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Course Overview

In this course you will learn how to create and design a highway drainage system consisting of Inlets, Manholes, Outlets, Pipes, and Drainage
Areas.

Topics covered in the course include placing drainage structures, placing drainage areas, placing drainage pipes and computing flows through
the system. We will also cover creating profiles of the system.

It is assumed that you have a basic understanding of the OpenSite, OpenRoads or OpenRail Designer products including navigating the
interface, using terrain models, horizontal and vertical geometry, and corridors.
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Exercise 1: Create Proposed Drainage Design File and Attach Project Reference Files

Description

In this exercise, you will learn how to create a proposed drainage design file and attach the project reference files.

Skills Taught
= Create Project Design File
= Attach Project Reference Files
= Attach Reference Files
= Set an Active Terrain
= View 2D and 3D Models

= Display Styles
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Create a Drainage Design File

In this section, you will start the software and create a new design file.

1. Start the software.
2. Setthe WorkSpace and WorkSet.

The WorkSpace and WorkSet define standards that are used by the software, and the ones used for this training are installed during the
software installation.

Typically, the WorkSpace contains organizational standards and the WorkSet contains project standards.
a. Select Training and Examples from the WorkSpace drop-down menu.
b. Select Training-Imperial from the WorkSet drop-down menu.

Training and Examples ~ Training-lmperial ~

| ?]

ntegrated Highway Lifecycle

Recent Files
You haven't opened any files rece e
L

Training-Metric
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3. Create a new 2D Design file. This new file will be used for placing our drainage structures and pipe network for our project.

a. Select New File.
@ -4

b. Browse to C:\Bentley Training\Introduction to Drainage Layout and Hydraulics\HWY-72\Drainage\Proposed or other folder where you
unzipped the dataset files.

C. In the File name field enter Hwy72_Drainage_Proposed.dgn.

d. Set the Seed to C:\Bentley Training\Introduction to Drainage Layout and Hydraulics\Seed\Hwy72_Seed_2D.dgn.

E New - C:\Bentley Training\Introduction to Drainage Layout and Hydraulics\HWY-72\Drainage\Proposed\ X
Save in: | Proposed “ | < W M E (#]
l MName Date modified Type Size
Hw?E_DrainageAreas.dgn 3/9/2020 7:54 AM DGN File 47 KB
Quick access
Desktop
= |
Libraries
This PC
Network
File name: Hwy72_Drainage_Proposed.dgn w | E Save ;
Save as type: MicroStation DGN Files (*.dgn) w Cancel
Seed: C:\Bentley TrainingIntroduction to Drainage Layout and Hydraulics HWY-72'Seed \Hwy72_Seed_2D dan Browse

e. Click Save. The new file will be created and opened.
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Attach Project Data

In this section you will attach the necessary project data to assist us with laying out our drainage network.

This will include but not limited to: Existing Survey, Existing Utilities, Proposed Roadway Design Planimetrics, Roadway Corridor and
Proposed Terrain.

1. Select the Drainage and Utilities workflow from the drop down menu.

|Drainageand Utilities | =
IOpenRoads Medeling

OpenRoads Drawing Production

Survey
" Geotechnical
* Reality Modeling
1 Drawing

i Drainage and Utilities

B 2. Click the References tool under Home > Primary > Attach Tools > References.

’F References (0 of 0 unique, 0 displayed) — #
Tools  Properties
EE ] E B[] 5{ } ( 157 .b. ) ‘_\ 7.0 l o Boundaries -
Slet ¥ ) File Name Mcn:le.l Descrig
£ >
Scale | 0.000000000 : | 1.000000000 Rotation
Offset X Y
o] k = S v B BB il A @ & Mested Attachments: * | Mesting Depth:
Display Overrides: *  Mew Level Display: ™  Georeferenced: -
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In the References dialog, from the Tools pull — e T
ac Erence - Liwoen ramin ntroduction to Lrainage Layout an raulics =i
down menu, select Attach.... = fning 9= Y
. . . . . Lookin: | | | HWY-72 e ®m BEE
Our project data is federated into multiple files =
gLt ' r . MName Date modified Type
within multiple folders. The existing survey is in ;ﬂv _ - _
the Survey folder, the existing and proposed : Bl afisncndie g
urvey » I g prop Btk acees Corridors 5/17/2021 11:56 AM File folder
terrain is in the Terrain folder, the corridors are Drainage 51772021 11:56 AM File folder
in the Corridors folder, Alignments are in the "y Geometry 5/17/2021 11:36 AM File folder
Geometry folder. We will need to go to each B pees W] e
. . - = Sheets 5/17/2021 11:56 AM File folder
folder and select the appropriate project files - i i S il folder
that we want. Libraries Survey 5/17/2021 11:56 AM File folder
N Templates 5/17/2021 11:56 AM File folder
E@ Terrain 5/17/2001 11:56 AM File folder Attachment Method
This PC Utilities 5/17/2021 11:56 AM File folder Interactive

In the Attach Reference dialog, navigate to the following folders/files and attach them one at a time. Set the Attachment Method to

Coincident World.
» \Bentley Training\Introduction to Drainage Layout and Hydraulics\HWY-72\Terrain\Hwy72_TM_Existing.dgn
s ... \HWY-72\Terrain\Hwy72_TM_Proposed_Backbone Only.dgn
s ...\HWY-72\Geometry\Hwy72_Geom_Centerline.dgn
s ...\HWY-72\Corridors\Hwy72_Corridor_Main.dgn
m . \HWY-72\Drainage\Proposed\Hwy72_Drainage Areas.dgn

» .. \HWY-72\Survey\Hwy72_Survey_Basemap.dgn
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’F References (6 of & unique, & displayed) - X
Tools  Properties
Bl k) £D6 D5 20 5 g D 09 Q 5 HiteMode [Boundaries =
Slet = 3 FileMName Model Description Logical  Orientation Presentation  Visible Edges  [+] o_.f =
[ 1 W TerrainHwy 72 TM Existing.dgn Default Master Model Coincident - World Wireframe Dynarmic ¥ &
2 MG ATerraim\Hwy 72_TM_Proposed_Backbone Only.dgn Default Master Model Coincident - World Wireframe Wireframe v oW
3 AoAGeometn\ Hwy72_Geomn_Centerline.dgn Default Master Model Coincident - World Wireframe Wireframe LA
4 JSeACorridors\Hwy72_Corridor_Main.dgn Default Master Model Coincident - World Wireframe Wireframe ¥ ¥
5 Hwy72_Drainage Areas.dgn Default Master Model Coincident - Woarld Wireframe Wireframe v [
] AASurvey\Hwy T2 Survey Basemap.dgn Default Master Model Coincident - Warld Wireframe Dynamic L
Scale | 1.000000000 : | 1.000000000 Rotation | D0°00'00" Offset X | 0,000 ¥ | 0.000




E 5. Click the Fit View Icon and then Window Area or Zoom into the main project area.

@ References (6 of & unique, & displayed) = *

Tools  Properties

.E_E v|@ ,_34 | % @ <§5L_\ @ '?—.1 EJ Ij; —E':{_r 1_13 EEE @ pral Hilite Mode:! | Boundaries

Slot P A File Name Model Description Logical Orientation Presentation ‘u’isn
1 A Terrain' Hwy72_TM_Existing.dgn Default Master Model Coincident - World Wireframe Dy
2 A Terrain Hwy72_TM_Proposed_Backbone Only.dgn Default Master Model Coincident - World Wireframe w
3 A Corridors\Hwy72_Corridor_Main.dgn Default Master Model Coincident - World Wireframe wF:
4 A Geometn\Hwy72_Geom_Centerline.dgn Default Master Model Coincident - World Wireframe W
5 Hwy72_Drainage Areas.dgn Default Master Model Coincident - World Wireframe Wi~
6 WLASurvey\Hwy72_Survey_Basernap.dgn Default Master Model Coincident - World Wireframe Dy

£ >
Scale | 1.000000000 | : [ 1.000000000 | Rotation | 00°00'00" | Offset X | 0.000 | ¥[0.000

E!. [?_31 H. ,f‘ "_,;‘ E =] n ._'-,9J E (] '?: Mested Attachments: | Mo Nesting ~ | Mesting Depth: IZI Display Overrides: [Allow =
MNew Level Display: | Config Variable ¥ | Georeferenced: | No =

6. Close the References dialog.
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7. Click the Levels Display tool under the Home > Primary > Level Display.

= Level Display - View 1 - X
% Eﬂ [View Display =
k:f) E ?(none]' Levels T E -

[=-f&] HW72_Drainage Proposed.dgn
L& W HWT2_TM_Proposed_Backbone Only.dgn, Default
b& .\ ATerrain\Hwy72_TM_Existing.dgn
bE .\ AGeometn\Hwy72_Geom_Centerline.dgn, Default
Y= JeACornidors\Hwy72_Corridor_Main.dgn, Default
[v8l HW72_Drainage Areas.dgn
L8l ..\ ASurvey\Hwy72_Survey_Basemap.dgn

Mame Used ™ ~
Default

z - Construction

WireRun

WirePath

Velumes_Unsuitable_Remove Replace

Velumes_Unsuitable_Remove Only

Volumes_Fill
Volumes_Cut
Util_Water_Steel

We will turn off the display of the Survey file and then we will turn off some levels in the Corridor file to make it easier to work.

8. Highlight the Survey file, Hwy72_Survey_Basemap.dgn.
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9. Right Click on the file name and Toggle off Display.

= Level Display - View 1 - *
I:II.JJ k | View Display |
*:j ?(none)' Levels *- @ -

WA Terrain Hwy72_TMW_Existing.dgn L)
L& .\ A\Ge..\Hwy72_Geom_Centerline.dgn, Default

k&l .\.\Corriders\HwyT2_Corridor_Main.dgn, Default
& HW72_Drainage Areas.dgn

bE A\ ASurvey\Hwy72_Survey Bas Open Dialog

hS Attach...
Mame N g?taCh
Default ]IT Display

Util_Power |'v Snap
Util_Gas
= v Locate
Util Comm ,__—
Survey_Control Points Update Levels

10. Next Highlight the Corridor file, Hwy72 Corridor Main.dgn. ]
?(none)' Levels ~ @ -

(=& Hwy72_Drainage_Proposed.dgn
AuATerraint Hwy 72_TM_Existing.dgn
WAHwy T2 TM_Proposed Backbone Only.dgn, Def...
WuAGeo, AHwy72_Geom_Centerline.dgn, Default

11. Sort the list by the Used column.

12. Turn off the following Levels:

= Draft_ COf'r_Range_Fina/ SuACornidors\Hwy 72_Corridor_Main.dgn, Default
Hwy72_Drainage Areas.dgn

] Draft_ CO’T_ Point Control JAASurvey\Hwy72_Survey_Basemap.dgn

m  Draft Corr_Final e o

Default

TL_Sidewalk
TL_Shoulder Edge
TL_Pavement Edge
TL_Lane Line

TL_End Condition Hinge
TL_End Condition Fill Tie

13. Close the Level Display dialog.

TL_End Condition Ditch Out
TL_End Condition Ditch In

TL Curb
Draft_Corr_Range_Final
Draft_Corr_Point Control
Draft_Corr_Final
TL_Sidewalk Sub
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Create a 3D Model

In this section we will set our existing terrain as the Active terrain which will create a managed 3D model in our design
file. We will review the data in the 3D model and switch the Active terrain to our Proposed roadway surface.

1. Locate the Existing Ground Terrain Boundary element and Click on it to select it.

2. Once selected, Hover over the element to access the Context Menu.

‘% 3. Select the Set as Active Terrain Model icon, second icon on the Context Menu.

/ /

!
/

§ ———

s

. _.'I.:?:."‘. ;l:?h -

Terrain Model: Exist_Ground
Boundary

Lewvel: E_Terrain_Exterior
Ref: 1 .\ ATerrain\Hwy72_TM_Existing.dgn)

Once you activate the terrain in this 2D design file, the software will create a 3D model in the file. We can now open up another view and

look at the 3D model.

Copyright © 2025 Bentley Systems, Incorporated
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4. Place your cursor inside View 1 and press and hold the right mouse button down until you get a pop up menu.

|| View Control

o7 Copy
i::li:-TI Move
= Scale [@ 2 Views Plan/Profile
k. Rotate [@ 2 Views Plan/Superelevation
.F‘E\. Mitmr (g 3 Views Plan/Superelevation /X5
[@ 3Views Plan/Profile/3D
© Reerlals "G 3 Views Plan/Profile/XS
E View Attributes [@ 3 Views Plan/XS/3D
Model Properties [ 4 Views Plan/Profile/¥5/3D
| Clip Volume [E1 Ref Adjust Colors
|::.:: Select All = Dynamic XS View
& Select Mone BB Profile View
" Select Previous i Toggle Construction Class

5. Select View Control > 2 Views Plan/3D. You may want to Tile the windows so they are side by side. View Tab > Window Group > Tile.

B View 1, Default [= [® ][] | = View2 Default-3D
Mm-&iE- i RO EEEE Sl PPROOD HoRED| HT X
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6. Click on the View Attributes icon in View 2, Default-3D.

faa View Attributes - View 2 — X
Li5]
View Mumber: 2 - Il:ll.__'l-, EE
@ Presentation HHEES
Display Style: | %) llustration:Ignore Lighti ~
- llustration:ignore Lighting 0
e —
S ACS T g rvtretioreierietive
D Backgroun L 1| ustration: Shadows
711 Boundary [ L Nllustration:Sky Sphere
*. ) Monechrome
& Camera !
= | Monochrome:Modeling
%~ ClipBack | 03 pmonochrome: Shadows
'Cg; Clip Front |-, Monochrome:Sky Sphere
CIipVOIum- ) Smooth -
*. 1 Smooth:Modeling
Constructi
ONSITUCHY 17 Smooth: Shadows
| Default Ligl 07 gpooth: Sky Sphere
Dirnension L, ) Smooth: SkyBox v
Data Fields 1, Text hodes
E Displayset Tranm::anan-::',.r
Height Field
Global Brightness: ‘ < > {:}

7. Notice the Display Style is /llustration:Ignore Lighting. This was built into the macro we ran a few steps earlier. We can now change it to

something else if we like. Select Transparent and notice how the 3D display changes. You can try others until you find one you like.

8. Select the File menu and then select Save Settings.

Copyright © 2025 Bentley Systems, Incorporated
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Set another Terrain Active

We plan on placing our proposed drainage system on the proposed roadway model. We have attached a design file
with a terrain of our proposed roadway. We will set this terrain as our active terrain and turn on the display of it in View
1 to help us with placing our proposed structures.

1. Select one of the contours in View 2 that represent the Hwy72 TM_Proposed Backbone Only terrain and hover until you get the context
menu and the select Set as Active Terrain Model.

Terrain Model: HW72_TM_Proposed_Backbone Cnly
MajorContours
Elevation 560.0°
Level: Terrain_Design
ef: Ref (HW72_TM_Proposed_Backbone Only.dgn)

e—

Note: You may want to turn off the display of the Hwy72_Corridor_Main.dgn reference file in View 2 to make it easier to select.

2. Make View 1 Active by left mouse clicking in it.
@ 3. Open the References dialog.

You will notice that the Hwy 72 TM_Proposed _Backbone Only.dgn reference file was attached and that the Default model was originally
attached.

4. Selectthe Hwy72 TM _Proposed_Backbone Only.dgn inside the References dialog.
e a. Turn Off the display of that reference.

b. Close the References dialog.
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5. Examine the Level Display to locate the Hwy72 TM Proposed Backbone Only.dgn 3D Model

<= 6. Select Home > Primary > Level Display

Ensure that View 1 is active

a. Expand the list of files under Ref, Hwy72_Drainage Porposed.dgn, Default-3D

b. You will see Ref-1..\..\Ter...\Hwy72_TM_Proposed_Backbone Only.dgn,Default-3D

What this means is that when the terrain model Hwy72_TM_Proposed _Backbone Only was Set Active in step 1 above this placed the 3D
model of the Proposed backbone terrain into view 1.

Copyright © 2025 Bentley Systems, Incorporated

= Level Display - View 1 = -
I:||'—I|_'| E;: View Display i |
ﬁ\ E ? (none) > Levels - [ﬂ hd |

=1-l& Hwy72_Drainage Proposed.dgn, Default
! I A\-ATerrain! Hivy72_TM_Existing.dgn
| ATerrain'Hwy72_TM_Proposed_Backbone Only.dgn, Default
. "a AGeometny Hwy72_Geom_Centerline.dgn, Default
I LA Corriders\HwyT2_Corridor_Main.dgn, Default
g & Hwy72_ Drainageﬁkreas dgn
f=: MASunveyiHwy 72 Survey Basemap.dgn
=8 Ref, Hay72_Drainage Proposed.dgn, Default-30
. Ref-1, .\ ATer. AHwy72_TM_Proposed_Backbone Only.dgn, Default-3D

l- {8 Ref-3, LeACorridors\Hwy72_Corrider_Main.dgn, Default-3D
{8 Ref-4, .\.\Survey\Hwy72_Survey_Basemap.dgn
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Exercise 2: Place Drainage Node without Automatic Catchment

Description

In this exercise we will place a few drainage structures (Nodes) at low points on our roadway surface.

Skills Taught
= Create a Utility Model
s Place Node Command

= Compute for Flow and Spread
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Create a Utility Model

In this section you will create a utility model in the design file. This is done by accessing any Drainage and Utilities tool.
The software detects if the file has a utility model in it and if not will warn you that one is about to be created and the
action of that can not be undone.

FH 1. Inthe Drainage and Utilities Workflow, select the Layout Tab and from the Layout group select the Place Node tool.

2. The following question dialog will pop up.

Create Drainage and Utilities project

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

3. Click Yes.

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

= Rainfall Runoff Data (Storm Events).
= Hydraulic information used in calculations (Runoff methods, Friction Loss Methods, Pipe Flow Calculation Methods, etc.)
= Design constraints (Slope, Velocity, Cover).

= 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.

After the Utility Model is created, you may need to click the Place Node tool again.

Copyright © 2025 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

17



Place Inlet CB-1 at the Low Point on Hwy 72

In this section we will place our first inlet and review the properties of it. When placing Inlets you should always work
from the low point then upstream.

1. Zoom into View 1 to around Station 527+00 which is near the middle of the model.

2. Select the Layout > Layout > Place Node tool.

We will place an inlet, Inlet Generic Combo, at the low point of our roadway on the south side of the roadway as shown in the picture

below.
¢ Place Node — X
Feature A
Feature Definition Inlet Generic Combo |~
Name Prefix CB-1
Elevation -~

Elevation is the Invert

[ Elevation [18633 |
[1 Vertical Offset |0.000 |
Baseline Reference ~
Baszeline Reference |
Rotation ~
=~ Rotation Mode |Hela‘ti\:eto alignment |~
N |Define Catchbasin
|Elevation Vertical Offset | NI Locate Reference Element for Rotation ~
Complex Element: CURB_FACE FL R
Belongs To: HWY 72 » I “O000™
Festure: Lmear\\TemplaLe Points\Curb\TL_Curb Face FL Ratation NS0"00'00"W
Active Profile: ProfileBy Template | Line
Level: TL_Curb
Ref 3 (. CorridorsiHwy72_Corridor_Main dgr) Catchment ~

\\\\\\ Catchment Delineation [z

a. Set the Feature Definition to Node > StormWaterNode > Inlets > Inlet Generic Combo

b. Set the Name Prefix to CB-1
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c. You are prompted to Select Reference Element For Node Elevation.

= You can select a contour line being displayed from the terrain surface, Hwy72 TM_Proposed _Backbone Only, or you can select the
low point text that is also being displayed from the terrain.

= You can select the Reference Element in the 2D view or the 3D view.

d. Pick a contour line from the Terrain Model HW72_TM_Proposed_Backbone_Only reference.

= In the 2D view, View 1, the plan view cell for the inlet is attached to your cursor. YA =
. Set the Snap Mode to Near Snap Point. E A O8 @ X~

Locate the Feature Curb_Face_FL_R this represents the flow line in the corridor adjacent to where the low point text is located.

Define Catc:fbasir
Vertical Offset| EER

]

—h

Set the Vertical Offset. Data point in View 1 to accept the Vertical Offset of 0.00.

J Q@

Set the Rotation Mode to Relative to Alignment, data point in View 1 to accept

Select Rotation Mode )
Rotation:Rotation Mode | [HEENNERGEIN iz (v

i. Setthe Locate Reference Element for Rotation. Click on the Centerline of the Roadway, Complex Element: HWY 72.

j- For the Rotation setting key-in N 90 W and click the Tab key or Enter key. to lock the rotation.
o h

539- 1 4%\’ lode —
/ Feature -~
Feature Definition Inlet Generic Combo |~
Name Prefix
Elevation ~
Elevation is the Invert
Baseline Reference ~
Baseline Reference O
Rotation -
[Select Rotation or Reset o Place
) :u:;:.ér Rotation | NS'D000"W Rotation Mode Relative to alignment |~
Locate Reference Element for Rotation |HWY 72 w
Rotation N30“0000"W
Catchment ~
Catchment Delineation O

k. Make Sure the Catchment > Catchment Delineation is unchecked and then Data Point in View 1.
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* 3. Select the Element Selection Tool. Select the CB-1 inlet and then Hover over it and select the Properties.

Copyright © 2025 Bentley Systems, Incorporated

Level: Drain_Struc

NN

> Origin 1993852.898".1767127.76

Scale X 1.00000
Scale Y 1.00000
Feature Definition Inlet Generic Combo
Feature Name CB-1
Description
-~ -
Yertical Offset 0.000"
Ground Elevation 539.341"
Invert Elevation 535 461"

Use Slope of Surface True

g,

Elevation Reference | HW72_TM_Proposed_Backbone On%

Baseline Reference

Utility 1D 12

Utility Properties Open Lkility Properties
Use Road Cross Slop: False

Road Cross Slope Off 3.281°

- -

Paint 1993852 898" 1767127 76

X 1993852 898"
Y 1767127.769"
Rotation N33°43'05"E
Fotation Offset N90°00°00"W
Rotation Reference  HWY 72
Absolute Angle False
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Place Node CB-2 with Automatic Catchment Delineation

We will place another node across the roadway with the Automatic Catchment Delineation option turned on.

FH 1. Select Layout > Layout > Place Node tool.

2. Setthe Feature Definition to Node > StormWaterNode > Inlets > Inlet Generic Combo

3. Set Name Prefix to CB-2.

4%3 Place Node — 3

Catchment Feature Definition ~
Feature Definition Pavement w
Name Prefix DR-2

Feature ~
Feature Definition Inlet Generic Combo |~
Name Prefix CB-2

Elevation ~

Elevation is the Invert

Vertical Offset
Define Catchbasin O WAL
Elevation:Vertical Offset | TR Baseline Reference -~
Complex_Element. CURE_FACE_FL_LM
Belongs To: HWY 72 -
Feature: Linear'Template Points\Curb'TL_Curb Face FL Baseline Reference D
Active Profile: ProfileByTemplate | Line
Level: TL_Curb -
Ref: 3 (.\.\Corridors\Hwy72_Corridor_Main.dgn) Rotation L
Rotation Mode Relative to alignment |~
Locate Reference Element for Rotation ~
Rotation NSO D000"W
Catchment -~
Catchment Delineation
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|. Set the Select Reference Element For Node Elevation.

= You can select a contour line being displayed from the terrain surface, Hwy72 TM_Proposed _Backbone Only, or you can select the
low point text that is also being displayed from the terrain.

= You can select the Reference Element in the 2D view or the 3D view.
m. Pick a contour line from the Terrain Model HW 72 _TM_Proposed_Backbone _Only reference.

= In the 2D view, View 1, the plan view cell for the inlet is attached to your cursor. e =

n. Set the Snap Mode to Near Snap Point. [

0. Locate the Feature Curb_Face_FL_LM this represents the flow line in the corridor adjacent to where the low point text is located.

4
/7 /s g'%t Place Node — *
Feature ~
p 5 .3 9 Feature Definition |Inlei Generic Combo |~ |
% o * MName Prefix |CB—2 |
\/ -l

S| Define Catchbasin / Elevation L
. |Elevation:Vertical Offset | DI e
Complex Element: CURB_FACE_TOP_LM Hevalionis the Imvet
Belongs To: HWY 72 :
Fea?ﬂ?es: Iﬁ'leal'-.Templahe Points\CurbiTL_Curb Face Top D Vertical Offset ||}'I}[:'[:l |
Agctive Profile: ProfileByTemplate | Line
Level: TL_Curb ' :
Flef 5 (.\ WComidars\Hwy72_Corridor_Msin don) & R E LT o
- s Rotation Mode |Helative to alignment |~ |
p. Set the Vertical Offset. Data point in View 1 to accept the Vertical Offset of 0.00. Locate Reference Element for Rotation [HWY 72 ]
) . . Rotation [no0-o000"E |
g. Set the Rotation Mode to Relative to Alignment.
Cross Section from Surface L

Select Rotation Mode B

Rotation:Rotation Mode N Only Include Contributing Slopes
Maximum Offset
r. Data pointin View 1 to accept that mode.
Catchment ~
S. Set the Locate Reference Element for Rotation. Catchment Delineation
Click on the Centerline of the Roadway, Complex Element: HWY 72. e e .
Feature Definition |Pa\remer|t R |
For the Rotation setting you will key-in N 90 E and click the Tab key or Enter key Name Prefix [oR2 |
. Select Rotation or Reset to Place
to lock the rotation. Egan

& |Rotation:Rotation | NENKITINES
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{. Make Sure the Catchment > Catchment Delineation is checked.

u. Set the Feature Definition > Pavement.

v. Set the Name Prefix > DR-2.

w. To finish - Data Point in View 1

* 4. Select the Element Selection Tool. Select the Node CB-2 and then Hover over it and select the Properties icon.

Copyright © 2025 Bentley Systems, Incorporated

Use Slope of Surface
Elevation Reference
Station/Offset Referen
Utility 1D

Utility Properties

Use Road Cross Slop
Road Cross Slope Off

1993877.588'.1767165.39
Scale X 1.00000
Scale 1.00000
Vertical Offset 0.000°
Ground Elevation 539.821
Invert Elevation 535.941

True
HW72_TM_Proposed_Bac
None

12

Open Lkility Properties
False

3.281

s

Feature Definition
Feature Name
Description

Inlet Generic Combo
CB-2

- -

Mode: CB-2 | Shape

Level: Drain_Struc | PositionType

Nearest |

e

\ » Point
54 .

Rotation
Rotation Offset
Fotation Reference

Absolute Angle

1993877.588".1767165.39
1993877 588"
1767165.393"
533°43'05"W
N30°00°00"E
HWY 72
False
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5. Select the Drainage Catchment DR-2 and Hover over it and select the Properties icon.
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> 1993885 635", 1767177 45
» End Point 1993885 635". 1767177 .45
Length 7223 818
Count 170
Paint
Clockwise No
Feature Definition Pavement
Feature Name DR-2
DR-2 - mre e e
%:303%%0 e Dutﬂo\.’; Element CB-2
A =2021 acres Elevation Reference None
E 7 (lNﬁ\? gzl : Utility 1D 193
evel: Utl_Storm_Areas ot -
- Utility Properties Open Lkility Properties
Scaled Area 88055414 Sq.'
Use Scaled Area False
0.000 5q
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Modify Inlet Utility Property

The Inlets we have just placed are situated at the low points on the carriageway. By default the Utility Property of the inlets set their location
to ‘On Grade’, for these two inlets we need to modify that property to ‘In Sag’. This is because they will take flow from both sides of the inlet.

* 1. Select the Element Selection tool. Select the CB-2 inlet and then Hover over it and select the Utility Properties icon.

<Show All> w| [
3 9 " i |Pro|:|ert',- Search v| o -

2l

Desired Sump Depth (i) 0.00 ~
Freeboard (Required) (ft) 1.00
Design Inlet Opening? True
Specify Local Inlet Constraints? False
v Flows
Flow (Additional Subsurface) (cfs) 0.00
Flow (Known) (cfs) 0.00
- Flow (Additional Carryover) (efs)  0.00
) 5 3 9 External CA (acres) 0.000
1 | External Tc (hours) 0.000
2, 1 D 0 ||V Inflow (Wep
~ ! ! Inflow (\wet) Collection <Collection: 0 items =
Q Node: C8-2 | Shape I~ Inlet
- Level: Drain_Struc Inlet Type Catalog Inlet
Q lolet lolet Gepedc Combg
~  Inlet Location
On Grade
Manning's n (Inlet) In Sai i
. Longitudinal Slope (Inlet) (fft)
L _Inlat O pening
x Grate Length (f) 2.000
!l Curb Opening Length (ft) 3.000
Clogging Factor (%) 0.0
~ Physical
| Flevation (Ground) (ff §I987 V_
!| Inlet Location
Structure can be located either on grade or in sag.

2. Locate the Inlet Location property and change it from On Grade to In Sag.

3. Repeat the process for Inlet CB-1.
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Place Catchment for Inlet CB-1

We will create a drainage catchment for Inlet CB-1 and assign it to the Inlet.

1. Make sure the Reference File, Hwy72_Drainage Areas.dgn, is attached and the display is on.

|

Catchment Area

L12 n the Drawing Tab, select the Copy tool and copy the Blue Shape representing the Drainage Area.

Note: Use the Key Point Snap to snap to a vertex on the shape and then copy it by snapping to the same point to define the distance and
direction. Now the Shape is in our active file.

3. Turn the display of the reference file, Hwy72_Drainage Areas, Off.
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i 4. Select the workflow Drainage and Utilities, go to the Layout Tab and select the Place Catchment tool.
a. Select Layout Method > Pick Shape.
b. Set the Feature Definition > Pavement and the Name Prefix > DR-1.

C. Next, select the shape that represents the catchment area, select the catchment shape.
Select Shape ! Place
:Reesst: Tcl?CarceI JF? o
Method

Feature ~

Feature Definition
Name Prefix

d. Reset to Complete
e. Next, select CB-1. acilei . .

The final prompt is there if you would like to have the catchment drawn on the terrain. You can select the terrain,
Hwy72 TM_Proposed_Backbone Only. This will create the catchment up on the surface of the terrain.

Select reference surface.

1:=F:|:3::1 to pick active

<Alt> to continue without
picking surface.

f. Select > Reset > to select active terrain.

Copyright © 2025 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

27



Copyright © 2025 Bentley Systems, Incorporated

* 5. Select the Element Selection Tool.

6. Select the catchment, DR-1.

a. Select Properties icon to review the catchment properties.

= X

A= 0373 acres
Q = (NF2) gal
Level: Util_Storm_&reas

3 1993693.082", 1767272 31
> End Point 1993693.082". 1767272 31
Length 923 325’
Count 10
» Point
Clockwise No

-~ - T -

Feature Definition Pavement
Feature Name DR-1

-~ e - S 3

Outflow Element CB-1

Elevation Reference  HW72_TM_Propesed_Bac ©

Utility 1D 194
Utility Properties Open Utility Properties
- e N -

Scaled Area 16258.117 5q."
Use Scaled Area True

R . ~ — W - “
Curve Stroking 0.070 !
Linear Stroking 10.000"
Profile Stroking 0.070

Stroking Step Method  Increment

- - — ——

| » Vertices

DO NOT DISTRIBUTE - Printing for student use is permitted

28



Calculate Catchment Flow and Check Inlet Spread

In this section we will have the program calculate the Catchment Flow for our two catchments and we will check the utility properties of the
Inlets and review the spread and flow.

1. Select workflow Drainage and Utilities, switch to the Analysis Tab.

* 2. Click the Compute > Compute Scenario icon located on the Calculation Group.
a. The GVF-Rational Calculation Summary dialog will come up once the calculations have run successfully.
% GVF-Rational Calculation Summary x

Scenario
Label: [Base Anaiysis| |
Storm Ewvent
Rainfall Alternative Label: |Base Rairfall Runoff |
Global Storm Event: Sample IDF - 10 Year
Return Event: |'HJ YEars

Calculation Executive Summarny

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

When our Utility Model was created in the design file it came with some preset preferences as mentioned earlier. In our case the Utility

Model had a default storm event set called, Sample IDF- 10 year. There are many other settings that came across that we will touch on as
we continue through the course.
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b. Click the Details button located on the above dialog. Review the Catchment Summary Tab, Node Summary Tab, and the Inlet
Summary Tab.

| E@ Calculation Detailed Summary x

| Caleulation Options Catchment Summary  Link Summary Node Summary  Inlet Summary  Pond Summary

Area (User Time of Runoff Catchment Catchment

Label Defined) Concentration Coeffident Cah{\:gg:g & Intensity Rational Flow
_____________________ (acres) (hours) (Rational) (in/h) (cfs)
DR-2 | 2.021 0.000 0.950 1,920 5.600 12.78
DR-1 0.373 0,000 0.950 0.355 6,000 2,36
| - —m——— e e ;
| | Bl Calculation Detailed Summary x

— | Caleulation Options  Catchment Summary  Link Summary Node Summary  |nlet Summary Pond Summary

2 ; Flow (Total Elevation Elevation Ene
Label Element Type Sug‘:ﬁg\lrrk Rl (ftl'fc;ml In) Cut) {Ground) (Invert) 1
_____________________ (cfs) (ft) (ft)
ICB-1 iCatchBasin (N/a) 2.36 2.38 539.34 535.46
CB-2 Catch Basin (/) 12,78 12.78 339.82 335.94
|
| £ — . S I > .
| Bl Calculation Detailed Summary X

| Caleulation Options  Catchment Summary  Link Summary  Node Summary Inlet Summary  Pond Summary

Label Inlet Type Cahﬁ#ﬁg;nlﬂ Catalog Inlet {Ca'zgj:ed) ';I;’;\asfsrg?}l Bypass Target c
(cfs) (cfs)
i-_(-:_-g-i_-_-f_-_-_-_-_-_-_-_-_-_-_-_-_-_-i Catalog Inlet Combination Inlet Generic Coi 2.36 0.00 | (M)
I CB-2 Catalog Inlet | Combination Inlet Generic Coi 12,78 0.00 [{M/A)
| £ >
Report Close Help

We can also go to each individual node or catchment and review the Utility Properties of each.
C. Close the Calculation Detailed Summary dialog and GVF-Rational Calculation Summary dialog.
If the Civil Message Center opens, click the ‘X’ in the upper right to close it.

3.  We will continue to place more nodes and catchments in the next section.
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Place Node Upstream

In this section we will place another node upstream of our two low points. We will snap to a curb flow line again in the
placement of this node.

HHl 1. InView 1, Pan or Zoom to around Station 529+25.

2. Select Layout > Layout > Place Node tool.
a. Set the Feature Definition > Inlet Generic Combo.

b. Set the Name Prefix > CB-3.

ﬁ Place Node — >

Catchment Feature Definition -~
Feature Definition Pavement ~
Mame Prefix DR-3

Feature Ll
Feature Definition Inlet Generic Combo |~
Mame Prefix CB-

Elevation -~

Elewvation is the Invert

O] & .

."\‘ Select Reference Element FDI:‘..“‘_\ D Elevation 541 090
Node Elevation. ~ -
<Reset> to Type an Elevation. ™ D Vertical Dffset 0.000
< Terrain Model: HW72_TM_Froposed_Backbone Only '
—— MinorContours 2
Elevation 541.0° Rotation Lad
““N Le'.'et Terrain_Design R~
\Re{: 7(Evdies T M roposed- Hackbone Qrily dan) s Rotation Mode Relative to alignment |+
o .
~. 1
\ \\\ B Locate Reference Element for Rotation w
8
\ o Rotation NS0*00'00"E
. ~

c. You are prompted to Select Reference Element For Node Elevation.
= You can select a contour line being displayed from the terrain surface, Hwy72 TM _Proposed_Backbone Only.
= You can select the Reference Element in the 2D view or the 3D view.

d. Pick a contour line from the Terrain Model Hwy72 TM _Proposed Backbone Only reference.
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e. Select the Near Snap Point icon along the bottom of the application window.

f. We will snap to the Curb Flow Line. (North Side of Eastbound Roadway) The element
that represents the curb flow line is called, CURB_FACE_FL_LM.

g. Set the Vertical Offset. Place the node around station 529+25 along the curb flow line /\5’7
on the North Side of the roadway and to accept the Vertical Offset of 0.00. . (O

~

point in View 1 to accept that mode.

Select Rotation Mode R
Rotation:Rotation Mode | REEMTSGETAMEN [~

h. Set the Rotation Mode - We preset it to Relative to Alignment. So we need to data \\Q?f
Q ~

~
~
LS

i. Setthe Locate Reference Element for Rotation - Click on the Centerline of the
Roadway, Complex Element: HWY 72.

j. 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.
k. Make Sure the Catchment > Catchment Delineation is checked.
4%5 Place Node

Catchment Feature Definition

|. Setthe Feature Definition > Pavement.
Select Rotation or Reset to Place

m. Set the Name Pref/X > DR-3_ again 1 Feature Definition Pavement w I
% Rotation:Rotation | [{ENKENEKIES : Name Prefix DR-3
n. To finish - Data Point in View 1 Feature -
. i Feature Defint Inlet Generic Combo |~
* 3. Click on the Element Selection tool. — e e e
Name Prefix CB-
Elevation ~

Elevation is the Invert

[] Elevation 541.090
[ Vertical Offset 0.000
Rotation ~
Rotation Mode Relative to alignment |~
Locate Reference Element for Rotation w
Rotation NS00000"E
Catchment ~
Catchment Delineation
Cross Section from Surface ~

Only Include Contributing Slopes

Maximum Offset
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4. Click and Hover on the node you just placed. Select the Properties icon.

Feature Name CB-3
Feature Definition Inlet Generic Combo
Description

-~ - T
Vertical Offset 0.000"
Ground Elevation 541.065
Invert Elevation 537.184

Use Slope of Surface True

Elevation Reference HW72_TM_Proposed_Bac

Station/Offset Referen None

Uility 1D 18

Utility Properties Open Liility Properties
"

-

> Paint 1994044 824 1767053.78
X 1994044 824"
Y 1767053.785"
Rotation 533743'4.5"W
Rotation Offset N90°00'00.0"E
Rotation Reference HWY 72
Absolute Angle False
& - . 1R Y
| PositionType Nearest |

Notice the PositionType property is set to Nearest. The software will remember all aspects of placement including snap mode.
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Update the Downstream Catchment

We will update the catchment downstream so that it stops adjacent to our new catchment.

1. InView 1, pan to Node CB-2 located on the north side of the eastbound roadway at Station 527+25.
a. Use the Element Selection tool to select the Node CB-2

Hover over the node to get the context menu.

b. Select the 2" Icon, Update Catchment for Inlets, to recompute the catchment area, DR-2, for Node CB-2.

E

C. Zoom out so that you can see the right side of the catchment DR-2 then select it with the Element Selection tool.

Notice that the graphic is redrawn and stops at the edge of Catchment DR-3.

4 i-;,:
S DR2

-~
™ c=0950 ~
aiTc = 0.000 min
A =1.255 acres
Q = (N/A) gal | Line String
Level: Util_Storm_Areas
Ref: Ref (Hwy72_Drainage Proposed.dgn) -
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Place Node (Station/Offset)

In this section we will place a node at a specific station and offset using the Civil AccuDraw command in conjunction with the Place Node
command.

1. Place an inlet at station 529+25.00 and offset 59.5.

Wt a. Go to Layout > Toggles > and select the Civil AccuDraw icon. The Civil AccuDraw menu bar will pop up.
Civil.. |l

Ix
g ",:v

?__-jf b. Click the Toggle Civil AccuDraw icon on the menu bar. It will show like the image below when toggled on.
L : y

Rl B+ | ©o~ ® - o [Hp«

Note: When you have View 1, your 2D view, with focus the dialog should look like the one above. You can switch to different views,
2D, 3D, Profile, Cross Section, and the menu bar will change accordingly.

Select the Station-Offset Mode icon on the Civil AccuDraw menu bar.

a o

. Select the Place Node tool.

HH e. Set the Feature Definition > Inlet Generic Combo.

f. Setthe Name Prefix > CB-4
g. You are prompted to Select Reference Element For Node Elevation.

= You can select a contour line being displayed from the terrain surface, Hwy72 TM_Proposed_Backbone Only
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2. Once the surface is selected you will

see the Station/Offset information available on the cursor.

i '\ rd
JF_;S Place Node
- [ Vertical Offset 0.000 _ S
~
M Catchment Delineation gr%: Place Node -
~
Rotation [ Vertical Offset 0.000
Rotation Mode Relative to alignment Catchment Delinesticn
Locate Reference Element for Rotation
\ Rotation NS0°0000.0°E Rotation
R 3 Rotation Mode Relative to alignment

\ Feature Definition Inlet Generic Comba |~ ™ \
\ Mame Prefix CB-4

Mame Prefix DR-4

\ l

Catchment Feature Definition
\ Feature Definition Pavement

‘\-
~

R

Locate Reference Element for Rotation

it Rotation N50°00°00 0"E
» - | Feature
— L s Feature Definition Inlet Generic Combo
— % | Name Prefix CB4
Beg . |
Elevat 540.792 . N | Catchment Feature Definition
~
™ ~ =
- N Feature Definition Pavement
Station | 0+00.00 ~
e ~ | Name Prefix DR-4
|Offset [0.000° \\\ — ———— : - -
Define Catchbasin \\
|\Vertical Offset j0.000] .,

AN

a. Use your Tab Key to move the focus of your tool prompt up to the Station field as shown.

Station | [IENE]
Offzet |0.000°
Define Catchbasin
Wertical Offset| 0.000

b. Type the letter ‘O’ in the Station field to set the origin to calculate Station/Offset values from.

Select a reference
element or Reset to
return to command.
Define Catchbasin

Vertical Offset| KR

c. Select a reference element, select the centerline of the roadway, Complex Element: HWY 72.

= Now the Station and Offset fields will update based on where the cursor is relative to the Centerline.
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d. Use your Tab key and move the focus back up to the Station field I B

4 ~
. £ ~
= Key-in 529+25.00 NN I:M’J n=540.576

= Click the Tab key to lock the value and move to the Offset field. _
i | Station | EEEEPER
&| Offset |59.500
Define Ca-tcl'basir:\
[ [Vertical Offset[0.000

= Key-in 59.500

= Click the Tab key to lock the value.

\\
3. Setthe Vertical Offset data point in View 1 to accept the Vertical Offset of 0.00.

a. Set the Rotation Mode > Relative to Alignment data point in View 1 to accept that mode.

Select Rotation Mode
Rotation:Retation Mode | REENIRCRE =N |~

b. Set the Locate Reference Element for Rotation. Click on the Centerline of the Roadway, Complex Element: HWY 72.

c. For the Rotation setting you will key-in N 90 W and click the Tab key or Enter key to lock the rotation. Then data point in View 1.

4'}_; Place Node - X
| Select Rotation or Reset to Flace
again ) [] Elevation |5-Hl57€~ |
| Retation:Rotation | NSO°00'00.0"W Cafiiert Delivaation
Rotation Mode |F~!ela1iveto alignment |~ |
Locate Reference Element for Rotation |HWY 72 ~ |
| B Rotation [Ng0-0000.0"w |
|
Feature Definition |Inle‘t Generic Combo |~ |
Name Prefix [ca4 |
|
i
Feature Definition |F‘avernerrt ~ | [
Name Prefix [DR4 |
e = = ——)

d. Toggle on Catchment Delineation, set the Catchment Feature Definition > Pavement
€. Set the Name Prefix > DR-4.

f. Do not exit the tool, your tool prompt should be set to Define Catch basin.
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Place Another Node (Station/Offset)

Place another node, CB-5, at Station 534+25 and Offset 59.50. Since we did not exit the tool or choose another tool we can quickly place
another node and catchment.

1. Preset the following in the Place Node dialog.

(;% Place Node i w
[ Vertical Offset |0.000
Catchment Delineation
Rotation ~
Fotation Mode |Relati\te to alignment | |
Locate Reference Element for Rotation | ~ |
Rotation |N9'D’ﬂﬂ'ﬂﬂ.ﬂ"w | [
| Feature -
Feature Definition |In|e¢ Generic Combo |~ |
Name Prefix [ces |
Catchment Feature Definition A~
Feature Definition |Pa\rernent ~ | |
|

MName Prefix | DR-5 |

a. Set the Feature Definition > Inlet Generic Combo.
b. Set the Name Prefix > CB-5.

c. Use the Tab key and move the focus into the Offset Field on your cursor and click the ‘O’ key.
[ [Select a reference
element or Reset to
return to command.
Define CETCHJEISiI'
Vertical Offset| KT

d. You are prompted to select a reference element, select the centerline of the roadway, Complex Element: HWY 72.
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e. Lock the Station value at 534+25 and the Offset at 59.50 as we did previously.

~ iﬂ“sg Station | 534+25.00

% Offset |59500°
Deﬂrﬂ Catchbasin -
\ & =rt|.,.:IDﬁ=et [EE Ay
f. Setthe Vertical Offset. Data point in View 1 to place the node and to accept the Vertical Offset.

g. Set the Rotation Mode > Relative to Alignment. Data point in View 1 to accept that mode.
Select Rotation Mode R

Rotation:Retation Mode __.:,__
h. Locate Reference Element for Rotation. Click on the Centerline of the Roadway, Complex Element: HWY 72.

i. For the Rotation setting you will key-in N 90 W and click the Tab key or Enter key to lock the rotation. Then data point in View 1.

J%E Place Mode
Select Rotation or Reset to Place
ikl Vertical Offset [0.000 |
i3 | Rotation:Rotation | NS0°00'00.0"W Catchment Delinestion
Rotation Mode |F~!ela1ivet0 alignment |~ |
Locate Reference Element for Rotation |HWY 72 ~ |
Rotation |NB'I}’E'D'E'D.D"T.'I:' |
Feature Definition |Inle‘t Generic Combo |~ |
Name Prefix [ces |
Feature Definition |Pavemerrt ~ | |
|
Name Prefix [oRs5 i

Now that the inlet is placed we can run the computations again and check our numbers.

Before running computations we will update the catchment area, DR-4, for Node CB-4.
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2. Repeating the steps we did earlier, zoom to Node CB-4.
3. Use the Element Selection tool to select the Node CB-4.
a. Hover over the node to get the context menu.
b. Select the 2" Icon, Update Catchment for Inlets, to recompute the catchment area, DR-4, for Node CB-4.
c. Zoom out so that you can see the right side of the catchment DR-4 then select it with the E/lement Selection tool.

= Notice that the graphic is redrawn and stops at the edge of Catchment DR-5.

| Update Catchment For Inlets ~
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Compute for Flow and Spread

We will run the computations again and check our numbers.

1. In the Drainage and Utilities Workflow, switch to the Analysis Tab.

2. Click the Compute icon located on the Calculation Group.

3. The following GVF-Rational Calculation Summary dialog will come up once the calculations have run successfully.

ag GVF-Rational Calculation Summary

Scenario

Label: [Base Analysis]

Storm Event

Rainfall Alternative Label: |Ease Rairfall Runoff

Global Storm Event: Sample IDF - 10 Year

Return Event: |1D YEars

Caleulation Executive Summary

s

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

Close

Help

When our Utility Model was created in the design file it came with some preset preferences as mentioned earlier. In our case the Utility

Model had a default storm event set called, Sample IDF- 10 year. There are many other settings that came across that we will touch on as

we go.
4. Select the Details button to review the results.

5. Close the Summary dialog when finished.
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Exercise 3: Place Drainage Outfall, Conduits and Manhole

Description

In this exercise, you will learn how to place the drainage outfall for the network and the conduits that will connect the nodes placed in the
previous exercise. Additionally, you will learn how to insert a manhole into an existing conduit.

Skills Taught

= Place an Ouffall
= Place Conduits
= Place a Manhole

=  Move a Manhole
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Place an Outfall

In this section we will place an outfall for our system. Our outfall will be located back toward the bridge, around Station 527+25, the roadway
low point.

@ 1. First we will turn on the Existing Terrain Contours if not already on. Select the Reference File Tool.

2. Highlight the Hwy72 TM_Existing.dgn and toggle on the Display.

Tools  Properties
.E_:E - i @ "ﬁ‘é ‘_"] S}) :J> {l,.-\"a ﬁ] rtj 3—1 ﬁ; _E:lf} 1_31 gfﬂ Lil }Q Hilite Mode: | Boundaries ¥
Slot ‘P A File Name Model Description Logical ~ Crientation [=] Q_AO * =
1 Hwy72_Drainage_Proposed.dgn Default Master Model Coincident - World — ¥
5 SGASurvey\Hwy72_Survey_Basemap.dgn Default Master Model Coincident - World Display
] Hwy72_Drainage_Proposed.dgn Default-3D Ref Coincident - World A
2 A Terrain\Hwy72_TM_Existing.dgn Default Master Model Coincident - Werld . al o
3 SeAGeometry\Hwy 72_Geom_Centerline.dgn Default Master Model Coincident - World v el
4 A Corridors\Hwy72_Corridor_Main.dgn Default Master Model Coincident - World Y oov
7 HW72_TM_Proposed_Backbone Only.dgn Default-300 Master Model Caoincident - World ¥ ¥ v
a8 HW72_TM_Proposed_Backbone Only.dgn Default Master Model Ref-1 Coincident - World ¥ ¥ ¥
Scale | 1.000000000 | 1,000000000 Rotation | 0D0°00'00"
Offset X | 0.000 ¥ | 0.000
IE| & .;s ﬁ ] ] 71 ' Mested Attachments: | Ne Mesting * | Mesting Depth: | 1
Display Overrides: |Allow ¥ | New Level Display: | Config Variable ~ | Georeferenced: |No ot
* a. Using the Element Selection tool select the Existing Ground terrain boundary and then Hover to access the Element Properties.
| High Points Off |
"
Breaklines Off
Boundary On
Imported Contours Off
Islands Off
Heles Off
Woids Off
Feature Spots Off

l.'erride Ternpl . Temain\Existing_Contol -
Owerride Symbology  Yes

Feature Name Exist_ Ground
Feature E_sfiriti:-r Existing Bol_.l_ndary

AW "
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b. Change the Override Symbology from No > Yes and set the Override Template > Terrain\Existing_Contours.

Zoom to the location shown in the image.

\, ‘ i\\ 1 N ..
NN 539821 {LF

Construction
limit tie slope

We will place the outlet on the south side of the roadway at the construction limit tie slope shown by the green line.
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i 3. Select the Place Node tool.

a. Set the Feature Definition > Headwall, Outlet (18” Dia)

| 48 Place Node
i [] Elevation |525.2-15 |
| [ Vertical Offset [3.250 |
Rotation ~
Rotation Mode |Rela1i\te to alignment w |
Locate Reference Element for Rotation | w |
Rotation [N90"00'00.0°E |
Feature ~
Feature Definition |Headwall. Outlet (18" Dig ~ |
i Hame Prefix |HW-Out System A |

You can find it under the Node > StormWaterNodes > Outfalls category.
b. Set the Name Prefix > HW-Out System A.
Select Reference Element For Node Elevation.
c. Select a contour line being displayed from the terrain surface, Existing Ground.
d. Toggle On the Vertical Offset option and set it to 3.250. (The Elevation is being read at the top of the headwall in the cell).
e. Define Outfall location with a Data Point. Place along the green element that represents the Tie Slope.
= Note: You could use Civil AccuDraw to place it at station 527+25 and 112’ offset.
f. Setthe Rotation Mode > Relative to alignment.

Click on the Centerline of the Roadway, Complex Element: HWY 72.

= @

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.

Data point to place the outlet. (The exact location is not critical).
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4. Review the Properties and the Utility Properties of the Outfall, HW-Out System A.

> 1993823 755'.1767084.10
Scale X 1.00000
Scale Y 1.00000

F . S ~ e, S
Feature Name HW-Out System A
Feature Definition Headwall, Outlet (18" Dia,
Dlescription
z - -~ e
Vertical Offset 3.250
Ground Elevation 528 907
Invert Elevation 525 657
Lze Slope of Surface False
Elevstion Reference  Exist_Ground
Utility 1D 22
Station/Offset Referen None
Match Slope of Condu False
LUitility Properties Open Ltility Properties
m - =

» Point 1993823 755", 1767084 .10
X 1993823 755"
¥ 1767084 101"
Rotation 533°43'04 5"W
Rotation Offset N90°00°00.0"E
Rotation Reference HWY 72
Absolute Angle False

| Offset 1120000

a. Close the two Properties Dialogs.

5. Click in View 2 to make it active. Select Primary > References and turn on the display for Hwy72_Corridor_Main.dgn. Zoom in to the

E’J Properties - Storm Water Node - HW-Out Syste... — *

Subsurface Ltilties Hydraulic Analysis

e e @
T- V- IDMdto Selection
| <show Al> vl @
|Pr\3pert).I Search w | o~
v  <General> ~
D 192
Label HW-Out System A
Motes
GIS-1Ds «<Collection: 0 tems
Hyperlinks <Collection: 0 tems>
Feature Definition Node'\StormWaterMode\Outfalls\Headwall
v <Geomelry>
X(ft) 1.993.827.74
Y (ft) 1,767.087.63
~ Active Topology
Is Active? Tue
v Boundary Condition
Boundary Condition Type Free Outfall
v Design
Local Fipe Matching Constraints?  False
Design Structure Elevation? Falze
Desired Sump Depth (ft) 0.00
v Inflow (Wet)
Inflow (\wet) Collection <Collection: 0 tems>

outfall. Your view may vary depending on your Display Style setting.
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Place Conduits

In this section we will cover creating drainage pipes to connect up 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.

\E’ 1. First we will turn off the display of several reference files to simplify our view. Select the Reference File Tool.

a. Toggle off the Display of every Reference file in View 1 except the Hwy72_Geom_Centerline.dgn.

Tools  Properties

.E_E v'l‘ﬁ 'ﬁé _"] 5( > ( ] ﬁ] .-3_1 3—1 ﬁg _t':l‘ :_31 gﬂ L;‘j }(j Hilite Mode: | Boundaries =

Display Overrides: | Allow = MNew Level Display: | Config Vanable | Georeferenced: | Mo ot

Slet = 3 FileMName Model Description Logical ~ Crientation
1 Hwy72_Drainage_Proposed.dgn Default Master Model Coincident -
2 S Terrain\Hwy 72_TM_Existing.dgn Default Master Model Coincident -
4 MACerridors\Hwy72_Corridor_Main.dgn Default Master Model Coincident -
5 SASurvey\Hwy 72_Survey_Basemap.dgn Default Master Model Coincident -
& Hwy72_Drainage_Proposed.dgn Default-3D Ref Coincident -
7 HW72_TM_Proposed_Backbone Only.dgn Default-3D  Master Model Coincident -
8 HW72_TM_Proposed_Backbone Only.dgn Default Master Model Ref-1 Coincident -
3 SuAGeometn\Hwy72_Geomn_Centerline.dgn Default Master Model Coincident -

Scale | 1.000000000 : | 1.000000000 Rotation | 0D0°00'00"

Offset X | 0.000 ¥ | 0.000

World
World
World
World
World
World
World
World

|I|:_:| ,‘, ‘,.__ ] |:| r L_ | Mested Attachments: | Mo Nesting * | Mesting Depth: | 1

b. Close the Reference File dialog.

[[1] 2. Select Drainage and Utilities workflow then Layout > Layout > Place Conduit.
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Copyright © 2025 Bentley Systems, Incorporated

The Place Link Between Nodes dialog will appear. We will set the Feature Definition.

a. Set the Feature Definition > Storm Water (Concrete) located in the Conduit > Storm Water > Circular
category.

b. Set the Name Prefix > Pipe-Out
C. Select 18” for the Description.
Toggle Off Civil AccuDraw if it is still on.

Select Start Node

The first prompt is to select the Start Node.

Select Start Node
CB-1
Inlet Genenc Combo Catalog Inlet
ft

qﬂlm =53546
( Invert = 535 46 ft | Line

Level: Default

,%I
AN

a. Select the Node CB-1 as shown.

Next you are prompted to select the next node to make a connection Select next node to make 3 connection.

a. Select the Outlet > HW-Out System A <REeat I SelEet St Hole

Note: Always place conduits from the upstream node to the downstream node.

DO NOT DISTRIBUTE - Printing for student use is permitted

JFQ Place L

Curve Variables ~
O Pul 0.025 |
[ Segment Length |1D.D'DD |
O Stope |0.00% |

Feature ~
Feature Definition |3torrn Water (Concrete) |
Name Prefix |Pipe-0ut |
Type Conduit Catalog
Diescription |1E" w |

48



The pipe is placed in the plan view and modeled in the 3D View.

s

@
Q&
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N
N
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Place Conduit (continued)

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

1. Select the Place Conduit tool from the Drainage and Utilities Workflow > Layout > Layout.

We are going to layout the drainage pipes as shown in the sketch below.

m
[
10 9=
w va
2 = 3
m 10 () =
| ipe- @ Pipe-4 w
. l"" Pipe-2 4 P n
2
Tz
g%
o
5
w
L
w
®
3
>
2. Change the tool settings as needed to name the Pipes as shown. 48 Placelink Bet..  — X
urve Variables ~
The Pipe Diameter can be 18” or you can change it if desired. e
O Pul [0.025 |
= Pipe-1CB-2 to CB-1 O Segment Length [10.000 |
[ sle 00%
= Pipe-2 CB-4 to CB-1 " [ooo |
Feature A

Note: Remember to place each pipe from upstream to downstream.

Pipe-3 CB-3 to CB-4

Pipe-4 CB-5 to CB-4

Feature Definition |3torrn Water (Concrete) |

Name Prefix |Pipe-0ut |
Type Condut Catalog
Diescription |18" w |
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3. Use 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.
> 1993876.381".1767163.07
» End Point 1993854 383°.1767129.89
Length 39.810° |
Feature Definition Storm Water (Concrete)
Feature Name Pipe-1
Description 8"
Trench No
Start Node CB-2
Stop Node CB-1
Start Invert 535 807
Stop Invert 535 445
Diameter 1.500"
Single Gradient True
Lhility 1D 25
Utility Properties Open Liility Properties
Curve Stroking 0.070°
Profile Stroking 0.070°
Stroking Step Method  Increment
Linear Stroking 10.000"

4. Close the Properties and Utility Properties dialogs.
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ﬂ Properties - Storm Water Segment - Pipe-1 (25) — *

Subsurface Utiities Hydraulic Analysis

Fipe-4

@ e

Th% ~

1~ U - [Addto Selection

<Show All>

| Property Search

v|p.

v <Geneml>
Label
Motes
GIS-IDs
Hyperlinks
MNode Reversal

Feature Definition
<Geometry>
Active Topology

iversion
Physical

Conduit Type
Catalog Class
Size

Cvwvwvw

Manning’s n
Use Local Conduit Description?

Set Invert to Start?
Set Invert to Stop?

Has User Defined Length?

195
Fipe-1

<Collection: 0 tems:

<Collection: 0 tems:

<Reverse Start/Stop>

CB-2

CB-1

Conduit*StormWater\CircularStorm Water

Catalog Conduit

Circle - 12.0in

Tue

535.81

Tue

535.45

False v

Design
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Place a Manhole

In this section we will insert a manhole node into our Pipe that runs from CB-5 to CB-4.

Click in View 2 to make it active.
Pan or zoom so that you can see Pipe-4 in that view as well.

Make View 1 active again by selecting the view title bar.

a & 0N =

Select the Insert Node tool from the Drainage and Utilities Workflow > Layout Tab > Layout.
We will preset the tool settings for the Insert Node tool.

a. Toggle Off Vertical Offset.

b. Toggle On Split Conduit.

C. Set the Feature Definition > Node > StormWaterNode > Manholes > Manhole.

d. Set the Name Prefix > MHSW-1.

The tool prompts you to Select Reference Element for Node Elevation

e. In View 2, the 3D view, select the proposed concrete shoulder component from the
corridor, TC_Concrete Pavt Shld1, located adjacent to Pipe-4.

Level: TC_Concrete Pavement
= Ref: Ref-3 (.\.\Cormidors'Hwy72_Corridor_Main.dgn)

In View 1, Zoom so that you can see Pipe-4 that runs from Node CB-5 to CB-4. We will place a manhole in the middle of this pipe.

48 Insert Node — *
[ Elevation |529.917 |
[ Vertical Offset [3.250 |
Split Conduit =
Rotation ~
Rotation Mode |Relati\re to alignment |
Locate Reference Element for Rotation | |
[ Rotation [No0-00D0.0"E |
Feature ~
Feature Definition |Manhole |
Name Prefix [MHSW-1 |
52
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f. Select Conduit Invert Reference element, select Pipe-4 in the 2D view that runs from Node CB-5 to Node CB-4.

Select Conduit Invert Reference
Pipe-4
18.0in Concrete
Slope = 0.02 fifft
\ Line
Level: Util_Storm_Conduits

&
&
g. 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.

Split Conduit
Split Conduit | [ER I

h. Now you will need to select the location where to insert the manhole. Pick a location and Data Point. Location is not critical.

Define Manhole
Vertical Offset| TEIH
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i. Setthe Rotation Mode > Relative To Alignment and Data Point.
S,alect Rotation Mode
Rotation: Rotation Mode g e

Locate Reference Element for Rotation.
j- Click on the Centerline of the Roadway, Complex Element: HWY 72.

k. 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.

iy -
Select Rotation or Reset to Place
agein

% Raotation: Rotati DI’-‘ [§30°00'00"E}
~

|. Zoom to the Manhole in View 1.

D

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.

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

6. Before continuing, left click in View 1. Using the References tool, check that the Hwy72_Corridor_Main.dgn reference file is turned On.

Copyright © 2025 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

54



Move Manhole to middle of Shoulder

We set our Elevation Reference to the Corridor Shoulder component so we will move our Manhole into the middle of the
Shoulder.

k 1. Use the Element Selection Tool and in View 1, select the Manhole, MHSW-1.
a. Hover over the Manipulator handle in the center of the manhole until you see the tool tip Move Node.

There are several manipulators on a node, this one allows us to Move the node or change the Elevation Reference.

b. Click or Data Point on the Move Node manipulator and move the node into the Shoulder area.

™~ 7/

TC_Concrete Pavt Shid1
Level: TC_Concrete Pavement
== Ref: Ref-3 (). \Corridors\Hwy72_Corridor_Main dgn)
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Exercise 4: Create Profile, Compute and Design System

Description

In this exercise, you will learn how to create a profile of the network system and compute the system. Then you will learn how to design the
system where the software will change conduit sizes to maximize the system design.

Skills Taught

= Create Profile Run
= Compute the System
= Design the System

= Limit Available Pipe Sizes for Design
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Create Profile

In this section we will create a Profile Run.

1. Select one of the contours in View 2 that represent the Hwy72 TM_Proposed_Backbone Only terrain and hover until you get the context
menu and the select Set as Active Terrain Model

Terrain Model: HW72_TM_Proposed_Backbone Cnly
MajorContours

Elevation 560.0'

Level: Terrain_Design

Ref: Ref (HW72_TM_Proposed_Backbone Only.dgn)

———

2. Select the Hydraulic Run From Node tool located in the workflow Drainage and Utilities > Layout > Profile Runs.

é‘é‘ Create... — X

- Parameters ~
u
0? Name CB-5to HW-Out
Hydraulic Mode Draw Type  Slice ~
Run From MNode —
Feature ~
Feature Definition  LKil_Profile_Run  ~
Mame Prefix Lkil_Prof_Run

a. Set the Name > CB-5 to HW-Out.
b. Node Draw Type > Slice

C. Set the Feature Definition > Linear > Miscellaneous > Util_Profile_Run.
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d. Set the Name Prefix > Util_Prof_Run
e. You are prompted to Select Start Node. | SelectStart Node

f. Select Node > CB-5

The program finds the shortest route from the Node you select to the Outlet and selects them, you are then prompted to select the stop

node or accept the selection. Select Stop Mode or Reset to Accept
g. Right Mouse Click to Accept.

h. Next Data Point to create the profile. |Click to Accept Profile Run

A Profile Run is stored in the Drainage and Ultilities Model and a Linear Feature and Profile is stored in the OpenRoads Model. You can

access those from the Explorer.
3. Open View 8.

4. In View 1, Click and Hover on the Util_Profile_Run linear geometry element.

Complex Chain \ Complex Chain

Level: Util_Profile_Run \
w,\\_. 1
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@ a. Select the Open Profile Model Icon and Data Point in View 8 to place the profile.

B View 8, Profile - CB-5 to HW-Out
o PPOOER DED & Bk
552 1

550+
548+
546
544+
5421
540+
538+
536
534+
532+
530+
528+
526+
524+
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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.

1. Leave the Profile View open.
2. Select the workflow Drainage and Utilities select the Analysis Tab.

'T—j::u 3. From the Calculation Group > Scenarios > Scenario Manager
|

&1 scenarios — X
(- X =l B-v ESEE F |FHseach @

g Basze Design
i o Base Analysis

a. Select the Base Analysis option.
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4. On the Scenarios dialog, click the green Compute Scenario icon. Do not select Compute icon on the ribbon menu.

:}3 GVF-Rational Calculation Summary *
Scenarios - * Scenario
Hydraiic Analys Label: |Base Analysis |
D - X v 43 =§+ g E Search @ S BeE | |
Rainfall Alternative Label: Base Rainfall Runoff
Basew
v Global Storm Event: Sample IDF - 10 Year

Return Event: | 10 years

Calculation Executive Summary

=223 Info: Subsurface MNetwork Root: HW-Out System A
=33 Info: Subsurface Analysis iterations: 1
=33 Info: Convergence was achieved.

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

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

Note: Convergence was achieved is good news! Also, note that the dialog shows the Storm Event Properties
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a. You can click the Details button to review the calculations and you will also notice that the profile is updated with the Hydraulic Grade

Line being shown.

Emruv L PPROER DEI R B ek

E@ Calculation Detailed Summary
Calculation Options ~ Catchment Summary  Link Summary  Node Summary  Inlet Summary  Pond Summary
Hydraulic Hydraulic
) Subnetwork Flow Velocity Grade Line Grade Line Depth (In) Depth (Out)
Label Section Type Branch ID Outfal (o) (Fjs) (i) {out) () )
(ft) ()
Pipe-COut Circle 1 |HW-Out System 15.63 23.12 536.86 526.31 1.42 0.65
Pipe-1 Circle 1 |HW-Out System 47 2.60 537.58 537.50 1.78 2,05
Pipe-2 Circle 2 |HW-0ut System 8.57 4.85 538.83 537.50 2,27 2,05
Pipe-3 Circle 3 |HW-Out System 2.89 1.64 539.05 539.01 1.99 2,45
Pipe-5 Circle 2 |HW-Out System 241 6.50 548,54 543.28 0.59 0.70
Pipe-4 Circle 2 |HW-0Out System 241 6.46 543.17 539.01 0.59 2.45
Report Close Help
B View 8 Profile - Profile Run ==

b. Close the Calculation Summary dialog when finished.
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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 optimal system performance.

1. In the Scenarios dialog, Select Base Design, right click on it and select Compute > Scenario.

&4 Scenarios — *
Hydraulic Analysis
O-Xe=lB-» BS58E & |FHsearch @

]

- Base Analysi Make Current |
Compute ¥ Scenario
alais Hierarchy
e 8 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.

So it stops the process and wants to allow you to save these new sizes and elevations off under a separate name of your choosing. So

that if you want to get back to your original data it will be very easy.
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a. Select > New Physical Alternative
Type in a name for the Physical properties alternative.
b. For example key in Designed By Software.

C. Click OK

The software continues to compute and optimize the design and
eventually the Calculation Summary dialog will appear.

d. Click the Details button to review the Link Summary.

e. Close the dialogs when finished.

Design Calculation

Choose where you would like design changes to be captured

(_) Cument Physical Atemative

Base Physical
© Mew Physical Atemative

Designed by Software

ou
Selection

Selection Set

L

Choese the elements you would like to design —

Cancel

Help

:}3 GVF-Rational Calculation Summary

Scenario

Label: |Base Design

Storm Event

Rainfall Alternative Label: |Base Rainfall Runoff

Global Storm Event: Sample IDF - 10 Year

Return Event: | 10

years

Calculation Executive Summary

=223 Info: Subsurface MNetwork Root: HW-Out System A
=33 Info: Subsurface Analysis iterations: 1
=33 Info: Convergence was achieved.

Show this dialog after Compute Messages...

Report Details.... Close

Help
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The Profile View should still be open and has been updated to the current design scenario.

B View 8, Profile - CB-5 to HW-Out =N [E=E
OER SE3 0«8k

fehle g
556-]
554-]
5524 1
550
548 |
546-]
544-|
542-
540
538
536-]
534
532+
530
528
526-]
524
522+

% 2. Open the Explorer window and expand the Drainage and Utilities Model Tab.

- Drainage and Utilities Model ~
Q@Pf.
|.5'eem‘:l ,0| L x

4 < Drainage and Utilities Model
4 ¢ Hwy72_Drainage_Proposed.dgn , Default
I <, Nodes
I <, Conduits
I <, Drainage Area
4 BB Profile Runs

4 m
BB Open Profile Model

> . Depends .
Open Analysis Profile I
i Open Engineering Profile
el Rename
& Pipe2 “L Reverse Profile Run
< Pipe-Out éd Regenerate Profile Run
@  Lock - Deactivate Profile Run Rules
(] Fit To View
X Delete
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a. Expand the Profile Runs and Right click on the CB-5 to HW-Out profile and select Open Analysis Profile.

This profile will display in its own window.

Profile: CBS to HW-0ut - O
RS -Q-B6o OO0 Tirne
CB5 to HW-0ut - Base Design
552.00
550.00
548.00
546.00
544.00
g 542.00
E 540.00
 538.00
3
9 536.00
w
534.00
532.00
530.00
528.00
526.00
524.00
0.000 50.000 100.000 150,000 200.000 250,000 300.000 350.000 400.000 450,000 500.000 550.000 600,000 650.000 700,000 750.000
Station (ft)
g ~ b. Click the Down Ar.rowlnext to the Chart setting icon in the upper left BFS-B-0|0o| O
corner of the Profile window. S TR
. . . . . Sh Profile Annotation Table
c. Select Show Profile Annotation Table to show the Pipe information E L e T
along the bottom of the Profile view window. | e
~  Show EGL
Show Legend
Axis Options...
Chart Options...
Export to DXF...

Export to Drawing
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Profile: CBS to HW-Out
- S-[o-H %

554.00

Time: |

CB5 to HW-0Out - Base Design

552.00

550.00 -

548.00 -
546.00

544.00

542.00

540.00

538.00

536.00 -

Elevation (ft)

534.00

532.00

530.00 -

528.00

526.00

524.00

T
0.000

T T T
50.000 100.000 150.000

211\ Pipe-

T T T T T T
200.000 250.000 300.000 350.000 400.000 450.000

212 \ Pipe-5

T
500,000

550.000 600.000

207 \ Fipe-2

" T "
650.000 700,000 750.000

205 '\ Pipe-Out

Link Length [ft}

276.224

223.802

200,027

33.208

Rise (in}\Material

12,0\ Concrete

12.0 \ Concrete

15.0 \ Concrete

18.0 \ Concrete

Flow (cfs)

2,32

2,32

7.41

21.57

Slape (ft/ft)

0.03

0.02

6.03

011

ID\Label fO2 ¥ CB-5

210 L MH5W-1

200 VCB-4

151\ CB-204 \ HW-0ut System A

Ground (ft) | 332.00

54481

54061

339.24 528.52

Invert (fr) | 348-49

541.18

536.B4

531.29 52567

Station [(ft) ~0.000

276224

500/026

F00.053 7331261

d. Close the Profile analysis window when finished.
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Limit the Pipe Sizes available for Design

In this section we will not allow the software to use pipe sizes smaller than 18” in diameter.

1. In the Workflow Drainage and Utilities switch to the Components Tab. @1 "‘f{ ﬁ
a. In the Catalog Group click the down arrow under the Catalog icon mm% Prototypes  Template
and select Conduit Catalog. iy B

F@ Inlet Catalog
L[Z  Gutter Catalog

Conduit Catalog

T Engineering Libraries

E Rainfall Curves from CSY file

b. The Conduit Catalog will open and we will select Circular-Concrete
under the Label column.

@' Conduit Catalog

[ i = |- | G Condult  Library Motes
|Search w | Je) Conduit Shape
Label Conduit Shape  Matei Conduit Shape: Circle =
%’ Box - Concrete Box Conc|
" Circular - CMP Circle CMP
Catalog Conduit Class Sizes
g" Circular - Concrete Circle Conc :
#* Circular - PVC Cirdle PVC [ X
b %’Dﬂch - Concrete Trapezoidal ... Concg| " y
%\ ; . Available for _Insu:le 5 : Eeterlic. s Hazen
K Ditch - Grass Trapezoidal .. Roug Label Design Diameter Manning's n Kutter's n e
@’ Eliipse - Concrete Ellipse Congc (in) (ft)
" Ireqular Channel -C... Imegular Cha... Cong 1 12 O 12.0 0.013 0.013 0.0004
3 " Pipe-Arch - Concrete  Pipe-Arch Conc 2 15" 0] 15.0 0.013 0.013 0.0004
3 18" ﬂ 18.0 0.013 0.013 0.0004
b | 4 21" [ ] 210 0.013 0.013 0.0004
7 29" ] 24.0 0.013 0.013 0.0004
| & 307 [ ] 30.0 0.013 0.013 0.0004
b | 7 36" [ ] 36.0 0.013 0.013 0.0004
J |8 4" B 42.0 0.013 0.013 0.0004
|2 45" ] 48.0 0.013 0.013 0.0004

C. In the Available for Design column, toggle off the option for the 12” and 15” sizes.

d. Close the Conduit Catalog.
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2. In the Scenarios dialog, highlight Base Design, right click on it and select Compute > Scenario.

&4 Scenarios — *
Hydraulic Analysis

O-X=IB-v B38E T |FSach @

:

- Base Analysi Make Current |
Compute ¥ Scenario
Validate Ehorar b
e 8 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.

So it stops the process and wants to allow you to save these new sizes and elevations off under a separate name of your choosing. This
time we will just use the same one we just did called Designed By Software.

a. Click the OK button.
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b. Close the Summary dialog when it comes up and go and open an Analysis Profile from the Explorer window.

Profile: CB-35to HW-Out
@v||§v @v% :O: QT| ?@?%@ Time: i

- O X

CB-5 to HW-Out - Base Design

552.00
550.00
548.00
546.00
544.00
542.00
540.00
538.00
536.00

Elevation (ft)

534.00
532.00
530.00
528.00

526.00
524.00

T T T
0.000 50.000 100.000  150.000  200.000  250.000  300.000 350.000  400.000 450.000 500.000 550.000 600.000 650.000 700.000 750.000

ID\Label I 200 Fipes i 201\ Piped i 196 | Pipe-2 194\ Fipe-Dut
Link Length (ft) | 233.321 | 266.681 | 200.012 | 53.535
Rise (in)\Material | | 18.0'\ Concrete [ 18.0'\ Concrete I 18.0 | Concrata 18.0\ Concrate
Flow (cfs) 2.32 2.33 8.37 13.63
slope (f/f)| | 0.02 | 0.02 I 0.0z I
ID\Label [89 VCB-5 195 | MHSW-1 187 \ CB-4 183 | CBr32 \ HW-Dut System A
Ground () | 551:87 546.21 540.58 539.45 528.51
Invert [ft) | 547.96 542.08 536.44 531.33 525.66
Station (/)| ©2-000 233321 500l001 700,014 7531609

3. Close the Profile Analysis window when finished.
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Skills Assessment

The questions below will test your retention of the skills covered in this course.

1. Auser should manually create a 3D model in their 2D project file.
a. True
b. False
2. The utility model is stored in the design file.
a. True
b. False
3. You should always place your drainage structures in 3D.
a. True
b. False
4. Which tool would be used to change the inlet location from On Grade to In Sag?
a. Explorer
b. Properties
c. Utility Properties
d. References
5. Which tool can be used to place an inlet at a specific station and offset relative to the centerline?
a. AccuDraw
b. Civil AccuDraw
c. Utility Properties
d. AccuSnap
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6. Always place conduits from the upstream node to the downstream node.

a. True

b. False
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Skills Assessment - Answers

The answers to the skills assessment questions are highlighted below.

1. Auser should manually create a 3D model in their 2D project file.

a. True

b. False - use the Set As Active Terrain Model command and let the software automatically create the 3D model.
2. The utility model is stored in the design file.

a. True

b. False
3. You should always place your drainage structures in 3D.

a. True

b. False - place all drainage structures in the 2D model. The software will automatically manage the 3D model.
4. Which tool would be used to change the inlet location from On Grade to In Sag?

a. Explorer

b. Properties

c. Utility Properties

d. References
5. Which tool can be used to place an inlet at a specific station and offset relative to the centerline?

a. AccuDraw

b. Civil AccuDraw

c. Utility Properties

d. AccuSnap
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6. Always place conduits from the upstream node to the downstream node.

a. True

b. False
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Summary

In this course you have learned how to layout and compute a drainage network.

W View'3, Default-30

il |4 PPROSGEREF AT

W View B Profile - Prefile Run
S

550

535+

530+

5254

Eruv/i LPROER YB3 E «Bllois

545

For additional information and help with the software please visit the Drainage and Utilities Wiki page:

https://communities.bentley.com/products/road __site _design/w/road_and_site _design _ wiki/38322/subsurface-utilities

Or the OpenRoads/OpenSite Forum:

https://communities.bentley.com/products/road___site_design/f/
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