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Advanced Modeler

Overview

This workshop introduces experienced PowerCivil and GEOPAK Site designers to more
advanced Modeler tools and procedures than are presented in the beginner level courses.

The lessons contained herein cover a variety of situations that demonstrate use of Modeler
tools in more complex design or in ways that are perhaps not readily anticipated by the
average user. The dataset used is a subdivision project but the tools and methods employed
are applicable to a wide range of site design projects.

This workshop is an advanced course and assumes the student is already intimately familiar
with the site modeler and its various tools.

Prerequisites

User should have an intimate knowledge of the site modeler found in Bentley PowerCivil
and GEOPAK Site.

= User should be fluent in terminology used in Bentley PowerCivil and GEOPAK Site.

= User should be a fluent and proficient user of Bentley MicroStation or Bentley
PowerDraft

= User should have a strong knowledge of the engineering principles used on a site design
project.

= The road network tools will be used in a portion of this workshop. The user should be
aware of the purposes and uses of the road network tools but not necessarily fluent in
their use. There is a companion workshop that covers the road network tools in detail.
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Objectives

Objectives

After completing this course, you will be able to:
= Apply the roadway design wizard to designing an existing road which will be widened.

= Add a raised median to a roadway which was previously designed using the road network
tools.

= Edit aroad’s composite section to add information to the template.
= Add a mid-block cul-de-sac to a roadway.

=  Produce new revised cross-sections based on the previous two edits.
=  Create a pond using the pond wizard.

= Add a retaining wall between two objects.

= Create a channel using the channel wizard.

= Edit the profile of the channel.

= Add a low-flow key-way to a pond.
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Introduction

Introduction

Warning: The user is encouraged to save the site project regularly and often for the duration of
this workshop. This is simply good practice for everyday use. This manual will not
instruct you to save since the target audience is of an advanced nature.

This workshop will cover a wide range of tools and methods for dealing with more advanced
aspects of site design.  The lessons contained herein are applied to specific examples on a
subdivision dataset but are applicable in a general sense to a wide array of situations.

The tools we will use are:

= Road Network tools (Tools > Roadway Tool > Network (shown below))

& Site Modeler - ...\SubDivisionPlan.gsf (3]

Project  Model Object  Elements | Tools | Analysis  Tool Boxes

|
Composite Section |

Roadway Tool r | Preferences
Pad Design Metwork
Pond Design Create/Edit
Channel Design Curb Return
Cul De Sac
Tabular Data

= Road design wizard (Tools > Roadway Tool > Create/Edit (shown above))
= Pond Wizard (Tools > Pond Design (shown above))

= Channel Wizard (Tools > Channel Design (shown above))

= New Site element tool (Element > New/Edit)

= Edit site profiles tools (Element > Edit Profile)
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Introduction

=» Open an existing site project

1. Open the MicroStation file: ...SubdivisionPlan.dgn.
2. Select the Site Modeling tool (Civil > Modeler)
Hint: (In GEOPAK, the menu item is: Applications > GEOPAK Site > Site Modeler > Site Modeling).

st Project Wizard [=] = || ==

e
:' nced Modeler', « ] Cancel
") Create New Project

[7] Dont show this dialog on Startup

Enable Open Existing Project.
Click Browse and select: ...SubdivisionPlan.gsf.
Click OK.

The Design and Computation manager has been set by the Modeler preferences. Let’s
ensure that is the file currently in use. Open Designh and Computations Manager
(Civil>Plans & Quantities>Design & Computations Manager).

o g &~ w

®4 Design and Computation Manager E@

File Edit Settings Favorites Help

o i@ ¢ = w

&= L2008 RBUC Advanced Modeler'site ddb -
1 Drafting Standards
£ AREAS/SHAPES
[ Payltem

23 Wastewater Utility
£ Water Ltility

m

7. The current file should be site.ddb.

Hint: If the current file is not site.ddb; Click File>Open, navigate to this file location and select the
file.

8. Close the Design and Computation Manager tool.
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Introduction

=>» Review the project

In the MicroStation file you will find four roadways plus the existing road at the entrance.
Also, the road right-of-way lines and, a pond base has been drawn. The graphics were
created ahead of time using standard MicroStation drawings tools and represent the minimum
geometric definitions that we need to perform the exercises. The graphics shown represent
the following:

= Centerlines — These must be complex elements (complex chains or line strings) not individual
lines and curves. They are drawn in the DGN using D&C feature “DesChains”

= Proposed Edges of Pavement — including the curb returns at intersections and cul-de-sac
geometry. They are drawn in the DGN using D&C feature “DesEofP”

= Join Lines in the intersections — these are the dashed lines drawn across the intersections
which represent the edge of the through pavement between two intersecting roads. This
element will be included in both roadways to ensure a smooth transition between Objects.
They are drawn in the DGN using D&C feature “DesJoinLine”

= Cul-de-sac markers — These are circles drawn at the center of the cul-de-sacs so the tools
know where to search for the cul-de-sac elements. They are drawn in the DGN on level
named “Culdesacmarker”

= Proposed Right-of-Way Lines — In this case, these are integral to the roadway grading design.
They are drawn in the DGN using D&C feature “LotsBlocks”

= Pond base - this represents the floor of the detention pond. It is drawn with D&C feature
“DesPondBase”

= There are some lot lines and building locations that are not used in this manual but are a
routine part of the layout of a subdivision.

Note: A careful review of the site topology will reveal that the pond is not located in
the low point of the site. This is due to the fact that a sizeable percentage of the
site is covered by a power line easement on the south. The easement does not
allow permanent construction underneath. In order to maximize the developable
area the pond was located under the power line easement. This created some
unique drainage challenges. The easement also serves as a common area for the
subdivision for various recreational activities.
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Use the Road Wizard to Design Widening on an Existing Road

Use the Road Wizard to Design Widening on an Existing Road

During this portion of the workshop we will learn how to use Roadway Wizard to design the
widening on an existing roadway at a proposed subdivision entrance.

1. Zoom in to the area of the subdivision entrance.
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Note: The existing road will use the existing grade (no profile changes) with widening
on the west sufficient to accommodate possible future 5 lane construction. While
the widening may never happen and existing grade may be insufficient for the
future, the widening is often required by various jurisdictions and will at least
provide a short acceleration/deceleration area for subdivision traffic.
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Use the Road Wizard to Design Widening on an Existing Road

2. Start the Roadway Wizard (Modeler > Tools > Roadway Tool > Create/Edit).

W2 Roadway - Start - .. \Advanced Modeler\Roadprefs-Ex.. | = | B |[Z3]
Preferences

Mew Project Overview
@) This wizard will step through the creation
or modffication of roadways...
Steps
1) Define Horzontal Alignment.
2) Define Additional Profile Details.
3) Define Plan Production Options.
4) Finish.

Select Bxsting Project
: ﬁ @' ‘L‘-ﬁ Object Mame: BLDG1

i
=]

[= ]

w
[
i
w
ol o
m g

3. Open the preference file (Preferences > Open > RoadPrefs-Ex.srp). Click OK when the
preferences are displayed.

4. Click Next. The active chain control will start and dialog changes as shown below.

&+ Roadway - Define Horizontal Alignment - ..\ Advance... El [=] @
Preferences

Add to Active Model  Type: Name: | EXROAD
Hz Alignment Details

Job: |01 | Q. Start Station: | 0+00.00
Start Point No.: | 209

Composite Section
File: [ExistRoad sec - [ View... ] [ Edit... ]
[] Station  Start: & End:

Surfaces and Volumes
Profile Existing: [Drape on Object ] (Ground 1 |

5. Setinput in dialog as shown above:

“Add to active Model” = ON
= Type = Roadway

= Name = ExRoad

Job Number =01
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Use the Road Wizard to Design Widening on an Existing Road

= Start Station = 0+00
= Method (located under job number) = By element

= Start Point number will be auto populated to next available point number.

= Composite Section = ExistRoad.sec
= Profile Existing = Ground 1

Using the Select button pick the centerline for the existing road and set direction of

station to be up the screen.

by T
. \\ ~ Active Chain Control
4 N, L »
. R i - 14| oo [
' Y
1 \\ \‘l‘:J JI'I &1 Roadway - Define Horizontal Alignment - ..\Advance.. [ = | = |[£2 |
"l "\.
a - \\ / Preferences
P f,/ [¥] Add to Active Model  Type: Name: | EXROAD
! \\\ K ! Hz Alignment Details
I A Job: [01 | Q@ Start Station: | 0+00.00
' By Hlement: *| Start Point No.: | 209
13, \*ﬂ (By Eement: __~|
Vol
P ~1 s Composite Section
! t\ll \"\l // File: (ExistRoad.sec ~| Q [ View... ] [ Edit... ]
fj 'l\:“ Wy [] Station  Start: End:
; L% Y Surfaces and Volumes
£ J:I ‘\\x - Profile Bxisting: [Drape on Object +| [Ground 1 |
fo
o A
¢ v Y
// “‘ 3
/ VoL N
! ' ——
7. Message center will report that the chain is created and stored.
Chain [EXROAD] created and stored.
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Use the Road Wizard to Design Widening on an Existing Road

8. Click Next. — The road is designed on left side only. The cross-section settings are as

shown below.

9. Click Next.

1 Roadway Tool - Cross Sections - ..\Advanced Modeler...| = | & &3]

Preferences
Cross Sections

Surfaces

Existing: [Drape on Object | [Ground1 V]

Proposed: Use New Roadway Object + Slope
[] Proposed: Use Other (Drape on Model | [SubDivision Plan |

< Back Mesd =

M Roadway Tool - Design Process - ..\Advanced Mod... [ = | = |[5]

Preferences
Vertical Update
| A2 | ‘ Design Tools ‘ ‘ Design ‘ ‘
Add Profile Edit Composite Mew =3
Surfaces Section Roadway

[ Preliminany Volume

10. Now we get a chance to edit the profile. What we want is to match the existing ground
profile as closely as possible. The road preferences have been configured to attempt this

but we will need to insert additional vertices to complete the design.
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Use the Road Wizard to Design Widening on an Existing Road

11. Click Vertical Design Tools button. This will launch the VVPI based vertical alignment

tool.
W+ Drofile Generator (Active Profile: EXROAD, K Value Table: Kvalues_1990english.kvl) [=| = |3
File Tools
VPl VP2
Station: | 0=00.00 of - Station: | 0+55.00
Blevation: | 1050.07 off = Blevation: | 1050.20
Fwd Grade: | 0.2364 ofF -
| << Inzert | | Cynamic | | Delete | | Insert = e e
Length: | 55.00
1| 4 [l P11
Hint: Our intent is to match the existing ground profile as supplied from the survey data as closely

as possible. So we will insert vertices as needed, snapping to the existing ground vertices.
12. At the bottom of the profile tool, click next until the cursor is on VPI #4.

13. Now click the button labeled “<<Insert” to insert a new vertex before VPI #4. VPI #4
becomes VPI#5 because of the new vertex.

14. And click DYNAMIC to place the new vertex, snapping to the existing ground.

W+ Drofile Generator (Active Profile: EXROAD, K Value Table: Kvalues_1990english.kvl) [=| = |3
File Tools
VPl 3 VPl 4 VPl 5
Station: | 1+01.00 Station: | 1+48.19 Oof - Station: | 1+78.73
Blevation: | 1051.41 Elevation: | 1053.66 of - Blevation: | 1055.14
Back Grade: | 4.7637 Oof - Fwd Grade: |4.8453 of -
| << Insert | | Dynamic | | Delete | | Insert >
Length: | 47.19 Length: | 30.54
[ Symmetrical Vertical Curve x|
Speed: [20 -] L: | 1.00
Station: | 1+47.69 LP Station: | 1+47.69 K: | 11.6821 Station: | 1+48.69
Blevation: | 1053.64 LP Blevation: | 1053 64 55D | NA Elevation: | 1053.68
Previous | 14 (=] k|11 Nest

15. Continue entering vertices until the proposed profile matches the existing ground profile.
You will probably need to zoom in very close for some of this.

Hint: The author opted for a profile without vertical curves, simply going from Pl to PI to match the
data collected from survey which tends to be collected in similar manner. It is designers
responsibility to determine the exact profile geometry. On your project you may decide to
construct a profile with best fit vertical curves.
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Use the Road Wizard to Design Widening on an Existing Road

16. Click to File > Save As and save the profile. The old profile will be redefined.

Save Profile Az

ExroA0 I EY

Input File: | j0ooocinp Q

[ ok | | Camcel |

17. Close the profile generator.

18. Now we need to re-compute the model and cross-sections based on the updated profile.
Click Update Design

M+ Roadway Tool - Design Process - ..\Advanced Mod... [ = | & |[25])

Preferences
Vettical | || Update |
‘ e ‘ ‘ Design Tools | |i | Des:gn llllllllllll
Add Profile Edit Composite
Surfaces Section

[ Prefiminary Volume

19. When prompted to update curb returns and profiles as shown below click OK with both
checkmarks off. There are no curb returns nor cul-de-sacs on this roadway.

Redesign Curbs Returns / Cul-De-5acs

["]:Redesign profiles for Curb Retums!
[] Redesign profiles for Cul-De-Sacs
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Use the Road Wizard to Design Widening on an Existing Road

20. The model and cross-sections will be updated as shown below. Click NEXT.
ﬁ\ h
T I""\"'.

21. The remainder of the wizard concerns plans production issues which we will not cover in
this class. Click Finish. Then close window 2.

=>» Review the comp section used for the existing road

1. Start the site element information tool. (Modeler > Element > Information)

W Site Modeler Element Information | = | & |[5234]
O BB o=
Ll

| Properties |Vertices ” Objects " Associgtions |
Element Data
Id: 650407 Vertices: 69

Type: |Break Line =

Stroking
Linear; | 5.000
Curve: | 0.0100

2. Pick the existing road centerline.
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Use the Road Wizard to Design Widening on an Existing Road

3. Switch to the Associations tab and click on the comp section button.

W Site Modeler Element Information [ = | B |[#3]
o1 1
ol

| Properties " Vertices ” Objects I Associations |

Options: |Dependent Associations |

Element Id  Pay ttem Description = T
553007 Edge of Pavement |E
533008 Edge of Pavement

593411 Edge of Pavement Compaosite Section

593432 Edge of Pavement [ Highlight

1

4. This opens the comp section tool with the section file which is attached to the centerline
shown in the tool.

M+ Composite Section =] @ =3

File
[¥] iAdd to Active Object: [EXROAD = [ New.. Apply

Primary Element Definition i

o Chsin i = E EEND

Profile: EXROAD

[7] Superelevation By: | Shapes - &
Section Manager | Left Side Details | Right Side Details

Elem. Type | Feat. Type Definition Slope Cffzet Max. Dist | | =
Feature Boundary DesJoinLine -2.000 D.000 31.000 A &
Feature Break Line DesEcfP -2000 0000 31.000

Section Boundary By Table n/a n/a n/a X ¥ B

5]
Define
Element Type: Feature Type:
Method
[User Slope (%) =] | 0.000
Radial To: Vertical Offset: | 0.000

Projection Option:

Search Extent

Max. Distance: | 0.000

5. There are no entries on the right side because our intention is to do all work on the left
side.

6. The left side has only three entries:

= The first entry builds a 2% cross-slope to the join line.
= The second entry builds a 2% cross-slope to the edge of pavement.
= The third entry adds a curb to the edge of pavement elements.

Hint: Close the Composite Section and Element Information dialogs.
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Use the Road Wizard to Design Widening on an Existing Road

=>» Examine the roadway preferences used on the existing road

1. Open the roadway preference file (Modeler > Tools > Roadway Tools > Preferences)

2. Open the Roadprefs-Ex.srp preference file (File > Open)

3. There are really only two important differences here from the preferences used on a
normal roadway design. One is that it calls for a different composite section file which is

shown on the first screen of the preferences:

M+ Roadway Tool Preferences - ..\Advanced Modeler\Roadprefs-Ex.srp E =] @
File
Options Composite Section
Comp. Sec./Plan Prod. File: | ExistRoad sec
Vertical
Vertical Design Plan Preduction CCH Files
Roadway Connections [[] Profile Annotation File B Fmr
Retums - S
Cul De Sac (& sHenE & Scale
Cross Section

4. The other is that the vertical design parameters are set to 1.0 foot vertical curves to try to
force as close a match to existing ground as possible.

M+ Roadway Tool Preferences - ..\Advanced Modeler\Roadprefs-Ex.srp E =] @
File
: Design - First Pass
Options Property Boundany
Comp. Sec./Plan Prod.
Vertical || Draw Property Boundary
Vertical Design Plan G Feature v | |LotsBlocks -
Roadway Connections 000
gj%n;ssac v | |LotsBlocks A
Cross Section ¥ | |LotzBlocks -
Best Fit Verical Profile
@ Along Control Line () Minimum Composite from Property Boundary:

Tools
@ Vertical Alignment Generator
() Vertical Compgpent Tools

Design Constraint
Desirable MinVC length: | 1.000
Absolute Min WC length: | 1.000

Hint: The user might also consider using the Vertical component tools (arrow above) instead of the
vertical alignment generator when needing to match the existing profile. It could be that the
component tools provide more flexibility when trying to best fit vertical curves.
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Add a Raised Median to A Road Object

Hint: For a full discussion of the road preferences the user is referred to the workshop on Road
Network Tools.

Add a Raised Median to A Road Object

In this section we will examine a method of adding a median island to a roadway which has
been designed with the road network tools. The process is as follows:

1. Design the road network including all profile edits.
2. Add a median as a separate object.

3. Edit the roadway containing the median to add the median to the cross-sections

=>» Build the Road Network
First we need to build the roadways for the remainder of the subdivision.

Start the roadway network tool (Modeler > Tools > Roadway Tools > Network)

&+ Road Network Tool - RoadsA-D.rp [=] = |
File
Job ] Q. Process Netwark I

Obj. Name | Start Pt # | Statt Sta. | Comp. Section Start End Roadway Pref. File o W
[ ROADA h& D+00.00 FoadA.sec 0+30.00 5+89. 46 roadprefs-Curb-Gutter sm o]
[E] ROADE &9 D=00.00 RoadA sec 0+13.05 1+03.46 roadprefs-Curb-Gutter sm ¥
[E] FoADC 71 D+00.00 FoadA.sec 0+13.00 10+87.52  roadprefs-Curb-Gutter sp 49
[E] ROADD 83 D=00.00 RoadA sec +13.00 8+60.07 roadprefs-Curb-Gutter sm

v
Object / Chain Details A
[Add New Entryto list | Type: [Building vJ Mame: | BLDG1 [7] Increment Name
Pref. File: | =] & |E

Alignment Definition
Start Station: | 0+00.00 Select Hement
Poirt #: | 214

Composite Section
Section File: [ ] Q| View Edit

Station: Start End

[] Place Retums at intersections. [] Place Cul De Sacs.

1. Open the saved road list. (File > Open > RoadsA-D.rnp) This will populate the list as
shown above.

2. Choose the job number as shown above.
3. Click Process Network.
4. Close the Road Network tool.

Hint: Modeler>Project>Save
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Add a Raised Median to A Road Object

=>» Examine Results from Road Network Tool
An examination of the results will show that:
= The four roadways have been designed.

= Cross-sections and profiles have been designed for each roadway.

= Curb returns at intersections have been designed.

= Cul-de-sacs have been designed
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Add a Raised Median to A Road Object

= The curb returns between roads ExRoad and RoadA have not been designed. This
because the network tool only designs the curb returns for roads in the list.

= RoadC is incomplete.

Note:

The next step in the design process would normally be to use the Road Wizard to
check the profile design and re-design as necessary. This process is covered in
the Road Network tools workshop. For this workshop we will simply accept the
profile as designed by the network tool.
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Add a Raised Median to A Road Object

=>» Complete the Curb Returns at the Intersection of RoadA and ExRoad

We need to complete the design of the curb returns at the intersection.

Start the curb return tool (Modeler > Tools > Curb Returns)

[=]l=® =
] QE

B+ Roadway Curb Returns

Preferences
File: [roadpre*fs-Curb-Guﬁer.srp

Roadway Objects
Primary [EXROAD -]
Secondary: |ROADA -

Search Radius: | 60.000

Elements

Add to Object:
Pavement Edge: | Symbology Table

Feature Type: |Boundary -

[7] Add:
Files

Left: | CDS-Left.sec

<« [Ed..]
Q (&)

Right: | CDS5-Right sec

Geometry
[Create Alignment Element «| Job: | 01
[Use Element Stationing -|

:

Q, Prefic: | R

]

ply

1. Select the preference file (roadprefs-Curb-Gutter.srp) using the Select File button on the

top right.
2. Set Primary and Se

condary road as shown above.

3. Change the search radius to 60 as shown above.

The search radius must be extended because the distance from the intersection is longer
because of the wider lanes on both roads.

4. Select the Job number 01.

5. Click APPLY
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Add a Raised Median to A Road Object

Warning: The curb return tools and cul-de-sac grades should always be checked for adequacy
before accepting the designs. The tools cannot anticipate every variation and certain
situations can produce undesirable results.

=>» Add the Raised Median Object
Now we can add the raised median.

1. First create a new median object. (Modeler > Object > New)

M Create Mew Object El = @
fhject Typed Median ]
Object Name: | Med1

Add to Active Model

2. Now add the purple median element to the Med1 object by draping on RoadA.

Bt Mew / Edit Site Elements -> Drape on Model / Object = || = |[ &3]
Addta Active Object: [Med1 7] [ New... Aoply
| Element | Pairt ” Section " Display |
/\)\ {:&b F :&; 5:: ji/f_,l\_’l Define Elements
ﬁ% (I -
Feature Type: ﬁ K
[Drape on Cbject_~) (ROADA | Redsfine Site Elemert
[] Offset Height: | 0.00C
Drape Option:
Use Reference Element Association
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Add a Raised Median to A Road Object

3. Finally, we add a gutter section to the inside of the median. Switch to the Section tab of

the new element tool.

B4 Define Site Element Sections [= ] = |[E=]
| Element || Poirt I Section | Display |
Option: irsction

Feaure hpe: Reference Elements

Offset Dist  Offset Elev  Pay ftem ﬁ%% ‘ﬁ X

D.100 D.500 DesCTF =]

0.600 0.500 DesCTE Manipulate Section

0.000 0.000

4. Click the Query Section button then pick one of the edges of pavement which already has

a curb to populate the list.

5. Use the Select element button to choose the median island element then set the direction

to the inside.
B Define Site Element Sections
| Element || Poirt | Section | Display |
Option: Direction
Featurs Type:
Offset Dist  Offset Hev Pay ftem
0.100 0.500 DesCTF 1
0.600 D.500 DesCTE
X

0.000 0.000

(== |E|
Apply

Reference Hlements

A X

Manipulate Section

6. Click APPLY. The median is complete.
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Add a Raised Median to A Road Object

=>» Update the RoadA cross-sections to show the median.
First let’s see what the cross-sections look like now.

1. Start the road wizard (Modeler > Tools > Roadway Tools > Create/Edit)

Mt Roadway - Start - ..\roadprefs-Curb-Gutter.srp = = [z
Preferences

New Project Overview

This wizard w

Select Fxisting Project

@ Gh AT Object Name: ROADA

Job: 01 Chain: ROADA Profils:  ROADA
[¥] Station  Start: | 0+30.00 «%+ End: |5:B3.45 &
< Back Mezxt >

2. Make sure the preference file is loaded. (Preferences > Open > RoadPrefs-Curb-
Gutter.srp)

Click the radio button under Select Existing Project.
Then click the first button which is Select Alignment Element.
Select the site element that is the centerline of RoadA.

Click NEXT.

o o &~ w

Alert

‘) Would you like to create or modify the existing X5 pattern
lines?

Yes Mo

7. Answer No to editing pattern lines.
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Add a Raised Median to A Road Object

8. On the Active Chain Control, right click the button for view 3 and choose cross-section

navigate.
Active Chain Control =) ‘
Job: [01 | Chain: [ROADA T)id | X o [ iﬁl%éé Plan

Profile

Cross Section

| Cross Section Navigate |

9. The cross-section navigator opens. Cycle through the sections and note that the median
is not drawn on stations 0+50, 0+75 nor 1+00

10. Now click the BACK button. This takes you back to the cross-section screen of the
wizard.

¥+ Roadway Tool - Design Process - ..\roadprefs-Curb... El [=] @

Preferences
. Vertical Update
‘ gEack ‘ ‘ Design Tools ‘ Design ‘ ‘ ‘
Add Profile Edit Composite Mew >
Surfaces Section Roadway

[ Preliminary Valume

11. Answer NO to the delete pattern lines prompt.

Delete X5 Pattern Lines

By Element

[Yes]lNo‘

Note: The bottom of the cross-section page of the wizard. Our preferences have asked
for existing ground to be produced from object named Ground 1. Proposed
ground is using the roadway object (RoadA in this case) plus its slopes. But
there is one more option. We can draw a third object on the cross-section.
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Add a Raised Median to A Road Object

12. Enable the third checkmark and choose object name Med1 as shown below.

13. Click Next.

M2 Roadway Tool - Cross Sections - ... \roadprefs-Curb-G... [ = | = |[5]
Preferences
Crozs Sections
[7] Additional Locations
Additional Locations: “@"
By Intersection
Side: [Symbology -
Frontage: | Symbology -

Scan Distance: | 0.000 Draw X5 Pattems

Surfaces
Existing: [Drape on Object | [Ground1 V]
Proposed: Use Mew Roadway Object + Slope
Proposed: Use Other [Drape on Object | {Med1 |
< Back Next =

Finigh

14. Start the cross-section navigator again and take a look at station 0+75. Note the median
has been added.

-

X5 Mavigate |
] <] m [ [=

RN

etk

L .
@

15. Click Next, then Finish on the wizard.

Hint: Modeler>Project>Save
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Finalize Design of Road C

=>» Add the parking area

Zoom in to the end of RoadC (south end of project near the pond) and note that RoadC was
not completely designed.

Parking area not defined

Cul-de-sac ig
incomplete

The parking area needs the following:

= -29% cross-slope centerline to edge of valley gutter (dashed line at EofP)
= 1.5” drop to center of valley gutter

= 1.5” rise from center of valley to opposite side of valley

= +2% slope to outside edge of parking area

= Curb on outside of parking area

— - — ~ 6., -

-

- T .;}'; . p—
P

Detail of valley gutter
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Finalize Design of Road C

The cul-de-sac needs the following:
= Edge of pavement around cul-de-sac

= Curb on outside of cul-de-sac

=>» Modify Composite Section on RoadC for parking area
We will use the road wizard to edit RoadC to account for the parking area elements.

Note: We could have configured the composite section with the edits shown below in
advance. The road network tool would then have designed the parking area from
the start. But then we would have missed this learning opportunity.

1. Start the Road Wizard (Modeler > Tools > Roadway Tools > Create/Edit)
2. Open the preference file roadprefs-curb-gutter.srp

3. Enable the radio button under Select Existing Project and click the Select Alignment
button. Select the RoadC centerline element. This will produce the dialog below.

™+ Roadway - Start - ...\roadprefs-Curb-Gutter.srp =] @ =3
Preferences

Mew Project Overview

Edit
Composit
Section

@ | ﬁa. A Object Name: ROADC
Job: 01 Chain: ROADC Profile: ROADC
[¥] Station  Start: | D+13.00 +«$» End: [ 10:87.52
< Back Nead >
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Finalize Design of Road C

4. Click Edit Composite Section

Note:

M4 Composite Section (=] = =]
File
Addto Active Object: [ROADC =] [ New...

Primary Element Definition

6y Cranficie + Cran: ROADC

Profile: ROADC
[7] Superelevation By: | Shapes -

Section Manager I Left Side Details | Right Side Details

Hem. Type | Feat. Type Definition Slope Offset Mane. Dist | £ g
Feature Boundary DesJoinLine -2.000  D.000 23.000 &
Feature Break Line DegEofP 2000 D000 31.000
Section Break Line By Table n/a n/a n/a X
Feature Boundary LotzBlocks 2.000 0.000 40.000 ]
Define

Element Type: | Featurs hd Feature Type:
Method
[User Slope (%) =| | -2.000

Radial To: Vertical Offset: | 0.00D

Projection Option:
Search Extent

Payitem:

Max. Distance: | 23.000

>

O~ m

This is the same comp section used on all the roadways except existing road.
We need to make a few additions to build the parking area. The parking area is

on left side so we only need to make the edits there.
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5. First, we need to add a line to search for the edge of the valley gutter as shown below.
This segment will behave identically to the edge of pavement except the line is drawn
with a different feature.

Note: | used feature DesLanel because it was handy. If valley gutters are a common
thing on your projects then you probably should consider creating a dedicated

feature.
Section Manager I Left Side Details | Right Side Details
Elem. Type | Feat. Type Definition Slope Offset Max. Dis = | 7 =
Feature Break Line DegEofP -2 000 0.000 31.000 = 4w
Section Break Line By Table n/a n/a n/a
Festure  Boundary | LotsBlocks 200 oo 400 | X ¥ O
Feature Break: Line Deslansl 2000 0.00D 14000 ~||
Define
Blement Type: |Feature - Feature Type:
Method
[User Slope (%) x| |-2.000
Radial To: Vertical Offset: | 0.000
Projection Option:
Search Bxtent
Payitem:
Max. Distance: | 14.000

6. Next we need to design the gutter line of the valley. According to the detail above, this
line is designed at a 1.5 inch drop from the edge of the valley. Thus:

= User Slope = 0%
= Radial To = Adjacent
= Vertical Offset =-0.125

Section Manager | Left Side Details | Right Side Details
Elem. Type | Feat. Type Definition Slope Cffzet Max. Dis = | = =
Section Break Line By Table n/a n/a n/a &
Feature Boundany LotsBlocks 2.000 D.000 40.000 =
Featre  BreskLine  Deslanel 2000 0000 14p00 | X ¥ O
Feature Break Line DesGutter 0.000 0125 17000 ~| &y
Define
Hement Type: |Feature - Feature Type:
Method
[User Slope (%) =] | 0.000
Hadial Toi [Adjacent -| Vertical Offset: | 0.125
Projection Option:
Search Exent
Paytem:
Max. Distance: | 17.000
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7. Next we need the opposite edge of gutter which is 1.5 inches above the gutter center.

Section Manager I Left Side Details | Right Side Details

Hem. Type | Feat. Type Definition Slope Offset Max. Dis = | 7
Feature Boundarny LotsBlocks 2.000 0.000 40.000 1l &
Feature Break: Line Deslanel 2.000 0.000 14.000 |E| %
Feature Break: Line DesGutter 0.000 0125 17000 —

Feature Break Line Deslane? 0.000 0,125 20000 ~| [y
Define

Hement Type: |Feature - Feature Type:
Method
[User Slope (%) =] | 0.000
Radial To: Vertical Offset: | 0.125
Projection Option:
Search Exent

Payitem:

Max. Distance: | 20.000

0~

8. Then we look for the back edge of the parking area which is +2% from edge of gutter.

Section Manager I Left Side Details | Right Side Details

Hem. Type | Feat. Type Definition Slope Offset Max. Dis = | 77 [
Feature Break Line Deslanel 2.000 0.000 14.000 &
Feature Break Line DesGutter 0000 012% 17000 —
Feature Break Line Deslans2 0.000 0125 20,000 |i| X ¥
Feature Break Line TempEofP 2.000 0.000 32000 ~| Iy
Define

Element Type: | Feature - Feature Type:

Method
[User Slope (%) =| | 2.000

Radial To: Vertical Offset: | 0.000

Projection Cption:

Search Extent

Payitem:

Max. Distance: | 32.000

O~ m
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9. And finally we add the curb to the outside of the parking area.

X On
<+ 4= G
0~ m

Note: Remember, the section gets added to the segment immediately previous in the
list.
Section Manager | Left Side Details | Right Side Details
Elem. Type | Feat. Type Definition Slope Offset Mane. Dig =
Feature Break: Line DesGutter 0.000 0125  17.000
Feature Break Line Deslans2 0.000 0.125 20000 —
Feature Break Line TempEofP 2000 0000 32.000 (=
Section Boundary By Table n/a n/a n/a -
Define
Element Type: | Section hd Feature Type:
Method
Section By: Side:
Offset Dist  Offset Elev  Pay ftem | @
0.100 0.500 DesCTF
0.500 0.500 DesCTH
X
0.500 0.500 DesCTH

10. Click Apply. This will update the calculations and should include the parking area.

Hint:
11. Close the composite

Note:
12. On the Wizard dialo

Answer “Modify ALL" to the pop up message.

section tool.

g, click NEXT.

The ends of the parking area are not complete — we will return to these later.

Warning: Do not click the Process Composite Section button on the Wizard dialog or the

original s

ection will be applied (without the parking area).

Alert

?

Would you like to create or modify the existing X5 pattern
lines?

13. Answer NO to modi
Note:

fy existing pattern lines alert.

Now you should be in a 3 port view with cross-sections in View/Window 3.
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14. Right click on View 3 in the Active Chain Control and open the cross-section navigator.

Active Chain Control

Job: [01 = ||Chain: [ROADC

v)id | X o b | o] 7 T

&
Plan
Profile

Cross Section

| Cross Section Mavigate

15. Navigate to station 10+50 and note that the parking area is not shown on the cross-

section.

16. Click the Back button on wizard.

¥+ Roadway Tool - Design Process -

~Aroadprefs-Curb... [ = || B [

Preferences
Vertical Update
‘ gEack ‘ ‘ Design Tools ‘ ‘ Design ‘ ‘ “
Add Profile Edit Composite Mew >
Surfaces Section Roadway

[ Preliminary Valume

17. Answer NO to “Delete XS Pattern Lines” dialog

Delete X5 Pattern Lines
Set By Preferences
Addttional Locations
By Blement

LY ) |

Mo ]
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18. Click Next on Cross Sections dialog.

Note:

Preferences

M4 Roadway Tool - Cross Sections - ..\roadprefs-Curb-G... | = || & [Z3]

Existing: [Drape on Object + | [Ground1

v)

Proposed: Use New Roadway Object + Slope

[] Proposed: Use Other [Drape on Model ~| [SubDivision Plan

v

< Back Mezxt >

19. Navigate back to station 10+50 to see the updated cross-sections.

20. Click Next, then Finish to close the wizard.

This will recreate the XSs that will include the modified Object.
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Add a Mid-Block Cul-de-sac

=» Add the mid block cul-de-sac to RoadC

Because of the way we approached this roadway design, the cul-de-sac ended up being a mid-
block design. The roadway tools will not design a mid-block cul-de-sac. We will add the
bulbous portion of the cul-de-sac.

Note: This dataset is derived from a real world subdivision designed by the author a
number of years ago. In the real project, there was no parking area nor a valley
gutter. Thus, these portions are “invented” merely to serve as a training exercise.

First, notice that because of the power line easement, the road right of way line ended at the
last building lot.

y D

Road R.O.W.
ends here

Because of this the 2%
sloped sidewalk area is
not designed in this area.

Because this existing
poer line easment will
serve as R.OW. for
road as well.

1. Open the New/Edit element tool (Modeler > Element > New Edit) and switch to the

Section tab.
M+ Define Site Element Sections [ = =
Apply
| Element ” Poirit I Section | Display |
Option: Dirzction
Feature Type: [Break Line = | Refersnce Haments
Offset Dist  Offset Blev  Pay tem ﬁ ﬁ% X
0.100 0.500 DesCTF ]
0.500 0.500 DesCTB Manipulate Section
0.500 0.500 DesCTE
Advanced Modeler 34 Dec-08

Copyright © 2008 Bentley Systems, Incorporated



Add a Mid-Block Cul-de-sac

Use the Query Section button to pick one of the edge of pavement where the sidewalk

area is missing to populate the dialog as shown above. There are couple changes that
need to be made:

3. Change feature type to boundary and add the one additional segment for the sidewalk
area (shown in the dialog below).

M4 Define Site Element Sections [ = ===
Apply

| Element || Poirt I Section | Display |

) Direction
Option:
Featurs Type: Reference Hemerts

Offset Dist  Offset Elev  Pay ftem ﬁ%% ﬂ% X

0.100 0.500 DesCTF ]

0.500 0.500 DesCTE Manipulate Section

12.000 0.740 DesSW4 i i i
R R AR

12.000 0.740 DesSW4

4. Now using the Select Elements button pick the edges of pavement with curb already
attached to add the sidewalk area.

B —

3

\\‘

™

5. Click Set Direction button and set direction to outside.

6. Click APPLY. This adds the sidewalk area to these three segments.

’ 7 P
_/_______ / -
/
i/
Ill.’
/

4 -
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Add a Mid-Block Cul-de-sac

7. Now switch the New/Edit tool to the Element tab

M2 New / Edit Site Elements-> Slope/Offset From Site Element B |3
[¥] Add to Active Object: [ROADC v | Poly ]
| Blement | Paint || Section || Display |
<>\ A ﬂ e A j%a/f_,lx_’l Define Elements
ﬂ% (I -]
Feature Type: )%\% 5(
2000 Redefine Site Blement
[] Offset Height: | 0.125 Reference Element
Projection Option: [ Entire Element -| Source
Use Reference Element Association

8. Set the dialog as shown above.

= Feature type = Break Line

= Slope =-2%

= Projection Option = Entire Element

= Use Reference Element Association = ON

9. Use the Select Element button to pick the edges of pavement around the cul-de-sac.

—

AP crect 3 pieces of
# _ A cul-de-sac
e ;
=1
o
-
-
s
f
f
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Add a Mid-Block Cul-de-sac

10. Click Select Reference and Pick/Accept the dashed line across cul-de-sac. This dash line
was added to design when we updated the parking area because it uses same feature as
the edge of gutter.

Reference element
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12. Now switch back to section tab and add the curb and sidewalk area to the cul-de-sac
edges.

' i —
W+ Define Site Element Sections [ = |3
Hpply
| Element " Pairt I Section | Display |
' Direction
Option:
Feature Type: Reference Bements
Offset Dist  Offset Blev  Pay tem ﬁ ﬁ X =
0.100 0.500 DesCTF |
0.500 0.500 DesCTE Manipulate Section =
12.000 0.740 DesSW4 ; i i
< ke
A K A
12.000 0.740 DesSW4

Add section to
these 4
segments
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Finalize Parking Area

=>» Add the parking area ends to the Object

1. Elements>New/Edit>Drape on Model/Object

2. Setthe dialog as shown below and select the two (2) parking area end elements.
T

!

B4 New / Edit Site Elements -> Drape on Model / Object (o= =]
Add to Active Object: [ROADC 7] [ New.. Apply
| Element | Paint || Section || Display | ﬁféf
/ O fb ﬂ Xj 1_% i Define Elements e
,f! Feature Type: %‘}% ‘ﬁ x '-’/ff
¢ (Drape on Object_+) [ROADC -] Redefine Stte Element
[] Offset Height: | 0.125 _ffﬁf‘
Drepe Option: =1\
Use Reference Hement Association :

Select these
elements

3. Click Apply.
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=>» Add the missing section elements
1. Elements>New/Edit>Section
2. Query the existing section element at the outer edge of the parking area.

3. Select the connected edge of pavement elements as shown below.

\/ !
|
i

B4 Define Site Element Sections == |22

Apply
Element | Paint I Section | Display
} Direction
Option:
Feature Type: Reference Bemerts

Offset Dist  Offset Elev  Pay ltem ;é%% ﬂ% X

0.100 0.500 DesCTF
0.500 0.500 DesCTB

e 0.500 0.500 DesCTE

Manipulate Section

X @ m

Select these 4
e elements

4. Set the direction (indicate that the section should be applied OUTSIDE the pavement
area).

5. Click Apply.

Note: Save your project! (Modeler>Project>Save)

=>» Update Cross Sections

Finally, we would want to go back to the road wizard and update the cross-sections. In the
interest of time we will not work through this now. It is the same process used previously
when we added the raised median to the entrance.
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Channel Wizard

=>» Check the ground profile along proposed channel route

We need to check the channel profile to insure we have not exceeded any design parameters
and have not created any sags in the channel. We will check this using the Analysis>Profile
tool.

1. Analysis>Profile

2. Populate the dialog with the Ground Object as shown below.

Wt Profile [ = ===
File
Type | Festure Level Color |Weight| Style Bxract |
OBJ Ground 1 DesRetWall ] 2 3 On a
hot
[Site Object | [Channel1 - E— 7
Create Legend

3. Click Create Profile button.

4. Use the Select Element option and select the graphical centerline of the channel.
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Channel Wizard

, M Drofile (=] =@ [

File

ﬂ ?“| /"/ / Curve Stroking: | 0.000

| Select Profile Elemn ent|

Note: We can see from this profile that the channel centerline is sloping downhill for its
entire length. We need to match the existing ground elevation at the roadway
ditch (on the RHS of this profile). We need to determine what the existing

grades are to decide if we have enough slope available to create the required
ditch.
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Channel Wizard

=>» Use Analysis>Height tool to determine existing ground slopes.

1. Analysis>Height.
2. Set to Slope Mode

W« Height / Slope = || = =3
@ Mode!: [SubDivision Plan - |
Object: Channell -
Mode : Sloigev | Display Only
Slope Display Options
Text:

St &
Display [Slope % hd
Triangle Slope
@ Slope between points

Cursor Point Values

3. Ascertain the existing ground slope along the proposed channel centerline by DP at the
plan element vertices.

4. The slopes returned show grades of 2.2% for the first segment and 1.1% for the second
segment.

Note: Given this information, we shall create a channel with a 0.75% longitudinal slope
to ensure the channel centerline remains below existing ground.
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=>» Design a Channel using the Channel Wizard

Next we will design the channel which drains the pond outflow into the roadway ditch.

Why am | designing the channel first? Because the elevation of the channel is controlled by
the existing roadway ditch. Our new ditch in turn affects the low point of the pond.

1. Zoom into the pond outflow channel on the south of project

2. Start the channel wizard (Modeler > Tools > Channel Design)

W2 Create a Channel - Start
Channel

=& =

Owerview

This wizard will step through
the creation of a channel...

Steps
1) Define the Channel Name.
2) Define the Channel elements.
3) Define side slope details
4) Finish.
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Channel Wizard

3. Click Next

4. Create a new Object from the “Define Channel Name” panel. Click New.

M4 Create Mew Object [=] = [
-

Object Name: | Channell | Comeel |

5. Set type to Channel and name as desired. Enable “Add To Active Model”. Click OK.

W+ Create a Channel - Define Mame [=] @ =3

Channel

Define Channel Name

The Channel will be placed in an existing
or new object.

Add to Object: [Channel1

| «Back

[ Mest> |

| Cancel

6. Click Next.

Note:

B Create a Channel - Define the elements -> Along Element from Point E [=] @

Channel Center Line

/‘\/\ L] 7)(Gee v)[07%0
ol (ffzet Height: -2 000
‘ 7 74| [Drape on Object = [Ground 1 -
Select elements that define Define a point.
the channel. X 25175281
[ <Back | [ Mext> | ﬁ% f‘%\ % B | v ese1352s
Cancel || Finish 2 7 | 1051466

The previous analysis we did gives us a strong indication that these settings

should provide a solid first design scenario attempt.
Populate the dialog as shown above.

Select the channel centerline element.

Use the DP button to snap to and select the right hand end of the channel centerline.
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Channel Wizard

10. Click Next.

M+ Create a Channel - Define the side slopes and section details El =] @

Channel Section
Bottom

Width: [Fixed =| 6.000 Slope(®) | 0.100

Berm
th A‘ r Featurs — = DesDitchTop hd

Side

Depth | 1.50

Channel Side |Slopeunrise  »| | 2.00 ;[ 1.00
Feature | |l-———- DesDitchTop i

Berm Details
Width | 1.000 Rel To [Object +|(Ground 1 -]

Feature x||[——=-—- DesDitchTop i

: Object Side Slopes
| Cmel | | by | Cut: |Sloperunrse = | 2.00 [ 1.00
Fil: |Slope unrise = || 3.00 ;[ 1.00

11. We will design a 6 feet wide ditch with flat bottom and 2:1 sides. Enter the above
information to accomplish this.

Note: The berm is only added if the ditch jumps out of the ground into a fill situation.
If this happens then a berm of the specified width is designed and the fill slopes
at bottom come into play. The fill condition is determined in relationship to the

object specified in Rel. To.
12. Click Finish to complete the design of the ditch.

/, ;’I

13. On the inside of the middle vertex, the triangles are cutting across. We could correct this
with the site element information tool and change the outside element to Boundary. You

may do this on your own or at a later time.

Note: Use the Analysis>Profile tool to check the grade of the channel relative to
existing ground to ensure you have achieved the desired result... (a channel that

flows the correct way...)

14. Project>Save.
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Pond Wizard

=>» Design a Pond using the Pond Wizard

1. Zoom into the area of pond at south of the project. The blue shape indicates the bottom
of the pond.

2. Start the pond wizard. (Modeler > Tools > Pond Design)
M+ Create a Pond - Start [ = =

Pond Owerview

This wizard will step through
the creation of a pond...

Steps
1) Define the Pond Name.
2) Define the Pond elements.

3) Define Pond slopes and Berm
slope details.

4) Finish.

< Back Mext >

Cancel Finish

3. Click Next
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4. Define Pond Name > New. Create a new Pond Object (Pond 1).

Note:

M+ Create a Pond - Define name and design constraints

Define Pond Mame

The Pond will be placed in an existing
or new object.

[F=R{EcR(Fx=
Pond

Add to Object: [Pond 1 v|| New .. |

Design Constraints

Design [Bottom-Up +| p

To Water Elev.  +] | 1056.001
V| Use a Freeboard: | 0.500

With the new pond object created as shown above, we can set the first of our
design parameters. We’ve decided to do a bottom up design because our
constraints come upstream from the roadway ditch and channel we designed

earlier. We will design to a water elevation.

5. Enter Water Elevation of 1056.0 and Use a Freeboard of 0.5.
6. Click Next.
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Pond Wizard

7. We want a pond with a 1% slope on the bottom so set the dialog as shown above.

= Design option = radial from point (top right button)

= Slope = 1.0%

= Drape on Model = SubDivision Plan

= DP =a point at the end of the channel as shown below.

B4 Create a Pond - Define the elements -> Radial from Point =10 = %
Pand Blevation
= — (V] |Slope % x| |1.00
& Lo Offset Height: | 0.000 -
—1 -
_ P (Drape on Model ] [SubDivision Plan = | e
ey KRR -
7
= e
Select elements that define Define & point. 7
the pond. ~
_ X 2617311.34
: ¢
ﬁ{R f‘% % I B Y. 658083164
Z: | 1053142
-
I -
s e 4
s s 4
{ &
- . -
s s
/ I"" /
// e
P s

8. Click DP to set the location to derive the elevation (see above image).
9. Select the blue shape as the pond element.

10. Click Next
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11. Populate the Pond Slopes and Berm details as shown below.

M4 Create a Pond - Define pond slopes and berm
Interior Side Slope

Slope unrise T

(=] =5 =

3.00 21 1.00

erm Feature Al

r

Feature - DesPondTop -
Berm Details
| Create Berm Width: | 6.000 /| Fill Only
Relative To: [Object =] [Ground 1 -]
Slope % x| |1.000
Feature Type: | Boundary hd
Lrond B DesPondBerm -

DezPondBem

T E

< Back Next Exterior Side Slope
[ = ]| = | Cut: | Slope Unit/Unit +| | 0.333

Fill: |Slope Unit/Unit | | 0.333

12. Enter the design parameters as shown above

Interior side slopes = 3:1 using feature DesPondTop

Berm checkmark ON
Berm width 6.0

Berm checkmark in fill only ON relative to object Ground 1

Berm slope = 1.0%

Berm feature type = Boundary
Berm D&C Feature = DesPondBerm
Exterior side slopes = 3:1

13. Click Finish. And you should see a successful completion message.

Information

. Pond created successfully
1 ) Volume = 24727.579 Cubic Feet
Water Elevation = 1056.000
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Pond Wizard

14. Click OK to see the finished pond.

=>» Review interaction of pond and channel

1. Open the pond object for edit (Modeler > Object > Edit). Switch to the Slopes tab and
turn on the checkmark to display with object.

W+ Edit Object - Side Slopes [ = =
Object Name: [Pond 1 |

Properties | Elements | Slopes | Display || Slope Indicators

Side Slope: | Cut-Fill Slope | [¥] Display with Object

Comer: |Rounded «| [Radial -]

Cut: |Slope Unit/Unit - 0.333
Fill: | Slope Unit/Unit - 0.333

2. Click APPLY.

Dec-08 51 Advanced Modeler

Copyright © 2008 Bentley Systems, Incorporated



Pond Wizard

3. Now zoom in to where the pond and channel objects meet.

4. Note how the pond contours take precedence and flow down into the channel. This is
exactly what we want. It happens this way because the pond follows the channel in the

FIFO list.
Wt Edit Model (=] = =]
Model Name: |SubDivision Plan hd |

| FIFO | Display Model || Display Objects |
FIFO List
EXROAD @
ROADA
ROADE @
ROADC
ROADD L2
Med1
Channell ﬁ
Pand 1 %

Base Object: [Ground 1 -] Process
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=>» Review interaction of Pond and RoadC

The pond appears to be encroaching on the limits of RoadC. We can check this with the

profile analysis tool.

1. Start the profile analysis tool (Modeler > Analysis > Profile)

M1 Profile (o] =@ ===
File
.
Type | Feature Level Color |Weight| Style Extract |
0OBJ  Ground 1 DesRetWall & 2 3 On
OBJ Channel DezRetWall 1 4 1] On
OBJ Pond 1 DesRetWall 1 4 ] On
OBJ ROADC DesRetWall 5 4 ] On b4
[Site Object | IF{OADC vl —

2. Enter the objects to the list as shown above. For each object:

= Choose the object from pull-down list

= Set the desired symbology in the sample (we are mainly interested in having

different colors)
= Click the Add button
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Pond Wizard

3. Click the Create Profile button (middle button)

- Profile (== EOR ==

File

ﬁ j{ / Curve Stroking: | 0.000

Note: The display will be blank to begin with.

4. Click the Place profile element button (second from right) and strike a line across the side
of the pond as shown below.

B4 Profile o= |[z=]
File

@ f{ Curve Stroking: | 0.000

POWETl Lo =

Approx. profile
location
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Pond Wizard

Note:

The pond is undercutting the road.

W2 Drofile
File

P& ~

=& =

Curve Stroking: | 0.000

=F3a
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Create a Retaining Wall

Create a Retaining Wall

We want to add a retaining wall between Road C and the pond.

Note: In the real world, the designer would evaluate the cost of the retaining wall as
compared to other options. For example, it might be more cost effective to
relocate the pond or relocate Road C.

Many users overlook the simplicity of modeling a retaining wall, which is why we’ve
included this section in this manual.

The process we will use for this situation is :

= Drape an element on the higher object (Road C) to set the elevation of the top of wall.

=  Then compute the elevation to the base of the wall at a slope from the bottom of Pond 1.
= These are the only two elements that will be in the retaining wall object

Warning: This does not design a retaining wall of course. It models the face of the wall as a
surface in our design. The specifics of the actual retaining wall design would require
a structural engineering approach. Our surface design could be used by the
structural engineer to set wall elevations however.

1. Zoom into the area where pond and Road C meet. You’ll find two lines already drawn
for the wall. The red line will represent the top of the wall and the green line will
represent the bottom. (The image below has some levels turned off.)

Red Dashed == Top of
Retaining Wall

Green Dashed ==
Bottom of Retaining
Wall
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Create a Retaining Wall

2. We need to be aware of the boundaries of the road object so we can make sure the top
line can be draped entirely on Road C. So, let’s turn on the boundary display of Road C.

(Modeler > Object > Edit)

M+ Edit Object - Display

= & =

Object Name: [ROADC

x)

| Properies " Elemerts " Slopes I Display |Slope Indicators |

[] Triangles: [ Apply ] [ Applyto... ]
[ Vertices: 123 Boundary: l:l
Major Contour Minor Contour
Place: Place:

Elev. Interval: | 1.000 Blev. Interval: | 0.200
[7] Label: [7] Label: i

3. For Road C, turn on the boundary checkmark and set the color to purple.

4. Click APPLY

5. The red line will be top of wall. It must drape entirely within the boundary. Zoom in
close to each end of the red line to make sure it is drawn OK. Also scan along the length

of the line.

6. Create a new retaining wall object (Modeler > Object > New)

M4 Create Mew Object

(=] 5 =S

Obiect Type: [Retaining Wal

-

CObject Name: | RW1

Add to Active Model
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Create a Retaining Wall

7. Now, add the top of wall element with the New element tool (Modeler > Element >

New/Edit)
M+ New / Edit Site Elements -> Drape on Model / Object =] & =
7] Addto Active Object: [RW1 v [ New.. Apply
| Blemert | Poirt ” Section " Display |
{;\ »{*.}- F Xj 1_% = Define Elements
I ﬂ% I -
Feature Type: |Boundary - %‘}% x I—I
[Drape on Object ] [ROADC | V| Redefine Site Blemert

(ffzet Height: | 0.125
Drape Option: | Entire Element -
/| Use Reference Element Association

= We are using the drape option.

= Since we have only two elements in this object we can make them both
boundaries.

= Disable the offset height (It might be reasonable to add a little extra height. For
example, if you wanted a barrier rail to prevent falling into pond you could add
maybe 2 feet offset)

= Drape option = Entire element

= Use reference element association so that future changes to the road will update
the wall.

= Select the red line
8. Click APPLY

Note: We will compute the base of the wall at a slope from the Pond bottom.
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Create a Retaining Wall

9. Switch the New element tool to the Slope/Offset Option

M2 New / Edit Site Elements-> Slope/Offset From Site Element =] & =
Add to Active Object: [RW1 7| [ New.. Apply
Blemert | Point ” Section " Display |
(\} {*.}- f Z Xj 1_% j%f_,l\_ﬂ Define Elements
ﬁ% L__E3
Feature Typs: ﬁ% 5(
300 |-[100 Redefine Site Element
[7] Offset Height: | -0.500 Reference Element
Projection Option: Source
Use Reference Element Association

= Feature type will be boundary

= Slope =3 : 1. This will continue the Object Side Slope.
= No offset height

= Projection option = Entire element

= Turn on Use Reference Element Association

10. Define Elements: Select the green line to be defined

11. Reference Elements: Use the Select Reference button and Pick/Accept the pond bottom
shape.

12. Click APPLY
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Add a Low Flow Keyway to Pond

Adding a low-flow keyway is as easy as adding another channel object. We have already
drawn the path of the keyway. It begins at a drainage network outlet at the head of the pond
and flows downward in a meandering path towards the outlet structure.

Keyway path

1. Create a new Channel object (Modeler > Object > New)

M4 Create Mew Object [=] = [
-

1| Pond Keyway Cancel

| Add to Active Model

2. Name Obiject as shown above.
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Add a Low Flow Keyway to Pond

3. Start the channel wizard. (Modeler > Tools > Channel Design)

B4 Create a Channel - Start
Channel

Cverview

This wizard will step through
the creation of a channel ...

Steps
1) Define the Channel Name.
2) Define the Channel elements.
3) Define side slope details
4) Finish.

=]l= =

4. Click NEXT

W2 Create a Channel - Define Name

Channel Define Channel Name

or new object.

=& =

The Channel will be placed in an existing

Add to Object: |Pond Keyway

v|| New... |

| < Back || Mezt > |

5. We will use the Pond Keyway object we created above.

6. Click NEXT
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Add a Low Flow Keyway to Pond

™ Create a Channel - Define the elements -> Drape on Model/Object E [=] @
Channel Center Line

/\/‘\ éﬁ:} [Drape on Object | [Pond 1 - |
e ] Offset Height: 0.500

f}f =i Drape Option:: | Entire Element |
iy

tieg

[

i,

Select elements that define
the channel.

) e

7. Since the pond already slopes, we can simply drape the channel on top of the Pond object
with a -0.5 offset as shown above.

8. Select the keyway centerline and click NEXT.

W+ Create a Channel - Define the side slopes and section details = = |[=]
Channel Section
Bottom
Width: [Foeed =] | 1.000 Slope{x) | 0.100
Feature_ w)[————- DesDitchTop i
Side
Depth | 0.40
Channel Side [Sloperunzise  ») (200 |:|1.00
Feature ¥ ————- DesDitchTop T
Bem Details
Width | 1.000 Rel. To [Object ) [Ground 1 - |
Feature_ w)[————- DesDitchTop i
< Back Mead = - -
Object Side Slopes
| Cancel | [ Fmsh | Cut: [Sopemnnse v 200 |:1.00
Fil: [Slopemunxise =] 300 |:[1.00

9. Set the parameter as shown above. The berm will never come into play because we are
working on the regular grade of the pond bottom and the channel depth is less than the
offset we used above.

10. Click Finish.

11. The channel is designed, but notice how the contours are jumping across the insides of
the arcs. This is because the channel edges were designed as breaklines.
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Add a Low Flow Keyway to Pond

12. We can change the outside elements to Boundary elements to improve the modeling of
the channel.

13. Element > Change Feature.

W ChangeFe.. [ = | = [

Element Selection

R g

Feature: |Boundary =
Apply

14. Set Feature to Boundary.
15. Select both of the outside channel elements.
16. Click Apply.

17. The keyway is now correctly modeled.
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Advanced Model Visualization Topics

You may have noticed during this workshop that the model contours are displayed differently
than in other workshops you have attended.

During this workshop we have used some different visualization settings to point out some of
the possibilities, particularly in plans production.

= The existing contours are shown as dashed lines wherever the ground is undisturbed.
= EXisting ground contours are not shown where proposed grading is to take place.
=  The proposed surface contours are shown as solid lines

= The tie slopes for objects which make up the model are shown.

Proposed
Contours are
Solid

Existing Contours are
Dashed

Tie Slopes are
Shown

These are common settings for plans production display of contours and are easily
configured.
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Advanced Model Visualization Topics

1. Open the model for editing (Modeler > Model > Edit) and switch to the Display Objects

tab.

® Edit Model

=& =

Model Name: [SubDivision Plan

-]

FIFO || Display Model | Display Objects

Object Type
] Roadway
] Median
] Channel

[JPond
] Retaining Wall

Apply

Clip Objects from Model: [View With Objects Only = |

Display Base Object:

[View Without Objects |

2. At the bottom we have turned on the checkmark for Clip Objects From Model and set

the option to View with Object Only. This

tells modeler to only show the proposed

contours where there are actual design objects shown.

3. We have also set the check mark for Display Base Object. This tells modeler to show

the existing ground contours.

4. The Display Base Object option is set to View Without Objects. This tells modeler to
clip out the existing ground contours where design objects are located.

5. Switch to the Display Model Tab

s Edit Model =] @ =3
Model Name: [SubDivision Plan - |
FIFO | Display Model | Display Objects

[] Triangles: Apphy

[ Vertices: B u [~] Boundary:

Major Contour Minor Contour

Place: Place:
Blev. Interval: | 5.000 Blev. Interval: | 1.000

[C] Label: e [[] Label:

6. This is where we set the proposed contours to be solid lines at a 1.0 foot interval.
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Advanced Model Visualization Topics

7. Now open object Ground 1 for edit (Modeler > Object > Edit) and switch to the Display
tab.

M+ Edit Object - Display =N O R|E>=

Object Mame: [Ground 1 "]

| Properties " Elements " Slopes I Display |S|ope Indicators |

[] Triangles: [ Apply ] [ Applyto... ]
[] Vertices: J [ Boundary: _
Major Contour Minor Contour
Place: Place: _ -
Elev. Interval: | 5.000 Blev. Interval: | 1.000
[] Label: " [] Label: 12

8. This is where we set the existing ground contours to dashed lines. Note we set the same
contour interval which is probably a good idea. We used the same colors but this is not

required.
9. Now switch the object name in the object edit dialog to Pond 1 and switch to the Slopes
Tab.
W+ Edit Object - Side Slopes [ = =
Object Name: [Pond 1 |

| Properties " Elements I Slopes | Display " Slope Indicators |

Side Slope: [CutFil Slope Display with Object

Comer: |Rounded «| [Radial -]

Cut: | Slope Unit/Unit + 0.333
Fill: | Slope Unit/Unit +| | 0333

10. Here is where we set the option to display the tie slopes as proposed contours by turning
on the Display With Object checkmark.
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Module Summary and Review

Summary

You should now able to:

Apply the roadway design wizard to designing an existing road which will be widened.

= Add a raised median to a roadway which was previously designed using the road network
tools.

= Editaroad’s composite section to add information to the template.
= Add a mid-block cul-de-sac to a roadway.

= Produce new revised cross-sections based on the previous two edits.
= Create a pond using the pond wizard.

= Add a retaining wall between two objects.

=  Create a channel using the channel wizard.

= Edit the profile of the channel.

= Add a low-flow key-way to a pond.

= Modify the contouring of a Model in preparation for Plans Production.
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Questions

1. Can the Road Wizard be applied to existing roadway widening project?
2. If yes; what specific steps or input is needed?

3. Will the Roadway Network tool create intersections for Roadways that are not in the
Roadway Network Object list?

4. Can the simple Modeler tools be used on an Object that was created with a Wizard?
5. Is it mandatory to use Design and Computations Manager with Modeler?

6. If I manually modify a Roadway that was created with the Wizard, how do | update the
XS’s?

7. ALL cul-de-sacs be created with the Roadway Wizard tools.

= True
=  False

8. What slope settings should retaining wall Objects typically have?

Advanced Modeler 68 Dec-08

Copyright © 2008 Bentley Systems, Incorporated



Module Summary and Review

Answers

1. Can the Road Wizard be applied to existing roadway widening project?

Yes!

If yes; what specific steps or input is needed?
The Composite Section file must be created with a widening project in mind.

The Alignment needs to be “designed” with the widening project in mind (may be a
case of using the existing surface profile rather than a “design” profile.)

Will the Roadway Network tool create intersections for Roadways that are not in the
Roadway Network Object list?

No.

Can the basic Modeler tools be used to add to or modify elements in an Object that was
created with a Wizard?

Yes.

Adding or modifying Site Elements within an Object created using a Wizard is a
regular option or workflow. The Wizards are designed to create data quickly... they
will not always be able to provide the exact result you want. Using the regular tools
to make modifications is an expected design scenario.

Is it mandatory to use Design and Computations Manager with Modeler?
No.

But... there are many advantages to using the D&C Manager in Modeler and in
general. It is recommended to set up and use D&C Manager... it is not mandatory
when working with Modeler.

If I manually modify a Roadway that was created with the Wizard, how do | update the
XS’s?

You need to go into the Wizard and select that Object’s roadway alignment to set
the tool for manipulation. You then need to step through the Wizard without
modifying anything to the Update dialog — then step “Back” and “Next” to update
the XS’s without the Wizard modifying the Object.

Another option is to change to the XS Model (DGN Model) and open the Draw XS
tool. From there, you can manually re-cut the XS’s.
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7. ALL cul-de-sacs be created with the Roadway Wizard tools.

=  False

Mid-road cul-de-sacs will require the use of the simple Modeler tools though, in
general, cul-de-sacs (no matter where they are located) are a very easy design item
with Modeler.

8. What slope settings should retaining wall Objects typically have?

Typically, retaining wall Objects should have the Object Slope settings set to “no
slopes”. Typically, retaining wall elements are created by draping onto a surface
using entire element. The desired result is to exactly follow the surface. So slopes are
not required or desired... typically.

Advanced Modeler 70 Dec-08

Copyright © 2008 Bentley Systems, Incorporated



