to
follow the conduit.

Another setting in Default Design Constraints controls how elevations of conduits should change

as they pass through a node. It is customary practice to have some change in elevations between the
incoming and outgoing conduits to increase the hydraulic efficiency of the node. This is controlled on

the Node tab.

W= Dk e Diacian Constiainis

Gravity Pipe Mode  jnlet

Default Design Constrainis

Pipe Matching Inverts w
Matchiine Offset 012 | #t

Minimum Standpipe Height 0.00 #

In this case, the Default Design Constraints are telling the software that there should be a 0.12 ft
drop between the incoming and outgoing conduit invert elevations.
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7. Controlling how the Default Depth of Cover is Applied

The depth of cover to each conduit is another factor that needs to be considered during the design

process.
(@) Select a conduit, then click Open Profile Model.

(b) Open View 4 and place the profile model in that view.
Do you want to consider the depth of cover along the conduit, or just at the nodes?

PRI T IR
_L—EM in N Y I T
o |

(c) From the Analysis ribbon, select Analysis Tools > Default Design Constraints. ﬁ

1|
==

nul 0

Design Constraints

Gravity Pipe Mode  Inlet
Default Constraints

Velocity Cover Slope Tractive Skess

[IConsider Cover Along Pipe Length?

Active Temain Model: iSH%_Eriihng_T errain|
Measure Cover To Pipe Crown w
Cover Constraints Type: Simple o
Cover (Minimum) 250 |
Cover (Maximum) [18.00 | n

The Gravity Pipe tab allows you to enter default constraints to be used for design of pipes when
performing a calculation run in design mode. The Cover tab has a check box - Consider Cover

Along Pipe Length?
e Ifitis unchecked, the depth of cover is only checked at the nodes.
e Ifitis checked, the depth of cover is checked along the pipe length.
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Reviewing the Changes
It is possible to select various conduits in your system and review their properties. However, it is easier to
review and evaluate your system globally using the flex tables.

(a) Click Analysis>Analysis view>Flex tables @

&1 FlexTables - X

Liiliies Drainage

©

=[] Tables - Hydraulic Model
] TxDOT Drainage Area Table
[ TxDOT Inlet Table
[ TxDOT Storm Sewer Table
\Z] Tables - Shared

SMm| Tabies - Predefined]
] MNetwork Elements Table
M Conduit Table
[ HEC-22 Table A
™ DOT Report
™ Combined Pipe/Node Repon
Lateral Table
Channel Table
1 Gutter Table
7] Catch Basin Table
[ Manhole Table
Tap Table
Transition Table
Cross Section Table
™ Outfall Table
™ Catchment Table
[ Headwall Table

You can Select from the list of predefined tables, create a pfoject-specific Flex Table, edit its content, and
create a report from that.

1. Reviewing the Available FlexTables
(a) Click the Utilities tab.

(b) Review the FlexTables available under Tables - Predefined.
Note the two FlexTables - Storm Water Nodes and Storm Water Conduits. These two FlexTables
contain data for all types of storm drainage nodes and conduits, but they do not include any
hydraulic data, and catchment areas are not included.

Note that FlexTables for other types of utility - Communications, Electrical, etc. -- also are
available.

(c) Click the Drainage tab.

(d) Review the FlexTables that are available under Tables - Predefined.
Note that there is no concept of a utility type on the Drainage tab because all the FlexTables
available on this tab refer specifically, and only, to storm and sanitary drainage data. While storm
drainage data is available in both tabs, if it is accessed from the Drainage tab, then the
information available is richer, because it includes the hydraulic data.

(e) Review the two icons that are used for each of the FlexTables:
. a This icon means that data for this element type is in this design file.
. “ This icon means that this design file does not contain data for this element type.
For example, this design file contains conduits and catch basins, but it does not contain laterals or

taps.
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(f) Ifitisn’t already expanded, expand Tables - Hydraulic Model.

& J FlexTables - X

Ltiliies Drainage
=iml Tables - Hydraulic Model
1 T=DOT Drainage Area Table
[ T=DOT Inlet Table
3 TxDOT Storm Sewer Table
5 Tables - Shared
£ [ Tables - Predefined

o Note that there are several FlexTables listed here. These were automatically copied into this
design file when the Utilities project was created, because they existed as Drainage
FlexTables in the Drainage and Utilities DGN library. The same rule applies to Utilities
FlexTables too.

e Also, note Tables - Shared. There will not be any FlexTables listed under here - unless you
have previously set some up on this computer.

You have seen that there are three folders that are available at the top level. Their functionality differs,
as follows:

e Predefined FlexTables are shipped with the software and act as examples. You cannot create new
FlexTables under Predefined

e Shared FlexTables are available in every Utilities project that is opened on this computer.

e  Hydraulic Model FlexTables are only available in this Utilities project. They are stored in the design
file.

If you want to create FlexTables that anyone who works on the same design file can use, then
Hydraulic Model FlexTables are an effective way to accomplish this.

2. Copying a Predefined FlexTable
There are two ways to create a FlexTable:
e Copy an existing FlexTable.
o Create a new FlexTable from scratch.

The first method of creating a FlexTable - by copying an existing table -- is useful if the existing
FlexTable contains similar content to what you want. The first step is to see what the existing FlexTable
contains.

(a) Inthe FlexTables dialog, on the Drainage tab, scroll down so that you can see Tables -
Predefined.

(b) Under Tables - Predefined, locate Conduit Table.

(c) Right-click on Conduit Table, then click Open, or double click the table. The Conduits FlexTable is

opened.
&4 FlexTables = %
Utilities Drainage
10-D0 T
2 Tables - Shared -
I Tables - Predefined .

Matwork Elements Tabla
1 u

HEC-2 Open

DOTR

Combi

aoooao

jE n S5ele
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[ FlexTable: Conduit Table (Current Time: 0 min) (UAT_DUR3-1122_LG_11 -- Default.stsw) — O X
A RE| AR BB
D sarthode = > gerto I“"e"('rém") Stop Node S"‘S‘g’pefm m"e’:ﬁ(fmp) feoterr
! g Length?
ecre [ 1728]cu10 FWO- %] 1,251.86 | FW0-1 1,249.00 W]
1788: CU- 1788 | CU- |psET-RP-5 O 1,263.94 | PSET-RP-4 O 1,263.02| O
1835: QU1 | 1835 CU-1 PCO- ] 1,193.88 PCO-1 L7673 [
1836: CU-2 | 1836 |CU-2 |PCO-1 A 1,176.73 | PCO-2 1,160.56 | [
1837: CU-3 1837 CU-3 PCO-2 %) 1,160.56 | PCO-3 1,147.81 O
1838: CU4 | 1838 CU-4 lpco3 A 1,147 81 |PCO-4 1,138.96 |
1830: CU5 | 1839 CUS |pco-4 = 1,138.96 | PCO-5 1,133.93| O
1842: CU-7 | 1842 CU-7 |pco-s M 1.133.93 | PRM- 1.133.25 | ]
1843: CU-B | 1843 CU-8 |pAM- %] 1,133.25 | PCO-6 1,132.81 ]
1844: CU6 | 1844 CU-6 |pRM- =] 1,133.25 | OUT-1 1,132.12| O

<

10 of 10 elements displayed

(d) Use the horizontal scrollbar to review its content.

(e) Close FlexTable Dialog

You will see several columns, including information on invert elevations, slope, size, etc.

TxDOT workspace provides 3 Hydraulic model tables to use. However, these tables may not contain all
the information your district requires for reporting your calculations.
You can duplicate the predefine Hydraulic model table and add the information you need or remove
information.

(f)

Right click on TxDOT Drainage Storm Sewer Table, then click Duplicate> As Hydraulic Model Flex

Table.

& J FlexTables

Utilites Drainage

O-X=1F0-90
| = 22 Tables - Hydraulic Model !
[ TxDOT Drainage Area Table |

|

[ TxDOT Inlet Table

£

5 Tables - Shared

| = [ Tables - Predefined
[ £ Metwork Elements

o

Open

Open on Selection

Mew
Delete

Rename

Edit...

Duplicate

¥

as Hydraulic Mode! FlexTable
as Shared FlexTable

|

(g) Look at the FlexTables that are listed under Tables- Hydraulic Model. You will see that they now
include Copy of TXDOT Storm Sewer Table.
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(h) Right click on Copy of TxXDOT Storm Sewer Table. Then click Edit.

(i)

)

] FlexTables -

Utilities Drainage

[] - =X

‘000

= ™ Tables - Hydraulic Model

[ T=DOT Drainage Area Table

[ TxDOT Inlet Table

[ TxDOT Storm Sewer Table

B Tat Open
) Tat Onen
A | =i
8¢ MNew
sl
Delet
—x elete
=K. Rename
' Edit.
& ¢ Duplicate
a

[ Manhole Tabla

n Selection

¥
Lawrmroasrmrraoe—————————————

*

gmmml

While there are a few special FlexTables that let you combine nodes and conduits in a single
FlexTable - the Network Elements FlexTable is one example - FlexTables normally only show data
for a single element type.

FlexTable: Copy of TeDOT Storm Sewer Table

Table Type

Available Columns:

Labal
| Section Type
| SetInvert o Start?
| Set Invert to Stop?
'| Side Slope (Lef)
| Side Slope (Right)
Size (Display)

| Slope (Construction)

| Slope (Maximum)
| Slope (Minimum)
| Span
Specific Energy (In)

Condut

187

o Add
>
>
Remove
L
<
W

Only list fields that apply to the active solver

Selected Columns

Label

MiD

[Label

L Start Mode

I' Stop Node

[l Conduit Description

[ size

[l Length (Construction)
Length (30)
Length (Scaled)

- o
ol

0K

Cancel

ot

25

Help

Note the Table Type shown at the top of the dialog. This is a read-only field, which says Conduit in
this case. This dialog lets you change the content of the FlexTable. The list on the left-hand side
shows the available columns, and the list on the right-hand side shows the selected columns.

You Right-click on Copy of TXDOT Storm Sewer Table, then click Rename.

(k) Type TxDOT (your district) Storm Sewer Table.

You can add or remove columns from the table and select the placing of new added columns using the
up or down arrows. In this case, a column for the size was added.
You can rename your table.
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3. Formatting the Conduit FlexTable

To format the flex tables
(a) Right Click on the column you wish to format.
(b) Select Units and Formatting.

(c) Change your setting in the dialog window.

Preview
1.251.86 | &

Value:
Cancel
Unit ft ~
Help
Display Precision 2
Format MNumber w

Note that all columns with the elevation formatter will share the same format. If you change the units
or display precision, it will change it for all columns that report an elevation.

(d) Right-click on the title text of the Label column.
(e) Click on Sort Dendritic (Upstream > Downstream).

Invert (Start)
Label | Start Node P |

=] Edit Column Label...

Stop Mode

T=l

2] Sort 3
Filter 3
Reapply Sort/Filter

|:|:| Freeze Column
Select Column

mf  Add Column vl

[7 Remove Column

Relabel...

Sort Upstream-=>Downstream

[ Sort Dewnstream- > Upstream
I Sort Dendritic (Upstream-» Downstream) E ]
55-10 SAT-11 A.550 &

This sorts the order of the conduits so they are listed in dendritic order. All branches of your
system that come to a single node from upstream to downstream will be together.
You can also edit the column label. Open the TxDOT Drainage area Table. You will notice that the
intensity and Run-Off columns do not have a return year. To update the values, simply click on the Edit
Column label of the menu on the right and update your return year.

T T [ T e Tl I st oo e s
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4. Producing a Reports from FlexTable

(a) On the Home ribbon, click Export Utilities > Export Excel. |

& 7 ) (»

| @AboutDrainage and

-+

Terrain Ir:nport Ir.r'1p0-rt I::x;:;:lrt
Import~  Geometry = Utilities »  Utilities »
Model Import/Export ,_'9 Export OpenFlows Submodel
[=  Export LandXML
,_'9 Export MicroDrainage

False.

Export Excel %

By default, Conduit is the selected Element Type in Specify Properties to Export. The column to the
right of that, labeled Table/Properties, says <All Properties>, and the Is Filtered? column says

These settings show that, if you click OK now, this tool will export all the properties for every
element type that exists in the model. This can amount to a lot of properties, and - depending on
the purpose of the report - are probably many more than you need.

(b) Use the vertical scroll bar on the right-hand side of the dialog to review the available properties for

a conduit.

Export to Excel

Specify Properties to Export

| Conduit <Al Properties>

Element Type  Table/Properties le Fitered?

~

Specify hydraulic model elements to export
(® All Elements

() Selection set

[] Exclude topologically inactive elements

Format | Excel

~

[ @Lateral <Al Properties= Falze

D “ Channel <Al Properties: Falze

O D Gutter <Al Properties > Falze

[] #Pressu... <Al Properties> False

D Catch ... «<All Properties: False

[ #Manhole <Al Propertiess False

O = Proper... <Al Properties: Falze

O = Tap <Al Properties Falze

[ # Transt... <Al Properties=> False

[ Zifmee <Al Pronedices Fale i
< >

Reset...

Table/Properties: <Al Properties>

X

Table Path: |<None>

Filter: |cN0ne>

Properties: Lt

D

Label

Notes

GIS-IDs

GI5-Ds «Count >
GI5-1Ds {Delimited)
Feature Definttion

[] Publish a subset of elements based on the active FlexTable filters

COutput Options
U | lome Dlefimmed | o »
QK Close Help

(c) Note the controls above the vertical scroll bar:

e Table/Properties
o Table Path
e Filter

These controls can be used to control the content included for each element type.

(d) Ensure that Conduit is the selected row in Specify Properties to Export and that the check box for

it is checked on.
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(e) Click in the <All Properties> field on the right-hand side of the dialog.
(f) The drop-down list includes all FlexTables which are valid for the Conduit element type.

Table/Properties Copy of TxDOT Storm Sewer Table vi =
<All Properies>
Table Path DOT Report
Combined Pipe/MNode Report
Filter: HEC-22 Table A
Conduit Table :
Properties TxDOT Storm Sewer Table #

Copy of TxDOT Storm Sewer Table
Note that you can select FlexTables from any location - Predefined, Shared, and Hydraulic Model.

(g) Click on TxDOT Storm Sewer Table.

The dialog tells you that this FlexTable is stored under Tables - Hydraulic Model, so you know that
it is stored in this design file.

Note that the Filter control says <None> because the FlexTable you have selected does not have a

filter.
(h) Use the vertical scroll bar to review the list of properties that now are included for conduits. It's a
lot less.
TablefProperties TxDOT Drainage Area Table ~
Table Path [Tables - Hydraulic Model
Filter |<MNone>
Properties Label ~
D
Labal
Qutfiow Element
Area (Unified)
Runoff Coeficient (Rafi...
Catchment CA

Time of Concentration
Catchment Intensity
Catchment Rational Flow W

Your dialog should be the same as the picture above.

Use the same procedure to select your catch Basin (TxDOT Inlet Table) and Catchment (TxDOT
Drainage Area Table).

(i) Click OK to create the spreadsheet.
() Inthe Export to Excel dialog, type in file name Composite Report.
(k) Click the Save button.
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(I) If you have Excel (or a viewer for Excel files) on your computer, you can locate the file using
Windows Explorer, and open it.

R TN

+ . ] Hry o
A B C [ E ¥ & H i ] € L [X] Mo [=
|ttement | Scwnario Label  Start Node  3op Mod Condus Datriptio Sus Lanygth |CiLmngth | 1 Length [5 Lasgth [ Langth L
3 [C-pd  Base Demgn 10Fea ITH CU-10  FWD Fail BB e EET e T X
3 |cip Base Desgn 10 7ea 1T CU PLET.EP.S  PSET-RP-§ RO Fla 3008 kL .07 L
4 |Ciek Base Dewgn 50 ves UEFS (a1 FLD PO RLP 4" 1A o S = e %
L Rase Deruign 30 Fiea PLA R B Q-1 PLG-3 RiF " Fa kRl AT 708 Fuple
& CL-1 Rase Derign 0 Fea EENT LN PCO-3 PLD-1 RLF ol .71 ML T .72 MILT,
L= ] Base Deiriags 10 Fia KRS CU-8 PCO-3 Lames L M .05 ML Ll ] Lok
CHIATE ] Rans Nessins, 5 e 1WA (115 Prd iy N e A% WALAT A T
Coneeuii| A L
¢~ P By & ¥

The spreadsheet contains a sheet for each selected element type. If you review row 1 on each
sheet, you will see the columns that you selected in the FlexTables. Note that the Scenario and
Timestep columns are added automatically.

5. Techniques for Controlling the Elements to Include
The Export to Excel dialog gives you several ways to control which elements are included in the report.
This section will briefly discuss each of these methods.

e Using a Filter

e Using a Selection Set

e Excluding Topologically Inactive Elements

(a) Using a Filter

FlexTables can have a filter applied to any included column, so you could, for example, only include
the elements that use a particular feature definition or have a certain size range. You can either create
a filter directly in the FlexTable, or you can create a Query first, then use it to filter the FlexTable.

(b) Using a Selection Set
Selection sets may be a more flexible technique to use than filters, for several reasons:
e A comprehensive set of predefined Queries is included in the software.
e Itis easy to build your own query, using any available fields and operators (And, Or <,
>, etc.).
e Queries can be saved and reused as needed.

The basic workflow is to:
1) Click Queries on the Utilities View ribbon.
2) Identify the queries to use, or create your own.
3) Click Selection Sets on the Utilities View ribbon.
4) Select the Queries to use in the Selection Set.
5) Select the Selection Set in the Export to Excel tool.

An example of where this functionality could be useful is if you have more than one network in your
design file, but you want to create a separate report for each network. Because each element in a
drainage network has a property for the Subnetwork Outfall, you could use this to create queries for
each one.
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(c) Excluding Topologically Inactive Elements

Each drainage element has an “Is Active?” property, which controls whether it is active or not in the
Physical alternative of a scenario. This offers another method that is useful when there are multiple
networks in one design file.

The basic workflow is to:
1) Create a Physical alternative for each network.
2) Create a Scenario for each network.
3) Select the appropriate Physical alternative for each Scenario.
4) Make one of the Scenarios current. This will make all elements not in it inactive.
5) Check the Exclude topologically inactive elements in the Export to Excel tool.

Conversely you can create active topology alternatives to exclude elements from your flex table by
turning off the “is Active” toggle

6. Assigning a Station and Offset Reference to Nodes

The first step to include information on the stations and offsets in a report is to assign the relevant
linear feature, such as an alignment, to the nodes. The station and offset values are calculated by
raising a normal from the node location point to the linear feature.

If during your design process, you do not use a baseline as your reference alignment (the baseline
reference is unchecked), it is possible to assign station offset to your element.

Feature ~
Feature Definition PRM_48 -
Mame Prefix PRM-

Elevation A

i ation Ia the Irart
[] Elevation 11358.9682
Z Verical Offset 0.0000

Baseline Reference A~

Baseline Reference |:|

(a) Open the Explorer window. G\

(b) L E Open the Properties window.

(c) Inthe Explorer window, expand the Drainage and Utilities Model.
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(d)
(e)

(f)

Continue to expand until you see all the Nodes (Intersection_Drainage.dgn > Nodes).

Highlight all the nodes, that are not linked to an alignment baseline or centerline to add them to a
Selection Set. To do this, select the first node, press the Shift key, then select the last node. You
can also use the Control key to add individual nodes to the selection. There are other tools, such
as Queries and FlexTables, that also can be used to create a Selection Set.

Dirginagee s UMiinies Modcl -
O ome.
£ PR
[ _.mWLuLmum
4 Gy lnimraction- Orarage dgn | Defet

L R I L T T T

» Condusty -

N N4 ™ W Selection Set
o )
| 4| & | Defautt |k 2 N | | |Z2|=.
Confirm that the Selection Set contains all the nodes you need by looking along the bottom of the

product window — where toolbars like AccuSnap often are docked. The number of elements
selected is shown here.

In the Properties window, locate the Baseline Reference property in the Utility section. It is
currently set to None.

Utility -
Wertical Offset 0.00000m

Ground Elevation “*Varies"*

Invert Elevation “*Varies"*

Uze Slope of Surface “*Varies**

Elevaticn Reference “*Varies"*

Baseline Reference None

Utility 1D ““Varies"*

Utility Properties Open Lkility Properties

Click in the property field, and click on the browse icon (three dots) on the right side of the
property field.

You are prompted to Select Reference.

Select the centerline or baseline of your choosing. To avoid picking other graphics, such as the
catchment areas, it is easiest to window to the top of View 1.
This will set the Station/Offset Reference for all the selected nodes.
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(k) Confirm that the Utility Properties now show SH46 in the Station/Offset Reference property.

utility

ind Elevatior **Varnies**
Invert Elevation **Varies™
Use Slope of Sur **Vanes

Elevation Referss **Vanes"®

T3

Baseline Referen SH46

(I)Click the Select None icon to
clear the Selection Set. This can be done by clicking in an
area of View 1 that does not contain any graphics.

- "q k Element Selection | ]} ~ é}': Utilit

E_'! - | i3 ._:.;. User

*“*Varies"" @ & Mod
Primary Selection

Match Slope of C False

Utility Propedties Open Liality Properties

B Viey Select None

. Clear the selection set
e el S T E

&

(m) Select a node and open the Utility Properties.

(n) Confirm that the Baseline Station and Baseline Offset properties have values.
These values will update automatically if a node is moved.

E’J Properties - Storm Water Node - P, — >
Utiliies Drainage
CU-6 - 2.0 -
- []Add to Selection
<Show All> N B
~ References -~
SH46
460+06
4699
TC_Ditch_L_L

Note that these values are shown in the Utility Properties dialog, but not the Properties dialog. They
are listed here so that they can be included in FlexTables. If the Baseline REF is set but is not showing
up in the FlexTables, you can run a “Synchronize Drawing” command. This should trigger those
missing values to be populated appropriately. (Drainage & Utilities > Tools > Project Tools Group >

= — Annotation

= Ti —— &

r_—-.ﬁﬁ * -"@'E' @g\ Catchment Settings
Options  j-model Project

v Configuration ~ * = Gutter Section Settings

Fad Project Properties
e e -
j| / o “'( E Compact Database

1 Synchronize Drawing

“Ze Muodel Integrity Check
o 0 ,'D B «) S} Lt e gt



7. Embedding the Spreadsheet in the Design File

Your hydraulic data will need to be reported in hydraulic data sheets in your plans. You can achieve
this by embedding the content of a spreadsheet in the design file. You have just learned how you can
create spreadsheets that include the content you need, in the layout that you like. Runoff
computations, inlet computations, and storm sewer computations can be extracted from the
FlexTables.

(a) On the analysis tab click on FlexTables.

(b) Double click on the desired table to open.

(c) Click the Export To File icon to export the file to .csv format.

(d) Set the Save as type to Comma Delimited File (.csv).

(e) Name the file Runoff Computations.csv. (This is an example of one of your choices.)
(f) Click Save.

(g) Close the Flex Tables dialog.

(h) On the Drawing Production ribbon, click Tables > Place Tables.

4% Place Table = X

i Mone -

w' 0010_Engr Reg Ctr

Active Angle: | 00°00'00" =

File Name: |Z|
[] Contains Title Row

[] Contains Header Row —

Fetain Azzociation

(iy Change the Text Style so the table is a reasonable size
e In Imperial, Arial .0083 Ctr Ctr may be an excellent choice
o In metric, Arial 2.5mm Ctr Ctr may be a desirable choice

() Click the From file icon.

(k) Selectthe Browse icon.
(I) Change the file type to Comma-separated (*.csv)

(m) Browse to and select the My Catch Basin Table.csv file that you created in the last section. 7.
Click Open. After a few seconds, the table will be attached to your cursor.

(n) Place Table dialog opens. Just select OK.
(o) Leftclick in View 1 to place the table into the design file.

(p) Using the Element Selection tool, select the table.

Note that the table changes its appearance to rows and columns like a spreadsheet.
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Because the Retain Association option is checked on, the table is graphically linked to the .csv file.

When tables are created from a file using this tool, they become very much like a spreadsheet.

“ID= Designation (DA) - Catchment Inlet {Cat
Label

1792 CcuLvol FWo-

1820 CM-1 PCO-

1823 CM-2 PCO-1

Also, note that the ribbon menu changes and gives you access to common spreadsheet tools that can
be used with the table.

B Do mad Undeay cErodEl e - Imtoripctan: Drnsge.dge [ - 8 DOH] - OpenSite Devane COMMECT Esition Tadsdg Fods.
- Home  Loyoud  Asdhsa  Comporsnti  UtBbeivas  Tosk Repsd DiwegProdectos  Dawisg  USes il Veew Mol | Lyost (O
= e i I i -
Tt B Fout Column ] Heghe  SRas0T .-“i’: & = | Hrghe [l vt Rewa EE 3[4 A W' L
WanderMow | Last Cobamn D=yl jom 1814 o= £ T B - ; Bl e = | —
Filaka Bus Lotk Bapact Rtz Bl L= - —— = . |
Table Cytigeri el et Revws | Cobamsri Llpige Lol fucw Alpremand Tl by

Left click anywhere in View 1 to de-select the table.

Note: TxDOT will continue to use Axiom as the preferred method to embed tables in your plan set. Any resource
files needed to set up your drainage table preferences will be posted to the external ORD site
https://www.txdot.gov/business/resources/design-tools-training/OpenRoads-designer.html
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Plans Production sheet cutting

1. Create Drainage Container File

(a) In ORD navigate to File > New > Select No Wizard > OK.

@ preciitador-ted-pw bemley cam TXDOT-TEST-PW-0 T\ Documantd 01 A\

f
f

Open

= I_:lu-:umud:C:uﬁun ‘Weicands l“-\\
SHvE E \
.ggl Ca nentsiih

;’F

Corve As HoWiFad  Advanced 21:48 Ah

= Wizard /
- 4

Update Server Copy nentsty’

:lh.l.'llm i wizand e dofauk choce 10:55#

shdG-geom.dgn \
. pw:"\,'-,Lr:dﬁtgl._ ok st —-“ut'TX_QQT TEST-PW. fl‘l";DouumL*nts-:’o:
i T T lifigd: 321D A

Folder: Select Change... > na\}ig_afe to the Project Folder > 4 - Design > Plan Set > 5. Drainage >
Select OK.

Save Settings

Document:

Name: Drainage container file name. Example: SH46_Container_Drainage

Description: Drainage proposed - SH46 - Container

Source Document: TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d.dgn

(Select Seed > Select TxDOT_DesignSeed2d.dgn > Select Open > Select Yes on the Ready Only
Dialog)

(b) Select OK to create the New file in ORD.

General
Folder | Ok kl
5. Drainage Change... cancer*y. |
Document Apply
Name: | SH46_Container2_Drainage |

Description: | drainage proposed - SH46 - Container |

File Name: || SH46_Container2_Drainage |

Application: Department:

OpenRoads Designer v | |<none> v

Source Document:

TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d.dgn

Seed... Import...
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(c) Attach the reference files with no nesting such as terrain files, geometry, corridor, drainage
design.

n References (7 of 7 unique, 7 displayed)

Tools  Properties
I L > eh (& T :
F- v‘@ —s{ £ g’{ L’@ <§f; L\I EI ﬁ Ej{?_' £h 'j'j (W) te Mode: Boundaries ~
Slot \'\j . File Name Model Description Logical
1 PW_WORKDIR:dms99194\Ex-terrain.dgn Default Master Model
2 PW_WORKDIR:dms89194\Roadway_Terrain_3D.dgn Default Master Model
3 PW_WORKDIR:dms89189\sh46-geom1.dgn Default Master Model
4 PW_WORKDIR:dms99187\SH46_COR.dgn Default Master Model
5 PW_WORKDIR:dms99194\SH_46 PLANIMETRICS.dgn Default Master Model
6 PW_WORKDIR:dms9914 1\DRG_PRJ_TEST_01.dgn Default Master Model
7 SH46_Prop_Drainage.dan Default-3D Ref

(d) Activate the Drainage and Utility Project
Within the file > select a node > hover and select Utility Properties >. Click Yes to activate the Drainage
and Utility Project.

Create Drainage and Utilities project

This action will embed files for Drainage and Utilities projects in the
design file. Proceed?

Yes kl Nao

o

This will enable you to view and label the drainage and utilities properties of the drainage structures
and conduits.

2. Set up the Profile View

We will now Create a projected Profile run for drainage profiles and P&Ps
a) Select layout tab.
b) Under profile runs, select hydraulic runs to outfall.

£l Dmnsgeanduities  c W SRR e > £ 5 s CADISIGH_ PROVECTS teet\DRAIN_peo_test
m Hame Anakytis Components Uilities View Took Report Drawing Prodiuction Drawing Lhilities Collaborate View Hedp
’h.‘ k o » ? — i, Flsce Lateral 3 Place Pand i % ‘,;:‘j
EEH L o
gl = === HT’ = Place Gutter = Place Low Imipact Develo.. * |
Elemignt — Place Place Indedt  Place Extract Filter Hydraulic Fhyde Liility Fun Pugjéct
a

nilic
Selection | ™ MNode Nodes Mode Condut (5 Flace Latchment From Graphic Maneger  Run From Hode | Bung to Outfalll From Links  Ran
Fe) [ e =

c) Follow the context menu prompts to create your profile run.
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d) Once created, use the “Project Run” tool to project the profile run to the selected baseline.

Foy FE ™

Hydraulic Hydraulic Utility Run |Project Civil Civil
Run From Node Runs to Outfall From Links| Run | Accudraw Message Center

Profile Runs Toggles

Project Run

(e) Follow the plan production workflow for profile and P&P sheet creation with the Utility Profile
Run shown.

A profile view of the utility profile needs to be set up in the container file to be able to create Profile sheet(s)
of the drainage system.

(f) Inthe plan view, using the Element Selection tool select the utility profile run in the Default
view.

(8) Hover, and wait for the head-up menu to appear. From there, select the Open Profile view, open
another view, and click within for the profile run to display. Fit view.
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(h) Arrange View 1, Default and the Profile View (BL OR CENTERLINE PROFILE WITH PROJECTED
DRAINAGE PROFILE)

(i) Save Settings.

We are now ready to create the different boundary types to cut our sheets.

3. To create Plan sheets for Drainage area maps or layouts

1. Create Plan Named Boundaries for Plan Sheets

a) Navigate to the ribbon > Named Boundaries > Select Named Boundary

:' Dravwineg Producon Dhrigrning Ltilaties Colkaborate Wit Help :

,-' . i P i
& AL A YA A 4 7 [
Ye | Place Ec:;. -:na:-iﬁ Tant Civil Elerrient Lrarwing ﬂ'\'a;.s Marmed
_abe Text Text Attnbutes »~ *  Labeler AfRCNoN~*  Model Annolation *  section Navigator Boundary -
Wes Text v Labels T AnnoLalions E Review Marmid Boundaries I
Y4 /
Named
Boundary =
“r# Mace Named foundary

BE Adjust Profile Named Boundary

b) Inthe Place Named Boundary dialog box, select Civil Plan mode.

c) Navigate to Drawing Seed > select “Plan 1” and set the Detail Scale: 1” = 100. Once this seed
is selected, other fields in the Place Named Boundary dialog box will be auto populated with
default values configured in the seed file.

d) Follow the prompt in the bottom left corner of the screen.

e) Place Named Boundary Civil Plan > Identify Path Element > In the 2D view,

f) select your project’s Geometry baseline.

g) Populate the Place Named Boundary Civil Plan dialog box as needed to show all drainage on

plan sheets.
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h) Move the cursor anywhere in the Plan view and follow the prompt on the bottom left corner of

the screen > Left-Click through the prompts to complete.

;‘5 Place Named Boundary Civil Plan

O,/ 1]

i) The sheet boundaries are placed.

5 Wow | Dobur
- = b B8 O™

Drawing Seed:
Detail Scale:
Name:
Description:
Group:

Name:
Description:
l:Star‘t Location:
EStop Location:
Length:

Left Offset:

Right Offset:
Overlap:
Boundary Chords:

Plan 1
1"=100"
DRG_PLN-1

(New)
SH46-DRG

99+00
121+00.00
1200.000000
-510.000000
510.000000
0.000000

10

Create Drawing
Show Dialog

X

-

-

The Create Drawing dialog box will open after the sheet boundaries are placed.

2. Create Plan Sheets

The new automated sheet creation process produces a pair of design file models for each “cut” sheet

in the Drawing Model and Sheet Model.



Populate the Create Drawing dialog box with the following:

(a) Atthe top select Mode -Plan

There is a togle box to select whether you want to create a sheet per DGN. If your project
is large and you have many sheets it is recommended to turn this toggle on and select
the location and name of your DGN sheet files.

Maode: | Plan bl

(b) Drawing Model Name:

(i) Change the Model Name field to SH46-DRG-1.

(ii) Verify the Drawing Model Annotation Scale is 1"=100’.
(c) Sheet Model:

(iy Change the Model Name field to SH46-DRG-1.

(ii) Verify the Sheet Model Annotation Scale is Full Size 1:1 and the Detail Scale is

1"=100'.

(iii) Leave the auto-populated values in the rest of the fields.Enable Add to Sheet Index ->

select a folder from sheet index -> 05_Drainage (if you want to add to the Sheet

Index)

Q Create Drawing

Mode: | Plan 7
l:‘ One Sheet Per Dgn:

View Name: | SH46-DRG - DRG_PLN-1
Drawing Seed: Plan 1 -
View Type:  Civil Plan
Discipline:  Civil
Purpose:  Plan View
Drawing Model
Model Name: | SH46-DRG-1
Seed Model: | Plan 1.dgnlib, Plan 1

l:‘ Filename: | (Active File)
A 1"=100" -
e
Annotation Group: |Ptan Annotation ~
Sheet Model

M - | SH46-DRG-1
Seed Model: | Plan 1.dgnlib, Plan 1 [Sheet]
l:‘ Filename: | (Active File)
Sheets: |(New) -
A Full Size 1:1 -
Drawing Boundary: Plan 1 -
Detail Scale: 1"=100" (By Named Boundary) -

[ ] AddTosheetindex L7

Make Sheet Coincident

Open Model

OK Cancel
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(d) > Select OK

3. View the plan set
Open a plan drawing model and a plan sheet model.

-

S N T

4. Creating the Profile Sheets

1. Creating the Profile Named Boundaries for Profile Sheets
If the elevation difference in your profile is too large you will not be able to create plan and

profile sheets. We will now show you how to create profile sheets.

"4

Navigate to ribbon > Named Boundaries > select Named Named
Boundary. i

In the Place Named Boundary dialog box > select the Civil Profile mode.
Navigate to Drawing Seed > select Profile 1.
Verify the Detail Scale is set to 1"=100.

Once this seed is selected, other fields in the Place Named Boundary dialog box
will auto-populate with default values configured in the seed file.

Follow the prompt in the bottom left corner of the screen.

Place Named Boundary Civil Profile > Identify Profile View > Left click in the profile
view.
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(h) Populate the Place Named Boundary Civil Plan dialog box as shown below.

a”ﬂ |
~AOES ./ 0
Drawing Seed: Profile 1 -
Detail Scale: |1"=100' v
Name: | DRG_PRF-1
Description:
Method: From Plan Group hd
Plan Group: |SH46-DRG -
Group: (New) -
Name: | PCO-1 to OUTFALL-1
Description: | From Plan Group: SH46-DRG
Vertical Exaggeration: | 10.000000
Available Profile Height: | 100.000000 i
Top Clearance: | 0.000000
Bottom Clearance: | 0.000000
Elevation Datum Spacing: | 5.000000
Station Datum Spacing: | 100.000000
Profile Shifts: |Datum Stations >
Use Terrains
Use Active Vertical
l:‘ Whole Conduits Only
Create Drawing
Show Dialog

(i) Move the cursor anywhere in the profile view and follow the prompt on the bottom
left corner of the screen > Left Click through the prompts to place the profile
boundaries.

View 3, AttachedLongSection - PCO-110 DUTFALL = E
-4 O RLOT EENES &lleH lala A

The Create Drawing dialog box will open after the profile boundaries are placed.
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2. Creating the Profile sheets.
(a) Populate the Create Drawing dialog with the following.
(b) Drawing Model:
(c) Change the Name field to DRG_PRF-1.
(d) Verify the Drawing Model Annotation Scale is 1"=100'.
(e) Sheet Model:
(f) Change the Model Name field to DRG_PRF-1.

(g8) Verify the Sheet Model Annotation Scale is Full Size 1:1 and the Detail Scale is
1"=100'.

(h) Leave the auto-populated values in the rest of the fields.

(i) Enable Add to Sheet Index -> select a folder from sheet index -> 05_Drainage (if
you want to add to the Sheet Index).

() > Select OK.

Q Create Drawing

Maode: | Profile

D One Sheet Per Dgn:

View Name:
Drawing Seed:
View Type:
Discipline:

Purpose:

PCO-1to OUTFALL - DRG_PRF-1
Profile 1

Civil Profile

Civil

Profile View

Drawing Model

Model Name: | DRG_PROF-1
Seed Model: | Profile 1.dgnlib, Profile 1
|:| Filename: | (Active File)
A |17=100"
jrrereereen §
Annotation Group: |Profile Grid
Sheet Model
. | DRG_PROF-1|

Seed Model:

|:| Filename:

Sheets:
2
Drawing Boundary:

Detail Scale :

Profile 1.danlib, Profile 1 [Sheet]
(Active File)

(New)

Full Size 1:1

Profile 1

1"=100" (By Named Boundary)

[ ] Add To Sheet Index (&

Make Sheet Coincident

Open Model

i}

Cancel
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(k) Review the plan set
Open a profile drawing model and a profile sheet model.

5. Create a Plan Profile sheet
Follow the steps for creating the plan named Boundary but use the Plan Profile seed.

ﬁ Place Mamed Boundary Civil Plan — >

O E=® /]

| Drawing Seed: PlanProfile (10 Row)-PLAN |
Detail Scale; 1°=100' hd
Name: Plan 3
Description:
Group: (New) -
Name; S
Description:
Eﬂtan Location: |-
|:Stop Location: |
Length: = 1200.000000 =
Left Offset: | -150.000000 =
Right Offset: = 150.000000 —
Owverlap:  0.000000 S

Boundary Chords: 10
|:| Create Drawing
Show Dialog
Do the same for the profile boundary but change the Method to From Plan Group.

Follow the workflow for creating the sheets.
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6. Create Cross Culvert Layout sheets,
A culvert Layout sheet is a P&P sheet cut at the location of your proposed cross culvert.

To set up your file, create an alignment at the CL of your culvert and extend just pass your Right of
Way. Give your CL a sensible name, you can classify your culverts by number as they appear up station
of your CL alignment.

(I) Select the alignment and open the profile Model:

f aFa 4 Select Placement Method - EEE [ P ,!5;

]
—
o
11 ¥
H Parameters Placement Method | STIIEIE | ~

(n) Select Full Profile as the placement method.

Select Placement Method

: Parameters Placement Methad m

| _

| L

I F i
i

| L

| W
| e

(o) Your profile view should adjust to show the proposed 3D elements.

(p) Follow the workflow for creating Plan and profile sheets.
NOTE: Make sure to select the appropriate scale for your drawing.
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7. Cross section of the drainage crossings on roadways - Lateral sheets.
Use an event point list. This will allow you to create cross sections at each crossing when cutting cross
sections.

airy T Sie o Z - of Evert Point List
P | oot A ey . R F ] + Baseline L - '-Eb il
" L/ ik & p Y .‘./’ I._I h
Civil B risform  Simplity Complex Teble | Event '. t
/ e Geometry Redefine Editor | Podnt List ——
>z Commion Tools

J ADD BY STATION
AND OFFSET

From the Geometry ribbon, select Common Tools group >. Select Event Point List and follow the
prompts: Locate Alignment > Select your baseline geometry. The Event Point List box opens > Create a
new list > Click the Add List icon, in the New Event Point List > Enter the Name: Drainage > Select OK.

Select the Add by Station and Offset icon, follow the prompts, and add the station and offset along the
alignment where there is a drainage crossing.

I B e ——

0 (] 0 Dbkt 20 2ot 21110 RN
ST 2L 159
1342030 TN I A

0 R FEMCT3 5N Ziein T 17
L kb0 D SRR A
01 TIMMATEIN  FEAY

1. Create Cross Section Named Boundaries v
Navigate to ribbon > Named Boundaries group > Select Named Boundary —  mg=,

In the Place Named Boundary dialog box, select the Civil Cross Section mode.

(a) Navigate to Drawing Seed > Select “XS Sheet.” After this seed is selected, other
fields in the Place

(b) Named Boundary dialog box will be auto populated with default values configured
in the seed file.

(c) Follow the prompt in the bottom left corner of the screen.

(d) Place Named Boundary Civil Cross Section > Identify Path Element - In the 2D
view, select the baseline.
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(e) Populate the Place Named Boundary Civil Cross Section dialog box as shown
below.

| ;‘5 Place Mamed Boundary Civil Cross Section

Drawing Seed: XS Sheet
Detail Scale: |1"=20'
Group: |(New)
Name: | SH46-DRG-XSC-1
Description:
Start Location: | 100+00.00 |«
Stop Location: | 100+00.00 >
Left Offset: | -140.000000 —_
Right Offset: | 140.000000 —_
Interval: | 100.000000 —_
Vertical Exaggeration: | 2.000000
Top Clearance: | 10.000000
Bottom Clearance: | 10.000000

Elevation Datum Spacing: | 10.000000

Event Point List: |Drainage hd

wmclude Event Points Only

D Include Control Points

Backward Facing
Create Drawing
@?Show Dialog

(f) Move the cursor anywhere in the Plan view and follow the prompt on the bottom
left corner of the screen > Left-click through the prompts to complete.

. Porm 3 et B

AR P i b o

The Create Drawing dialog box will open after the sheet boundaries are placed.
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2. Create Cross Section Sheets
The fields are auto populated based on the Drawing Seed file selected in the earlier section XS Sheet.

(a) Drawing Model
(b) Change the Model Name field to DRG_XSC-1.

(c) Verify that the Drawing Model Annotation Scale is set to 1” = 20’. Note: This is the
prefered scale, but it may vary according to the size of your section

(d) Sheet Model

(e) Verify the Sheet Model Annotation Scale is Full Size 1:1 and the Detail Scale is 1” =
20'.

(f) Leave the auto populated values in the rest of the fields.

(8) Enable Add to Sheet Index > Select a folder from sheet index > 05_Drainage (if you
want to add to the Sheet Index)

(h) > Select OK.
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<§ Create Drawing

Mode: | Cross Section =

D One Sheet Per Dgn:

View Name: | SH46-DRG-X5C-1
Drawing Seed: (XS Sheet -
View Type:  Civil Cross Section
Discipline:  Civil

Purpose:  Section View

Drawing Model
Model Name: | SH46-DRG-XSC-1

Seed Model: | XS Sheet.dgnlib, XS Sheet

D Filename: | (Active File)
A 1m=20 -
==
Annotation Group: XS Grid w/ Annotation 2
Sheet Model

Create Sheet Model
SH46-DRG-XSC-1
Seed Model: | XS Sheet.dgnlib, XS Sheet [Sheet]

D Filename: | (Active File)
Sheets: (New) -
A Full Size 11 -
Drawing Boundary: (XS Sheet -
Detail Scale: [1"=20" e

[ ] Add To Sheet Index (&
Make Sheet Coincident

Open Model

3. Review the cross section set
Open a cross section drawing model and a cross section sheet model.

[ STy—r——rr— oy =

SR E o - 80— TT
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Plans Production Annotating the Drainage Plan set
With this current version of TxDOT ORD DU workspace, the annotation is not yet automated, but we
have created a tool in the Drainage and Utilities ribbon to help with it. Improvements will be coming
soon.

Workflow: Drainage and Utilities; Ribbon Tab: Drawing Production DU; Ribbon Group: DU Plan
Production

E"J |Drainage and Utilities «J v o HE
Home Layout k‘Analysis Comp

Report Drawing Producti:“ Drawing
(== rxy T ¢! k‘ Al
q * &, S O A B3 A B ~
|'|.:| v x r'aﬂ \b 4 A ) p\: AL
- Element ... Clip - Creat Place Place Place Edit Chance Text
L= Selection .2 ¥ | Volume X Saved Vie MNote Label Text Text  Aftributes -~
Primary Selection Clip S Notes Text
| v d 1"=100 A
L & ACS Plane Lock
Named Place
Boundary A Annotation Scale Lock DU Note
Named Boundaries = Drawing Scales DU Plan Production

Annotation should be in the drawing model of your plan production file. Open your plan view to the
drawing model. Open a Plan Drawing Model.

MName

{0 Default

[T Default-3D Views % Default-3D

EIMulti-Model Views

[C1SH46-DRG - 106+00.00 [Sheet] Views [ SH46-DRG -

C15H46-DRG - 106+00.00 Views [ st

[T SH46-DRG - 110+00.00 Views [ 5H46

[CISH46-DRG - 114+00.00 [Sheet] Views [2) SHaL,

(T1SH46-DRG - 114-+00.00 Views [ SH46-DRG - 1140000
SH46GEQ_Plan - 1 [Sheet] Views [ ) SH46GEO_Plan - 1 [Sheet]

[E5 SH46GEQ _Plan - 1

I SH46GEQ_Plan - 1 Views
1 SH46GEQ_Prof - 1 Views @ SH46GED_Praf - 1

l,-PmpeE
&5 ~ [T Multi-Model Views v|5r-.:—_|5|ﬁ]7[s u

Use the Element Selection tool to highlight the drainage item you want to annotate.
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Click on the structure: Inlet, in the properties box all the information needed to label this structure is
there. Also open the Utility Properties if more information is needed (Station and Offset). From here
you will copy and paste into the Text Editor the information needed for the drainage structure/Conduit.

Properties

4 Elements (1)

4 < Node: PCO-3

Utility

/" Line
General ~
Element Description Node: PCO-3
Cell Name PCO_3 None_Plan
Cell Type Graphic
% Primg
Scate #0000
ScaleY 1.00000
Feature ~
B — .
Feature Definition PCO_3 None
eature Name PCO-3
Descriplia
~

0.0
1257.0193ft
1252 2298ft

Ground Elevation
nvert Elevation

Elevation Reference PTer SHA46 (Active)

Baseline Reference SH46-GEO
Utility ID 34
Utility Properties Open Utility Properties

Use Road Cross Slope  False
Road Cross Slope Offset 3.2808ft

Extended
Model Default
Modifieg 11/9/28 AM
Dis & rom Viet dy)
Geometry Points
", Explorer | 1 properties

Select the Place DU Note command.

A

Place

DU Mot
DU Plan Prod

vix 4 Properties - Storm Water Node - PCO-...

Utilities Drainage

T - _DAddLUSeIchon

|<Show All> V| -
|F’roperty Search [y = I
> <General> A

> <Geometry>
> Active Topology
> Design
> Flows
> Inflow (Wet)
~ Inlet
Inlet Type

~ Inlet Opening
Curb Opening Length (ft)
e
Elevation (Ground) (ft)
Set Rim to Groun

Catalog Inlet
Inlet PCO_3ft_None
> Inlet Location

1257012

Length (ft)
Width (ft)
Gutter Type
Gutter Shape
Road Cross Slope (%)
Depressed Gutter?
Gutter Cross Slope (%)
Gutter Width (ft)
~  Physical (Structure Losses)
Headloss Method
HEC-22 Benching Method
o ing Links
. 8
Baseline Feature
Baseline Station (ft)

Elevation Reference
> Results
b ults (Carryover

~ Con J

Eleyation (Risp
TLE

1.252.23
ucture

3.00
User Defined
Conventional
200
True
16.70
1.50

HEC-22 Energy (Second Edition)
Flat

SH46-GEO
106+00
2533
er_SH46 (Active)
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This will start the command to place a label/note in your drawing model. The “Place Note” toolbox
should appear along with the Text Editor box.

4o Place Note

@@. w' 1_Mormal_Engr Reg Lt Top..

TR T
Dimension Style] [T Genpinit  ~ w7 2
Tewt ymﬂmrf Honzonial bl
Locatsone  Automatec -
Start At Terminaior -

Harigontal Attachment

Auto
_J g

The command will pick the correct element template (attributes), text style, and dimension style.

& |Text_Normal * | Draft_Sheet_Text v
D [} 4 % D 4 E [} v g [} v "r_tJ [} 4

Attributes

Ready to fill in the drainage information for the Place Note command.

In the properties box, select what you want to copy and paste, highlight, right-click, copy, move to Text
Editor, right click, paste. Continue until all text needed has been added to the Text Editor window. Next
click in the plan view on the structure once more, click again to where you want the text to be placed.
Repeat as needed for all drainage items.

S 1_MNommal_EngrReg Lt Top... ~ | ...

X..

PCO_4ft Both

Rim Elev.: 1,257.02 ft
inv, Elev,: 1,252.23
Sta.: 106+00

Offset: 25.33 RT
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Do the same with the conduits, using Element Selection tool, select the conduit, click on the “Place DU
Note” command, copy, and paste from the properties items as needed, select the conduit once more,
place the text.

Sta.: 1.194-00 18" -

Offset: 25.33 RT Lem}th
Start Inv.: 12 5‘?
Stop Inv.: 1252,
~lape: 1.7 %

To label/annotate the catchment area (drainage area) you will change the “Place DU Note” tool from
‘Place Note’ to ‘Place Callout.” As before, using the Element Selection tool, click on the drainage area
for the properties, copy and paste, and place the callout.
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