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Drainage and Utility Modeling
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Course Overview

The engineer will need a fundamental understanding of drainage design and the Rational Method
that is used throughout OpenRoads Designer Drainage and Utilities.

This platform includes storm drainage design and analysis as well as utilities engineering with
capabilities to include conflict detection and non - drainage attribution. OpenRoads

.Designer Drainage and Utilities  has two drainage calculation options: Analysis  will not
change the physical characteristics of the storm drainage; Design may change the physical
characteristics.
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When possible, drainage components have been set - up to follow CTDOT standards and methods.
The engineer is responsible to verify drainage items properties.
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for Point Precipitation Frequency (PF) Estimates
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Drainage and Utilities  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. The data is in the graphics within the design file (*.dgn file). The
L ) T L.t e, o e different < T

engineering object types or scopes are in their own file. The project is assimilated through the
dynamic use of reference files.

Use Drainage and Utilities to:
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The designer will be working in the 2D model, Drainage and Utilities will create the 3D model the
same way as in ORD.
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This guide will not document each tool that is available in the OpenRoads Designer Drainage and Utilities
interface. See the Bentley Online Help for commands not detailed in this document.

B

[ - -
E'J ‘ Drainage and Utilities

: OpenRoads Modeling Iysis

OpenRoads Drawing Production

= Survey \D_Edge_Unpaved
] Geotechnical r Qo
Reality Modeling
Bo Drawing 0%
Xpic -
i 'CTDOT
v ‘Drainage and Utilities _ v
OpenRoads Model Workflow
& sheet Index Set Active Workflow
OpenRoads Standards v
Drainage and Utilities Model ~

Components

&4 Drainage and Utilities - &~ = d k! % X s
Home Layout Analysis Compaonents Utilities View Tools Report
& c«B * | SU_Storm_Nodes (SUDA Stor * Q i &
B - ®
= |l n + || Expl Attach
== = 4 Q{} &0 xplorer Tools = %:,_' =
Attributes Primary
Drawing Production Drawing Utilities iTwin View Help
@ S P
h 021 & 2 9 [+
L]
Element Fence Civil Terrain Import Import Export
Selection Tools~ W ~ Analysis * Import~* Geometry > Utilities = Utilities ~
Selection Model Analysis Model Import/Export

Attributes

Primary b opens the explorer, properties, attach tools for

manager, level displays (common MicroStation tools).
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b with most workflows, it shows all attributes that are active.

references and raster files, level

Selection b houses the Element Selection tool, Select All, Select None and Fence tools.

Civil Analysis b gives the user the option to analyze various 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 anyone point within the active
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terrain. The Trace Slope tool should be used in its separate file and referenced into
the drainage file as needed.

2, & X »

Ciwvil Terrain Import |
Analysis ¥ Import* Geometry »  Util

Analyze Point
* ¥ Analyze Between Points
Calculate Area
Analyze Volume

> Inverse Points

Analyze Trace Slope

Analyze Pond et d

Select Start Point for Trace Path
<ALT> totoggle trace direction
<SHIFT> to toggle trace method
Elevation 1=39.239

i Elevation 2=37.093
Quaniisg - i ‘ Elevation Difference=2.146

Element Component Quantities

Create Cut Fill Volumes

f" Trace Slope - X

Trace Method iMammum Slope Trace | v

Minimum Depth ED.TUD

Trace Slope Direction iDown

Feature

Feature Definition iTrace Slope

Name iTrace Slope

Model Import/Export - various import and export options.

Terrain Import b creates a terrain model from File, Ascii File, Elements, and Point Cloud etc.,
see Bentley Online help  for more Terrain options.  Import Geometry  from various file types.

Import Utilities b import drainage data from various other software, i.e. InRoads and Export
Utilities to various other software, see Bentley Online help.

Export Utilities b export drainage data 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.
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Home Layout Analysis Components Utilities View Tools Report Drawing Production Drawing

* & - - ? [ %, Place Lateral @ Place Pond oy
— 0\0 - Place Gutter g Place Low Impact Develo... *
Element ... Place Place Insert Place 3 Extract Filter
Selection .. ¥ | Node Nodes Node Conduit Place Catchment From Graphic Manager | R
Selection Layout
Drawing Utilities iTwin View Help

A A AR

Filter Hydraulic Hydraulic  Utility Run Project Civil Civil
¢ Manager | Run From Node Runs to Outfall From Links Run Accudraw Message Center
Profile Runs Toggles
bl 1 ¢ 7 ‘ ‘ P -

The Layout tab allow the user to place utility structures and connect the structures with
conduits. The utilities can be below the surface, on the surface or above the surface.

Layout - this is the main tool to place utilities, such as drainage structures and pipes, this will
be explained.

Profile Runs - 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.

Toggles - will open/activate Civil Accudraw and the Civil Message Center.

<ayou1 Analysis  components Utilities View Tools Report Drawing Producti

< t Alternatives I & validate T Engineering Standards
i Options u fii, Calculation Summary
Scenarios Compute
< - - - L Notifications
C—/ Calculation >
S
duction Drawing Utilities iTwin View Help
7ds || [©) Compute Center ” @ EL Queries
& Default Design Constraints

Show Flex
Gutter Flow || Tables

Analysis Tools Analysis Views
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The Analysis tab set calculation parameters, standards, constraints, and scenarios for
drainage items

Calculation - this is the center for drainage calculations.

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

Analysis Views - houses the flex tables b CTDOT specific flex tables for hydraulic analysis
have been established, queries can be used to report on specific item
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Storm Catalog prototypes = Template Edit Apply
Data ~ M M Template Drop Linear Template
Common Catalog Trenches
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The Components tab are used to establish project specific storm data, drainage properties
and settings

Common - create b import Storm Data, select Global Storm Events.

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

Trenches - access to template tools b edit template drop b apply linear template for
trenches used in the design.

n o N N [3

out Analysis Components Utilities View Tools Report Dray

v E Element Symbology @ {-Igl =5, Queries
-

EE Open Profile Model ¢ Network Navigator
i ) Flex Selection
= Open Cross Section View Tables Sets

Drawing Views Results Views Selection and Query

rawing Production Drawing View

P o—_
\@J_ZJ @3 ‘ﬁf 87 Customize Properties

Properties  Utility  Prototypes lT)'CustomizeTooltip
Properties

Element Views Customize
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The Utilities View tools open views of various drainage properties.

Drawing Views - element symbology allows control 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.

Results Views - houses the Flex Tables b CTDOT specific Flex Tables for hydraulic analysis
have been established and the user can view input data and results for all elements of a
specific type in a tabular format.

Selection and Query - create, edit, and navigate selection sets; display all queries in the
current hydraulic model; open the network navigator.
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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
network. Prototypes have been set -upto CTDOT Standards, the engineer needs to verify
the items in the project.

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

ayout Analysis Components Utilities View Tools Report Drawing

[l o,

[l &y ¥) &

= \ < Update Descriptions v ‘EB el

5l }/0 Branch Labeling |
Utilities User Data Model _ . Project i-model

% ¥ | Conflicts Extensions Builder "® Set Feature Definition | Defaults Configuration &

General Tools

wing Production Drawing View

& Project « i] Catchment Delineation 5... ﬁ

=4 Synchronize Drawing _g‘:‘ Gutter Section Settings
: StormCAD CivilStorm SewerCAD SewerGEMS
& Annotation Unlimited

Project Tools License Activation
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The Tools tab is divided into general tools and project tools.

Tools - utilities conflicts allows  detection of physical clashes and clearances between
elements; user data extensions allows 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 description s of conduits in the model; branch labeling sets the labels of
conduits; set feature definition allows setting/locking a feature definition.

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

License Activation - StormCAD Unlimited.
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sis Calculation S

Custom | Flex Network Reports  Corridor Report = i
" | Report = Tables Elements Table v Reports * | options &" Hydraulic Mo
Report Tables Civil
il Scenario Summary Eﬁ Conduit Inventory ® HEC-22 ~
" i Calculation Summary ®a DOT Report ® AASHTO ~

ot o
ns E" Hydraulic Model Inventory ® Combined Pipe/Node Report

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

Report - Custom Report allows the user to assemble a wide variety of model input, results,
graphs, etc. in a customized report.

Tables - access to all Flex Tables and Network Elements Table for the utility project.
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.

’ o -+

Components Utilities View Tools Report Drawing Production Dr.

vy O O |EHA=|AA8 A7

Create  Update Saved  Apply Place | Place Place | Place Edit Change Tel
Saved View View Settings Saved View | Table = Note Label Text Text Attribut

Saved Views T | Tables Notes Text
ABC P
_T:; v A nABC / =40
A ad L - 5 ACS Plane Lock
Change Text Element Model Named
Attributes A * Annotation~ Annotation~ Boundary ~ é‘ Annotation Scale Lock
xt ] Annotations T Named Boundaries = Drawing Scales

= s | [ ‘ ‘ ’ ¥ - = “ ) t = -

The Drawing Production  tab is divided into tables, notes, text, annotation and named
boundaries, explanations are found in detail under Volume 13.

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

annotate an individual element or an entire model; enables sheet production through the
Named Boundary tool.
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These files will be updated as needed by AEC Applications to incorporate changes in the CTDOT
standards. Should the designer find an item changed or was added (example: new wing wall)
please bring this to the attention of AEC Applications.
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Exercise 1 - Getting Started

The designer should compile the information and material necessary to complete a
drainage design. The m ost commonly needed items for a drainage design (existing or
proposed) are storm data and terrain data for the project.

o s Lo oA T T o s T 0 NOAAAflas 14' T

data , which can be accessed through the NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY
ESTIMATES webpage in conjunction with the ~ CTDOT Drainage Manual

Follow the direction onthe = NOAA Atlas 14 webpage and directions given by CTDOT Hydraulics
& Drainage unit  on how to develop the Point Precipitation Frequency (PF) Estimates, which can

be downloaded in CSV - format and opened with Excel. The data in the PF tabular format will be
used for Storm Data to create a User Defined IDF Table

(— Al S hitps//hdscowsnoda.govihdse/plds/plds_map_conthtmi?blkmed=pa

& PF Map: Contiguous US X I'

NOAA's National Weather Service

NDAR
M Hydrometeorological Design Studies
Precipitation Frequency Data Server {PFD 5]

Hesme Sate Map o Ovpanization

NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: CT
Data description
Data type: iPmcmniahm intensity Vl Units: [English ~| Time series type: [Partial duration /|
1) Manisally:
) By location (decmal degioes, uie " for § and Wy Latitude: | Leagitude: | Subenit_ |
b By station (list of T stations): [HARTFORD BRAINARD FLD (06-3451) ™) \
€ By address| <o a]
i 2) Use map {1t ESFI Itaractive map is ol 10BN, Wy O0NG 1ha host: DRSS Ncis.com! 10 the Teawall, of CONERCE US 31 AASC qUESHONSEN0as gov):
T _ e
Map  ~ ¢ a) Select locabion
o Taraain b x Move crosshair of double cick
" b Click on station kon
[ saiens on map

* Source: ESRI Maps:
* Source: USGS

~dl

Location information:

Hm Hariford, Conneclicud, USA®
tation name: HARTFORD

BRAIHARD FLD

Sife 10: 06:3451

Latitude: 417332

Loagitade: -72 65007

Elvation: 20 1

POINT PRECIFITATION FREQUENCY (FF) ESTIMATES

- N i
S S S
PR 1


https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=in
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=in

... b

Scroll down the webpage, making sure CSV format is set to: Precipitation Frequency
Estimates and click  Submit

~ [ a .
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FOINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
HOAR Atlas 14, Violume 2, Version 3

PF tabular & Frint page
I [ el ag IRCUrTenca nterval (years) |
1 | 2 | 5 19 % 50 100 200 500 1000 |
£ 0.326 0389 0473 0.539 0625 0.759 0LEXD 0927 1.00
(002920, 3566) (0. 3470, 437) (04230531 (0.480-0,607) (055300 658) [l 1 mil], 721-0.521) (0.797-1,003) [0.854-1.11)
= 0.507 0,608 0.736 0832 0.956 1 24 1.36 146
| 18- {0U853-0.565) (0. 5420, 883) ‘ {0UBST-0UE25) (0.741-0.931) 10.846-1.07) I 1592‘34 1 YEARS ISI] {1.17-1.51) (1.24-1.62) |
— 0,621 0.743 0.903 | 1.02 | 1.18 | || 147 " | 1.70 | 1.42
{0U555-0.6098) (0.663-0.835) (QLE0T-1.01) (0.911-1.15) (1.05-1.32) {1 14-1 -lr5:| {1.24-1.58) (1 '.‘H-'I ?1:| {1.46-1.89) (1.55 2‘!?.2]
0 0.872 0994 1.4 1.42 1.67 1.85 205 2325 252
0.735-0.923) (0.888-1.12) (1.91-1.38) {1.26-1.55) (1.48-1.56) {1.63-2.07) (1.78-2.28) (1.85-2.50) (2A7-2.80) (. 1?»-3- I'IEJ
E0-min 00 1.22 1.55 1.81 216 2.44 274 305 349
13) {1.88-1.37) (1.3%-1.74) (1.61-2.02) (1.592-2.41) (2.15-2.72) (2.40-3.05] (2653 39) (3 00-3.87) @ 2‘?-4 2’5]
Thr 1. 1.39 1.76 2.06 249 ’ 285 3.2 363 4.23 |
{1,041 {1.22-1,56) (1.55-1.99) {1.81.2.32) (218279 {2.47-3.18) (2.79-3.55) [3.11-4.04) {3.58-4,70) [, sss 2s;|
1.88 219 265 I 3.03 T4 .89 4.54 |
T2 11) {1.95-2 45} (2. 34-2 95) {2 66-3.38) £3.00-3 8} (3. 38-4.30) {3 E7-5.02) (4. 3-0-5&2]
MIN. - HR. - DAY 2.2 2.66 3.20 3.65 4.13 465 542 6.06
& 052 55) | [ }BI-Z.NF | [2.85.3.55) | {323.-4.04# |:3-.5\2I-¥.55-] (#.04-5.13) | i B‘-BI-'S.ET} | (5. 15 EB?J
| — 1.89 | 227 282 | .28 | 3.95 | 4.52 514 5.82 | 583 | |
{1.71-2.10) {2.05-2.52) [2.54-313) {2 95-3.63) (3.52-4 36) {4.00-4.97) (4.51-564) [5.06-5.36) |5 85-7 .45} (6. SD-BJ?J
235 270 336 3.90 4,69 5.36 609 6.89 B.O7
[2.09-2 43) 3.51-2.93) (= 11-363) (361421} (4.32-505) {4.91-5.76) (5. 54-5 54 (5.21-7.28) (7. 18-8.64) v W 2.70)
261 313 388 4.5 542 6.20 .05 Tar 9.33 105
(2.42-2 Bd) {2.90-3.40) (A85-421) {4 164 88) (4.57-5 BB) {5 655 85 (6. 38-7 60 (7. 16-8.58) (B2T10.1) 15113
2.78 132 411 4.6 51 6.52 .y 834 a.r4 10.49
o2 58-3.01) {3.08-3.81) -,,.li.'h-—""-h- _ (4.35.515) (5.24-81T) ' (6. 71-7.87) (7515 ——tdfy &} n (9.80-11.8)
=l — — —
[ . V2124) L i1431s, o || A9EY- 1w
0.7 €5 14.0 15 16.5 176 16+ 19.4 2.6 e
F-day [10.2-11.2) " (11.9-13.1) [13.3-14.7) (14.4-15.5) " (15.817.3) (16.7-18.4) (17.6-19.4) || [18.4-20.4) (19.4-21.6) [20.2-22.5) |
' Precigdation bequancy (PF) s8Smales in this 1abks 4re based on Tequenty Anadysis of parial durkbion senes (PDS)
|Husmbees in pansnihesia ase PF estenales ol lwer and uppssr boursds of tha S0% confidencs inberval The probabdity thad precipilation ireguency eslimabes (for a given duralion and Feerage
necurrence inlerval) will be greates than Ehe wpper bound (oo less than the lower bound) is 5% Estimates al upper bounds are nof checked against probable maximuwm precipilation (PMP)
estimates and may be I'#mﬁmmrr:rﬂfwidl’ﬂf—‘nlﬂs

in CSV format. [Procipitabon frequency estmates || Submit |

click Open or Save

Do you want to open or save PF_Intensity_English_PDS.csv from hdsc.nws.noaa.gov?

V

Save T

Cancel b
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The Excel file will be used to create an IDF- Table for the projects storm data. The options
available to create an IDF - table will be covered later in this manual.

RSN

PF_Intensity_English_PD5_1234 12

Page Layout Formulas  Data Review  View ProjectWise Q Tell me wh want to do..

e p—
N % Cut =¥ Wrap Text General - 5 ' 1 ’_-‘
b B Copy - S pri E -
a'ste ¥ Format Painter BIU-H- O A === 8% Evegescenter - §-% 2 %3 :;?:—?::;;?rr;]- c‘l";nl:f;?
Clipboard R Font [ Alignment ] Number
N22 - Sr
| A | B | C | D | E | F | G | H [ I | J | K | L | M
1 |Point precipitation frequenc i i
2 |NOAA Atlas 14 Volume 2 Ve
3 | Data type: Precipitation dep! AEC GH > Hi i -
4 _Time series type: Partial dur: T - = > Highways > v O Search Highways -
Proj : Ohio Ri i . .
3_|Project area: Ohio River Basi file nam| PF_Intensity_English_PDS_1234_1234.cs ]
6 |Location n Pennsylva USA
7 |station Name: - Save as type: Microsoft Excel Comma Separated Values File (*.csv) w
8 |Latitude: 40.8000°

9 |Longitude: -77.7000°

10 |Elevation (USGS): 1283.3 ft ~ Browse Folders Cance!
1|

12

13 _PRECIPlTﬂTlON FREQUENCY ESTIMATES

14 |by duratio 1 2 5 10 25 50 100 200 500 1000
15 | 5-min: 0326 0389 0473 0539 0625 0.691 0759 0829  0.927 1
16 | 10-min: 0507 0.608 0736 0832 095 105 114 124 136 146
17 | 15-min: 0621 0743 0903 102 118 13 142 154 17 182
18 _3D—m1n: 0.822 0.994 1.24 1.42 1.67 1.85 2.05 2.25 2.52 2.73
19 _El}min: 1 1.22 1.55 1.81 2.16 2.44 2.74 3.05 3.49 3.83
20 [2+hr: 114 139 176 206 249 285 322 363 423 472
21 3-hr: 123 149 188 219 265  3.03 344 389 454 500
22 |6-hr: 152 18 228 266 32 365 413 465 542 606
23 [12-hr: 1.89 227 28 328 395 452 514 58 683  7.68
24 _24~hr: 2.25 T 3.36 3.9 4.69 5.36 6.09 6.89 8.07 9.05
25 |2-day: 261 313 388 451 542 62 705 797 933 105
26 |3-day: 278 332 411 476 571 652 739 834 974 109
27 |a-day: 294 352 434 502 601 684 774 872 102 114
28 |7-day: 346 413 503 575 677 761 85 944 108 119
29 |10-day: 401 475 571 648 755 843 934 103 117 127
30 | 20-day: 555 654  7.63 849 964 105 114 123 135 145
i) l3U-da\r: 6.97 8.17 9.39 10.3 11.6 12.5 13.4 14.4 15.6 16.5
32 |45-day: 886 104 118 128 141 151 16 169 18 188
33 |60-day: 107 125 14 151 165 176 185 194  20.6 214

34
- PF_Intensity_English_PDS_1234_1 @




Drainage and Utilities uses the terrain model referenced into a DGN file to display the storm

drainage and other utilities in 2D and 3D models. Drainage structures and conduits are fully

integrated in graphic and database functions. The data is in the graphics within the design file
(*.dgn file).

Drainage and Utilities can use the elevations from the active terrain, but Drainage and Ultilities
can only work with  one_terrain _; this can make it necessary to merge terrains such as existing,
LIDAR, point clouds and/or proposed into one terrain. The designer should create a specific

6" "L Lot oB T e s T

To merge two or more terrains, add Lidar data the user should visit Bentley Help - Terrain Edit.
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MicroStation DGN file.
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Ensure OpenRoads Designer Connect Edition is set to the correct Workspace and Workset.
Create a new *dgn file (2D) exclusively for your storm drainage layout, calculations, and utility
conflicts .

1. Fromthe New dialog box, browse to the proper discipline folder, enter the file using Civil
Design CAD File Naming Conventions DD_DC_PROJ_NUMB_Description.

Example: HW_CB_1234 1234 ProposedDrainage.dgn

2. Change the workflow to:  Drainage and Utilities (upper left corner), open the Drainage and
Utilities Model  within the Explorer dialog box.

EJ |Drainage and Utilities '| H ITI H_

£ OpenRoads Modeling lysis  Components
OpenRoads Drawing Production
- Survey \D_Edge_Unpaved
[] Geotechnical r o (o
Reality Modeling
— Drawing PRV
xpic hd
B ‘CTDOT
v _Drainage and Utilities v
OpenRoads Model \Y Workflow
& Sheet Index Set Active Workflow
OpenRoads Standards v
Drainage and Utilities Model ~

S
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3. Fromthe Home tab use the Attach Tools - References to attach the survey, terrain, aerials,

and design files as needed. Turn OFF Levels as needed from the individual files.

Subsurface Utilities - HE Y e & = s  P\AEC_GH\Highways\HW_1234_

Layout Analysis Components Litilities View Tools Report Draw
= MNone * | Default - Q [ o k (>
I *
— . [ Attach
0 ¥ 5 0 TIi=0 *||Sk0 * o0 + | Explorer - Element .
L - Tools N, % ~ ¥ | Selection -

4. Setthe Active Terrain . Using the Element Selection tool  click on the boundary line for the
terrain, hover over it, select the tool Set As Active Terrain Model , this will make the terrain
active and will be used for placing the drainage structures.

5. Inthe 2D view (Default) override the Symbology and turn off triangles. Open the Default 3D
view and set - up as needed to your preference.

6. Save settings

7. The Drainage and Utilities Hydraulic Engine needs to be activated. From the Layout tab,
select the Place Node command. Thishasto be done once per DGN file to activate the

S
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utility model and to create the hydraulic project. Only one hydraulic project per dgn

file , but multiple systems can be place and calculated.
ﬁfJ Drainage and Utilities d b %
Home Layout Analysis Com
Q * £

1] L

Element ... Pla Insert Placa

LLE| Selection i MNode Cd you Cannot Undo This Action

Primary Selection
-
E::plnrer This action will create a utility model in the design file. You cannot
Place Node undo this action. Proceed?
F s Place Node

~ 4 9+ Tho N o m - - D DN o + ER o o -

8. The You Cannot Undo This Action message box will open, click Yes . This will open and
prepare the Drainage and Utilities project in your DGN file, some context menus will pop -up
and disappear, wait until completed and your cursor comes back. Now you are ready to

place your structures, conduits, catchment areas and do your calculations.
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Some project specific properties, defaults and constraints need to be reviewed and set for
each project, where possible CTDOT standards have been set.

s><‘|3<s -
J

1. Click onthe Tools tab and select Options - Drainage . The Options box opens.
2. Hydraulic Model tab:

1 Pipe Length b Use 3D Length? is unchecked .
1 Units tab : Default Unit System for New Project is set to: US Customary

1 make sure all units are set correctly. Such as rainfall intensity is set to the
intervals as shown on the NOAA PPF Estimates.
3. Click OK.

4. Click onthe Analysis tab and select Default Design Constraints.

S
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Options
.'b ! Global Hydraulic Model Drawing Units
LB
Options  -model  Project Element Labeling Options
B Conbourssion Element Identifier format Label Only v
:'é Dtamage‘_
= Result Files
g = Uil [ Specify custam results file path?
Root path
Path format:
Path
Pipe Length
Round Pipe Length to Nearest: |1.000 | it

[calculate Pipe Lengths Using Node Elevations (3D Length)

Options
Global Hydraulic Model Drawing Units i
H Save As.. || W Load.. O Reset Defaults - e runit) S er) >
Default Unit System for Mew Hydraulic Model US Customary ~
Display ~
Label Unit Precsi Format
45 Mass Rate - Large Ib/day 2 Number

0 Nu

51 ber

52 Pressiire nsi n Numhber

53 Rainfall Intensity in/h 3 Number

54 Rl 3 UL
- 1

s v N e ‘
AN
J e

The constraints have been set to follow the CTDOT Drainage Manual where possible. If you
want Drainage and Ultilities to design your drainage system, it is especially important to

review, edit and make changes to follow design standards for the individual project, such

as maximum spread . The Drainage and Utilities Help menu should be used for each
specific explanation of the Default Design Constraints topic.

é Drawing Production Drawing View
gineering Standards | [6] Comnute Center S @ B
' Default Design Constraints

Flex
uutter riow | Tables
Analysis Tools Ahalys?
- Default Design Constraints .
q see CTDOT Drainage Manual
G Nede  Inlet

staints ‘Extended Desgn
Velocity |Cover Slope Tracive Sress ParFull Design Number of Bamels Section Size
Welacity Canstraints Type: Simple & [1is Part Full Design?

velociy (Minenum) [300 s

Percent Ful Constraint Type:  Smple
Welocity (Maximum| ) 1000 fifs. Percantage Full 100.0 %

— e - e

= Default Design Constraints

project specific
Gravity Pipe Node = Inlet

Maximum Spread:

Maximum Gutter Depth

S
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1. Click on Components > Catalog > Prototypes

Prototypes allow for entering default values for elements in a drainage network and are
used to define the hydraulic properties of features . A prototype works in cooperation
with element templates and feature definitions to define the characteristics of a

drainage feature. The most widely used conduits, gutters, catch basins, manholes, cross

sections, catchments, and headwalls etc. have been s etto CTDOT Standards
) - T J - J N . o ‘ ~ J - ' l o J '
- y = - y ‘ = = = - n ]
+ 5 ) n o ~ T 4 ° - + o - or " o -~ °

"f Prototypes

™.
- Conduit
-- @ Lateral
-- @ Channel
-- @ Gutter
' & Pressure Pipe
@ Catch Basin

E‘ Manhole

i & Propery Connection . . . .

.. & Tap - Engineer to review and edit for project needs
E- @ Transition - Review & Compare with Drainage Manual

- @ Cross Section - ltems are CATALOG or USER DEFINED

[ Outfall

Qﬂ Catchment

- # Low Impact Development
-- “ Pond

-- “ Pond Qutlet Structure
E‘ Headwall

' “ Pump

L 2 WetWell

@ Prassure Junction

s SCADA Element

# Pump Station

i.. @ \ariable Speed Pump Battery
f @ AirValve

S
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Exercise 2 - Laying Out Drainage

1. In View Attributes  turn off Fill to only see the outline of structures (catch basin, etc.), this

will help when placing nodes and conduits.

2. Selectthe Place Node command to lay out your drainage structures: catch basins,

endwalls, etc.

Layout

-
TR Y
ey

-

R

ion

3. Click on the reference element for node elevation
click reset to type a node elevation, type in 0.00 for vertical offset, this
later for the gutter depression of Type "C" catch basins. Rotate as needed to place.

Analysis

Layout Analysis Cumpu;{éf*
o . .o
o, =1 {

Place

. Plac%ﬂ—. ;:
.7 MNod de Conduit &

\ r Elevation
[ Vertical Offset
Rotation
| Rotation Mode
[ Ratation
Feature

| Featune Definition
I
f

[ Mame Prefix

170106
0.000

Absolute
M 00'D0.0°E
.

C CB - 6in Conc-StonaCur ~

Prefix for
Catch Basin

Components

Utilities View Tools Report Dr:

<%, Place Lateral {J Place Pond

[ Place Gutter = Place Low Impact Develo...

o]
o\*c 1 -
Placker‘[ Place |
Nod de Conduit Place Catchment Fror

Layout

- ; « ot ’
~ R RN N € -

Select Reference Element For
HNode Elevation
<Reset> o Type an Elevation

Qptions:
1. Select an element for reference elevation (EOR)
2. Right-click to type an elevatin

(active terrain or edge of road) or
can be changed
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4. Hover over the node to enable the context toolbox propertles utlllty propertles and
delete. The node can be moved and rotated.

5. Continue placing more structures (catch basins, end structures or manholes). After
you placed the last  structure, right click once more, and select the Element Selection
tool to end the Place Node command.

o View 2 Defauit-3D
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1. Selectthe Place Node command to place a culvert end.

2. Selectthe Feature Definition  (example: 24" RCCE) and follow the pop - up prompts. The
Name Prefix is RCCE- by default.

3. Click on the reference element for node elevation (active terrain or edge of road) or

click reset to type a node elevation, type in 0.00 for vertical offset. Rotate as needed to
place.

4. After the conduit is placed click and hover over the culvert end for the context menu,
click on properties.
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5. Inthe properties box, change the following:
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Ground Elevation 161.000

Invert Elevation 158.806

Use Slope of Surface  False

Elevation Reference

Liility ID 76

Station/Offset Referenc Mone

Match Slope of Conduit True

Litility Properties Open Utility Prop

Eng
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|Gﬂ Resources b4 |
| | OpenRoads Model “ |
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|Tg Links v |
| OpenRoads Standards ~
Q QL.
» |8 Feature Definition (CV_Survey_Features_Levels_ElemTemp_Text_Dim_ -
4 8 Feature Definition (CV_DU_Pr_Features_Levels_ElemTemp.dgnlib (Det
b & Linear
4 B Drainage and Utilities
-4 DArea
P 0= Link
4 Node
@ CommunicationsNode
b @ ConflictNode
@ ElectricalNade
@ GasMode
@ GenericNodefsset
@ POLNode
4 |gF StormWaterNode
4 |gr Catch Basins
<> C CB - 4in ParkCurh
< C CB - 6in BCLCurb
< C CB - 6in Conc-StoneCurb
< C CB - GraniteSlopeCurb
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All inlet nodes (structures) available for design are stored in the Inlet Catalog . This catalog

has been set - up for all catch basin types and other structures according to CTDOT
standards.

To view the inlet catalog: Click the Components tab b Catalog b Inlet Catalog
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Analysis Components Utilities View
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Catalog Template
e Prototypes

"-?: Inlet Catalog S
Gutter Catalog
Conduit Catalog
Culvert Inlet Coefficients
Engineering Libraries

Rainfall Curves from CSV file

RSN
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Inlet  Design Libri

* CB- DblGn Typ

Bmwse Engineering Lib-rar)r

#

Synchronize to Library

Import from Library
Export to Library
Connect to Library

Synchronize from Libran

pe

Z-Ein BCant Uip Curo ™

o or Stong

Inlet  Design Library Notes

"C"CB - DblGrt Typ1 - 4in Park Curb

"C"CB - DblGrt Typ1 - 6in Bit Conc Lip Curb
"C"CB - DblGrt Typ1 - 6in Conc or Stone Curb
"C"CB - DblGrt Typ1 - Granite Slope Curb
"C"CB - DblGrt Typ1-MNo Curb

"C"CB - DblGrt Typ2 - 4in Park Curb

"C"CB - DblGrt Typ2 - 6in Bit Conc Lip Curb
"C"CB - DblGrt Typ2 - 6in Conc or Stone Curb
"C"CB - DblGrt Typ2 - Granite SlopeCurb
"C"CB - DblGrt Typ2 - No Curb

"C"CB - Granite Slope Curb

L Curb

vert 4
Convert 4ft MH to "C

itConc Lip Curb

General
Inlet Type:
Structure Width:

Structure Length:

Grate

Grate Type:
Grate Width:

Default Grate Length:

Grate
4415 | 1
|4.000 | 1

P-50 mm x 100mm ( ~

2708 | 1t

12312 | #

Close

Help

X



Conduits are placed between nodes such as catch basins, manholes and head - and end
walls.

Note: If a structure is deleted the associated conduit connecting the node is also deleted.

k4 subsurface Utilities - HE %« 2 &2 s praEC GH\High
File Home Layout Analysis Components Utilities View Tools R
J’"H-\ o [
Q * e 1 [ ] %, Place Lateral (0 Place Pond
B - Q\O Place Gutter § Place Low Impact
Element ..., Place Insert = Place
LLE| Selection i ¥ Node Node Conduit - Place Catchment
Primary Selection Layout
= X L 3 v 1 =

Select the Place

Conduit command, choose f"w — -
the Feature Definition  for the pipe O Pt 00z Connection
[ Segment Length |2 440 Region
you want to place  (example: RC e .
Pipe). The Name Prefix Feature -
is SW- (Storm Water) by default. FenmOdr - RChos e " W
The Type: is greyed out b this R A

comes from the conduit catalog _
/ Connection
already ’ Region
attached, for Description click on
the down arrow to select the pipe

R R

Follow the prompts: Select  Start
Node , in the drawing hover your
courser over/close to the first inlet

Select next node to make a
cannection

(node i.e. catch basin), it will snap
to the node where the conduit can
connect, this is called

the Connection

3D VIEW

Region . Accept (left click).

X
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3. Select next node to make a connection. Again, hover your cursor close to the inlet to
connect the conduit to (second node i.e. catch basin). Accept (left click).

4. Continue to place conduits to connect the drainage structures from the first inlet to the
outlet for the system. Select the Element Selection tool to end the place conduit command.

XXX)‘(X 1 = “ 3

+ ) o o i o= 4

Goto Components - Conduit Catalog  to see available conduits. In the Conduit Catalog the

designer is able to set conduits Available for Design  for the drainage design.

Home Layout Analysis Components ;
' DS

Element ... Storm | [Cataleg| prototypes
Selection ... ¥ Data~ -

Selection Common LJIEI Inlet Catalog

D
D
2
0
g
LT Gutter Catalog >

Conduit Catalog

OxXpele- @ Conduit Library Notes
Label ConduitS.. Material Conduit Shape
¥ Concrete Circle Concrete Conduit Shape: Circle -
#cmp Circle CMP
?)‘C%rcle ~Cormugated. C:chle Corrugated i Catalog Conduit Class Sizes
¥ Circle - PVC Circle PVC
0O X
Label A\ril?.&g;nfor Dmer Manning's n
(in)
N EE Y I = 12.0 0.013/
2 15" 15.0 0.01
3 18" 18.0 0.01
4 21" ] 21.0 0.013
5 24" 240 0.013|
6 |30 300 0.013/
7 |38" 36.0 0.01
B 42" 42.0 0.01
- . L | .- - P
<
Class Availability
Available For Design?
Roughness
Material: )

X
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After completing the layout for the drainage structures and conduits you will enter the invert
elevations for all structures and conduits, Drainage and Ultilities sets conduit inverts to the
bottom of the structures by default.

Drainage and Utilities has the capability to calculate the pipe inverts when you use the Base
Design Scenario in the Hydraulic Analysis. The Default Design Constraints need to be set for the
project as required. It is recommended the designer reviews the Bentley Learning

path for Hydraulic Analysis and Design in OpenRoads Designer

By selecting a placed utility feature, some feature properties can be edited, rotated and/or
moved in the graphic (just as with other OpenRoads tools), it shows the label and level. Also,
the context toolbox displays and offers two options to input/edit u tility information:

Properties - lists the CADD properties such as level, color, feature, feature definition etc.; and

Utility Properties - lists every available hydraulic property including user customized
properties.
eatue Name CH-
Fostum Deftion C CB - 6in Conc-Siona
Descnphion
Vetical Offset  0LIGT B @ [
. 163 440
lrveerd Elevstion 166,065
Uss Slopa of Surfs Trua - -
Elvation Referen EOR_ o
Seatry' Ol Fad Moha
' I 10
Uity 1P LRilety B2 I
ity Peoperies Opon Uiility Properise: - sy
Pound BO10T146Y.174017.31 ke
¥ B0107H 463 GIE0n Colacson I Bema>
¥ 17407313 Foy puaihinics Colecton O Bemas
- Fagturs Defndon MadaiSemid ataddada Deanage
e -
i EOnoT2 N7
[EETN 501071 467174017 31 win) 0188
Scalg X 1. GO000 = J
Scale Y 100000 Activa Yoy -
~  Dosign
Local Pipe Maiching Consimnts? True

Cirtrmriy
(R ]

- ¢ X el - - 4 -

~ R R oy s o m o=

Drainage and Utilities tools represent the merger of two diverse technologies. OpenRoads

Designer builds the 3D models of the utilities, but Bentley's Haestad technology (StormCAD)
executes the analytic modeling for hydraulic and utility engineering. We wi Il concentrate on
Utilities Properties.

X


https://learn.bentley.com/app/Public/ViewLearningPathDetails?lpId=111748

Click and hover over a node (catch basin or manhole) from the context toolbox
select Utility Properties , click on the Hydraulic Analysis  tab.

Check and edit the physical properties for the node:
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The Inlet catalog: CV_SubsurfaceUtilities_Inlet.xml has been set -up for CTDOT catch
basin standards and will be updated as needed .The catalog should be available

automatically when starting the drainage engine, but is also available here:

3 CT_Configuration \ Organization -BIM\ _CT_Civil Standards \Data \
CV_SubsurfaceUtilties_Inlet.xIm

X



Click and hover over

the Hydraulic Analysis  tab.

Check and

1
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¥ View 1, Default
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a conduit, in the context toolbox select

edit as needed the Physical Properties for the conduit:
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CONTEXT TOOLBOX
Properties - Open Profile Model
- Bend Link Segment -
Delete Link Segment -
Utility Properties - Delete
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Most used conduit classes have been added to the catalog, if others are needed those can
be added:

Click Catalog b Conduit Catalog b Import from Library

Select the conduit to add from the available

Conduits Library.xml
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Drainage areas are defined using existing and proposed terrains, which can be merged with
terrains coming from various other sources such as LIDAR.

There are several options to place catchment areas (see Bentley Help):
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Catchment properties mclude catchment area runoff coefﬂuent t|me of concentration types, and time of
concentration.

° - T N + ° > .

1. Fromthe Layout Tools select Place Catchment and select the Method that best serves
your purpose: example  Pick Points

2. Fromthe Feature Definition  pick the land use most appropriate for the catchment area:
example Pavement

B Layout Analysis Compaonents Utilities Vie
o Method IF'ick Paints
L \::J . Q\O =T < Place Lateral (@] — vallable
{‘ H [~ Place Gutter 8 Feature  pick Paints options
ent Place Insert Place ? Flood Fill
ion Node Node Conduit €4 Place Catchment Feature Definition |
ion L Name Prefix
A ¢ .I’ [ ot t - =
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3. For each land use prototypes have been
created that follow the CTDOT Drainage Manual. T
designer should adjust the Runoff Coefficient ! .ot
(Rational) for the project if needed in the
Hydraulic Analysis tab for the catchment area.

The

-~

Name Prefix M

4. Follow the command prompts: Select First
Vertex , Select Next Vertex , (Reset) To
Complete , Select Outflow , and Select
Reference Surface

Playgrounds RR-yard
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~ Inflow
Inflow (Wet) Collection <CBlection: 0 tems>
~ Runaff -
Runcif Method Agignal Method
Area Defined By Sille Area
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Runoff Coefficients  have been defined as prototypes following the CTDOT Drainage
Manual. They are composites from Chapter 6 b Runoff Coefficient b Table 6 -4
Recommended Coefficient of Runoff Values for Various Selected Land Uses and Table 6
Coefficients for Composite Runoff Analysis. More Catchment types can be added and/or
the coefficients can be changed specific to the project need

% d Prototypes - X
Hydraulic Analysis |
Dxh=#¥EWT O
& & Conduit ~
M
ik P P
Cros " ~— ~ RATIONAL METHOD
=& Catchment Catchment Area Runoff Coefficent
-3 CT_Unimproved Areas CT_Unimproved Areas 02
g g:_f:::::a:‘c"mmamal CT Business-Commercial 0.75
|2 CT_Residental Heavy -E-Pav,eme_m 0.9
L2 CT_Parks Cemeteries Playgrounds RR-yard CT_Residential Light 04
B | CT_Parks Cemeteries Playgrounds RR-yard 0.35

l/mt /,f‘x\hP//’m,\hJ//\\‘\/|
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Time of Concentration

(Tc) is defined as the time required for a particle of runoff to flow

from the hydraulically most distant point to the outlet or design point (catch basin etc.).

Factors affecting the Tc are length of flow, slope of flow path and roughness of flow path.

Please see the CTDOT Drainage Manual

Tc Input Types:
T .

. ., +
1‘[ b ~
-+ J - . o ok

Subsurface Utiliies  Hydraulic Analysis

[ ] Add o Selection

“Show Alls

Property Search

~  <General>
Motes
~  =Geomely>
Use Scaled Area?
~  Inflow (Wet)
Inflows (VWet) Collection
= Runoff
Runcif Method
Area Defined By
Runcff Coefficient (Rational)
Te Input Type
Time of Concentration {min)

Notes

True
=Collechon: 0 items=

Rational Method
Single Area

UserDefined Tc
U0

Additional information about ths element.

7

[

R TN TN N

Runaff et
Area Defined By

Ralional Method
Single Area

Runoff Cosfficient (Rational) .
AT Composite Tc

Tc Data Collection

<L-ollecton: U tems:>

—~|

- Chapter 6 for more detail.

Notes — here the user can enter project specific
data/notes

Use Scaled Area - True or False — TRUE the area
of the CAD file will be used, FALSE: user inputs area

Inflow (Wet) Collection — Set up a list of inflows
directly injected into the system at the node

Runoff Method - Drainage & Utilities uses the
Rational Method

Area Defined By - Single Area or Multiple Subareas

Runoff Coefficient — value from CTDOT H&D
Manual

Tc Input Type - User Defined Tc

Time of Concentration — measured in minutes is
either for a 'Single Area’ or a Composite with a
collection of data

Tc Input Type -Composite Tc

Tc Data Collection - <Collection: 0items>[...]
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This follows the CTDOT Drainage Manual
and Channel Flow

Concentrated Flow

by using the TR- 55 Sheet Flow , Shallow
Tc Data Collection method.

- (Applicable to T, Segment Lt L Kee o)
only ID O-XBe
Te Method
I Surface description TR-55 Sheet Flow
(Table 6.C.1)
2 Manning’s roughness &
coeff., n
(Table 6.C.1)
3 Flow L——______nJEL
(See Section 6.C.4) - Hydouiclength [o.000 la
4 fremenr i mm (in) | I Stope: 000 %
5 Land SIOPC, s m/m (lel) | Manning's n: |ﬂ.ﬂﬂﬂ |
vt 00 B
6 Travel Time, T, h from NOAA Atlas 14 Point Precipitation
(Equation 6.C.2) Frequency Estimates
U .
Tc Data Collection
Segment O-xXBe
1D Te Method
7 Surface description Tt Shlow ComeetaiedFiow
(paved or
8  Flow length, L — m (fi)
9  Watercourse slope, s nmmmxt \
g
10 Average velocity, V m's (fU's) Slope:
(Equation 6.C.4 or-k-_.______ e
11 Travel Time, T, h
(Equation 6.C.3)
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13

14

15

16

17

18

19

1]

Cross sectional _\nf (ft*)

‘Wetted perimeter, py nNQJ

Hydraulic radius, r =@'py . m l:li)\
Channel slope, s m'in I{fl.'['l}\
Manning's roughness

coeff., n(Table 7-1 &

Append. A, Ch. 8 ——

Average velocity. [y = (r2® x s
——

Tc Data Collection

O-X B

Te Method
TR-55 Sheet Flow
TR-55 Shallow Concentrated Flow

TR-85 Channel Flow

I

| %

(Equation 6.C.6)
Flowlengh L. o)

Travel Time, T, h

(Equation 6.C.3)

| e

-

. .1 sChannel Flow
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Gutters are the method by which a catch basin bypass flow is assigned to a downhill catch
basin (inlet).  Gutters only represent the hydraulic relationship between the inlets and are not
accurate 2D and 3D models.

To display and add gutters to a drainage system:
1 Turn Off Annotation Scale Lock (it is usually turned on by default): Drawing Production
tab b Drawing Scales tools b Annotation Scale Lock

1 Change the display in the 2D view to use Analytic Symbology . In View 1, Default (2D
view) click on  View Attributes ,* = _ . undefPresentation, then expand

<

the Analytic Symbology (if not expanded)and . " _ | 6" . L

- (3 1 L ° LI + -+ 4 N L + ° 3 N J 1 + 5 ~

the view.

I View Attributes - View 1
View Number: 1+ 30y
() Presentation

Display Style: Wiretame Display)

| Tegs
| - A Tort G
EU’M'“S 14 Tertiodes
‘T:ﬂ Digplaysst _"—I’“"EDB'E“"-T

2 Anngtation Sealc Lock
Q__,,_.;_g.r.-‘ oFF )

y SCHEZAIT00000 | 1

MALASA A/

L | Derault Lighting

= View 1, Default

1.:\'} Height Field

Glebal Brightness ‘

G view Setup

[&% Background Map

[%] Analytic Symbology

O Use Analytic Symbology s

1 VIEW 1, DEFAULT
g Analytic Symbology is tumed ON

¢
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There are four (4) gutters available that correspond to the

11b Storm Drainage Systems, 11.9 Gutter Flow Calculations

1

s s X v x ¢

CTDOT Drainage M

[

anual, C

+ ro= T . R L AT I | RN +
- - - -
ﬂ S S X‘_L x g N
~ 3 L 1 J N + r - T . - . i o= ) N .
= . - - 4
s s X X : t
T[ Ll -If ) - . y o o . o - N
- — - - h } .
1 s s X XA : ' .
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The engineer (user) has to decide which gutter best fits their project and edit as needed.

4 Prototypes

Drainage

Utilities Drainage

<« Properties - Gutter - Uniform Cross Slope Gutter (11.9.3)

OXBe Py e [
7\*— S condut} [JAddto Selection
4 @ Lateral

e Cnanne <Show All>

¥ Uniform Cross Slope Gutter (11.9.3)
# Composite Gutter Section (11.9.4)

8% catch Basin

' Quifall

Utiiies  Drainage

< Properties - Gutter - Composite Gutter Section (11.9.4)

~ <General>

Noles
2F V-Type Gutter Section (11.9.5) ~ Physical
2 Full-Super Uniform Cross Slope Gutter (11.9.3) | Gutter Type
2 Use Gutter Section Gutter Shape

Maximurm Gutter Depth (ft)
Road Cross Slope (%)

; Depressed Gutter?
&1 85 Manhole Gutter Cross Slope (%)
Property Connection Gutter Width (ft)
' Tap Gutter Material
Transition Manning's n (Gutter)
' Cross Section

Has User Defined Length?

Length (Canstruction) (it

about this element.

User Defined
Conventional
042

150

True

600

4.000
Asphalt pavement (smooth)
0013

False

-1.000

(N/AY

L

[[]Add o Selection
Utilifes  Drainage
<Show All> e =
= e ‘ <4 Properties - Gutter - Full Super Uniform Cross Slope Gutter (11.9.3)
1Bpoy oo [JAdd to Selection =
Utiliies Drainage
~  <General> -
Notes <Show All> ‘ v‘@‘ a
~ Physical Praperly Search ?
Gutter Type User Defined | [addt selecton
Gutter Shape Conventional ~ <General> B
Maximum Gutter Depth (ft) 042 Nates -
Road Cross Slope (%) 150 2 F'hvsr:ﬂ Property Search
Depressed Gutier? i Gutter Type User Defined .
Gutter Cross Skops (%) io Gutter Shape V-Shaped o
Meximum Gutter Depth (ft) 050 il
Gutter Width (ft) 4000 Curb Cross Slope (%) P ~ Physical
Gutter Material Asphat pavement (smooth) e Cr et o e Gutter Type User Defined
Manning's n (Gutter) 0013 s adGuu:7' cos Gutter Shape Conventonal
Hes User Defined Length? False CutharCroms Sl 3 83 Maximum Gutter Depth (ft) 042
Length (Scaled 1000 utter Cross Slope (%) Road Cross Slope (%) 600
Gutter Width (ft) 2000 Digmessd e’ o
Length (Construction) (ft) (N/A) Gutter Matesial Synthetic mat Gutter Cross Slope (%) 600
Manning's n (Gutter) 0025 Gutter Wit (1) 005
Has User Defined Length? False Gutter Matenal Asphalt pavement (smoath)
Notea ngth (Scale -1.000 Manning's n (Gutter) 0013
Additional information about this element Length (Canstruction) (1) NA) Hos User Defined Length? False
— 1000
Notes Length {Construction) (ft) (NIA)
Additional information sbout this element
Notes
‘Additional information about this element.

From the

4 Properties - Gutter - V-Type Gutter Section (11.9.5)

Layout tab, selectthe Place Gutter

tool.

2. From the Feature Definition  select the Gutter needed for your project.

3. Example: Uniform Cross Slope  Guitter for proposed, Uniform Cross Slope eGutter for

existing.
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4. Follow the prompts:  Select Start Node

5. Select next node to make connection . <Alt> to place curve. <Ctrl> to place bends.

¢ T ¢ ¢ ) - = =

- .|.|’ 0t . - a
P N 5 o o N o . o n -

<Reset> to select start node. Example select the next node.

6. After placing the gutters

- .|_I' P . - A
P N 5 o o N o . o N -

turn off the analytic symbology under view attributes.
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