Practice Workbook

This workbook is designed for use in Live instructor-led training and for OnDemand self study.
OnDemand videos for this course are available through CONNECT Advisor and on the LEARNserver.

Introduction to OpenSite Designer

This course is suitable for the 2019 Release 1 (10.07.00.56) version of:
OpenSite Designer CONNECT Edition

About this Practice Workbook...

= This PDF file includes bookmarks providing an overview of the document. Click on the bookmark to quickly jump to
any section in the file.

= Both Imperial and Metric files are included in the dataset. Throughout this practice workbook Imperial values are
specified first and the metric values second with the metric values enclosed in square brackets. For example: 12’
[3.4m]

= This course workbook uses the Training and Examples workspace delivered with the software.

= The terms Left-click, Click, Select and Data are used interchangeably to represent pressing the left mouse button.
The terms Right-click and Reset are also used interchangeably to represent pressing the right mouse button. If your
mouse buttons are assigned differently, such as for left-handed use, you will need to adjust accordingly.

Have a Question? Need Help?

If you have questions while taking this course, search in CONNECT Advisor for related courses and topics. You can
also submit questions to the Civil Design Forum on Bentley Communities where peers and Bentley subject matter
experts are available to help.

f BenﬂeU TRNC03707-1/01-03 Course Level: Fundamental

% Institute
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Course Overview

This workbook is designed to help users understand the basic tools within OpenSite Designer. Users will learn workflows for creating a site
project and also learn about using the new automation and optimization tools for grading.

The complete site design is shown below. We will begin with the conceptual horizontal layout of the site by creating the building footprint,
parking lots, main drive and connector drives.

Once the conceptual horizontal layout is complete we will run the Grading Solver which will optimize the grading for the site and also define
the elevations of the 3D site elements.
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Exercise 1: Getting Started

In this exercise, you will learn to start the software, select the proper WorkSpace & WorkSet, open a design file, review the interface, attach
reference files, set the active terrain model and define 2D & 3D Model Views.

Skills Taught

= Start the Software

= Select WorkSpace and WorkSet

= Open a 2D Design File (.dgn)

= Review the Ribbon Interface

= Review CONNECT Advisor

= Attach Existing Terrain and GIS Parcels Reference Files
=  SetActive Terrain Model

= 2D and 3D Model Views
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Start the Software and Open a Design File

In this section you will start the software, set the workspace & workset and then open a design file.

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

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

a. Select Training and Examples from the WorkSpace drop-down menu.

b. Select Training-Imperial [Training-Metric] from the WorkSet drop-down menu.

No WorkSpace - No WorkSet Training and Examples ~ Training-lmperial -

3. Open an existing file.

I

a. Select Open File.
b. Browse to C:\Bentley Training\Introduction to OpenSite Designer or other folder where you unzipped the dataset files.

C. Open the file named Site-Model.dgn [Metric-Site-Model.dgn].
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Navigating the Interface

Tools can be accessed a variety of ways, including the familiar Ribbon interface. Ribbons are arranged by Workflows, which are selected from
a pull-down in the upper left corner of the software.

1. Activate the OpenSite Modeling workflow from the pick list in the upper left corner if it is not already active.

m |OpenSiteModeIing '| 2~ = H l'._::g G::: - v * g =

Home Terrai Genmetrs ite Layout Temnplate Modeling
Workflow p— .
& MNone Set Active Worlflow - a r: 1 E
s

=S - [= - - = Attach
20 =0 =0 @0 L0 Bgnss Tools+ %

Attributes Prirmary

m |OpenSiteModeIing | BB H l'._::g [f::: - v * é =

OpenSite Modeling jeometry Site Layout Template Mot

OpenSite Drawing Production _—
= survey fault ' Q U
= Geotechnical o v|fq0 - Explorer 'Igot;
Reality Modeling

Drawing == P

B ' Subsurface Utilities
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The ribbon menu will reflect the OpenSite Modeling tools. The tools are organized into categories on the ribbon tabs.

OpenSite Modeling - - H-HE fa « - 4 & 2 5 C\Bentley Training\Introduction to OpenSite Designer\Site-Model.dgn [2D0 - V8 DGN] - OpenSite Designer CONNECT Edition
Home Terrain Geometry Site Layout Template Modeling Model Detailing Drawing Production Drawing View Ribbon (F4
_ . B (g ere- & | 2 _ va
& None Default Q E el :f-? 5 RV & J’&Eﬁ ﬁf OpenSite Help
e = =0 - . || Explorer Attach _ Elernent .-, Reports  Civil  Corridor  peget  Terrain  Import  mport Export | = Open RSS Reader
EL =20 =0 @0 fa0 i Tools™ 75 * T * Selection L} ~ b Analysis~  Reports ™ Manager | Import~  Geometry > |RD topIFC R
Attributes Primary Selection Model Analysis and Reporting Model Impaort/Export OpenSite Help

= Home - Common tools such as Attributes, Explorer, Attach Reference Tools, Models, Level Display and Element Selection.
= Note the OpenSite Help tool in the upper right corner of the ribbon. (Home > OpenSite Help > OpenSite Help)

= Terrain - Element selection and terrain modeling tools.

= Geometry - Element selection, Civil AccuDraw and geometry tools including Lines, Arcs, and Points.

= Site Layout - Element selection and specialized groups of tools for site layout and design (Draw Basic, File Import, Parking, Pad,
Pathway, Vertical Geometry, Grading Proposed and Modify Phase).

= Template Modeling - Element selection, superelevation and corridor modeling tools.
= Model Detailing - Element selection, Civil Cells and 3D tools (Linear Templates, Surface Templates, etc.)

= Drawing Production - Element selection, saved views, notes, text, annotations, and plans production (cross section, plan, and profile)
tools.

= Drawing - Commonly used MicroStation drawing tools. To the complete set of MicroStation tools change the active workflow to
Drawing, Modeling (3D only) or Visualization (3D only).

= View - Commonly used view control tools.

2. Click on each of the Ribbon tabs and notice how each tab has a different set of tools.

DpenSite Modeling - L] PR = =
common tools like Create New File, Open File, Save Settings Compress File, il I L ;
Undo, Redo, Print, Explorer and Properties. It is easily customizable.

Home Terrain Geometry Site Layout Template Modeling

The Quick Access Toolbar to the right of the Workflow drop down list contains £
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A Search Ribbon tool is also available at the right side of the title bar. Use it to find tools
across the multiple ribbons. When you are not sure where to find a tool, simply type the
command in the Search Ribbon field and a search will be performed across all ribbon Search Ribbon (¥4 X - & o Es w
menus.

- 0 X

Ribbon (2)

Shown to the right are results for a search for Geometry.

3. Search for a tool using the search ribbon. Key in Parking in the Search Ribbon field. ST -

parking| x-;. AE“F

4. Notice the results of the ribbon search are displayed in a dialog below the Search
Ribbon field.

5. Click on Show Details in the bottom right corner of the dialog, the tool list will be
expanded and the description of the tools are now shown.

parking X -
Ribbon (2)

k
' é Parking Lot
i
1

Parking Direction

&= Define the Aisle Direction how ils |

Hi il

Copyright © 2019 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted



6. Hover over Parking Lot

The search results expand, showing where the Parking Lot tool is located in the
ribbons: OpenSite Modeling -> Site Layout -> Parking. You may have different or

additional paths.
Clicking on the OpenSite Modeling -> Site Layout -> Parking path will open the tool.

7. Inthe Search Results dialog, Left-click Parking Lot to open the Place Parking tool.

&8 Place Parking — X ‘
Radius 000 ]
Area [0.000 ]
Method |Pick Points s |

Feature -~
Feature Defimition  Site_Parking_Light_Duty_Full_Depth_Asphi ~
Name Prefix PRK_LOT

8. Right-click to close the toolbox.
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parking x -

Most Recently Used (1)

!
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I

| Ribbon (3)

é Parking Lot

Parking Direction
= Define the Aisle Direction

Space Point
Owerride a set of Parking Spaces

Hi il
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9. Introduction to the Back Stage View.
a. Activate the Back Stage View by clicking File in the ribbon menu.
The Back Stage View will appear.

Notice the various options on this screen such New, Open, Save, Save Settings, Settings, Help, etc. Some of these “File” tools are
available from the Quick Access Toolbar, but the bulk of the File capabilities are here.

C\Bentley Training\Introduction to OpenSite Designer\Site-Model.dgn [2D - V8 DGN] - Openbite Designer CONMECT Edition =

New Open

Open Recent Files for Training-Imperial
Site-Model.dgn
C:\Bentley TraininghIntroduction to OpenSite Designery,
Modified: 4/10/2019 3:26:15 PM Size: 1716 KB

Browse

Save

Save As

Save Settings

Send Mail

Close

Tools

Settings

Properties

Print

Import

Export

Publish i-model

Help

Feedback
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b. Select Settings.

Settings are broken up logically. User, System, File and Configuration all have corresponding tools here. This keeps the ribbon menus
focused on the engineering and production tools.

C:\Bentley Training\Introduction to OpenSite Designer\Site-Model.dgn [2D - V8 DGN] - OpenSite Designer COMNECT Edition

New

Open

Save

Save As

Save Sethings

Send Mail

Close

Tools

Settings

Properties

Export

Publish i-model

Help

Feedback

Settings

o)
{f_[\(i';' System (PC)

oag]
1o } File

{.'""'I
{fo 3 Configuration

User Settings

'E:'% AccuDraw Settings

=
&iﬁ Button Assignments

I_lﬁ[ Customize Ribbon

.
Aa Explorer Settings

l F?@l Function Keys

Py
<L > Gesture Assignments
ke °

% Keyboard Shortcuts

A=

@ == | Message Center Settings

% Preferences

:10‘ Tasks

I Tool Boxes

Change settings for the operation and performance of AccuDraw

Assign key-ins and add key combinations to keyboard logical buttons

Customize the Ribbon and Quick Access Toolbar

Change settings for browsing and managing the content within the file and linked data

Assign key-ins and add key combinations to keyboard function buttons

Assign key-ins to gestures for touch-enabled devices

Assign key-ins to be executed when pressing keyboard keys while in the Home position

Change settings for the display of messages in the Message Center window

Change preferences and settings related to how the product operates

Open the Task Navigation user interface

QOpen, close and customize tool boxes

C. Click the Arrow in the upper left corner to return to the main ribbon interface.

Copyright © 2019 Bentley Systems, Incorporated

DO NOT DISTRIBUTE - Printing for student use is permitted

10



Help and CONNECT Advisor

In this section you will explore two primary Help Sources.

The upper right corner of the OpenSite window has a button for Help

and CONNECT Advisor ;v A B F{.

1. Click the Help button.

The help file is located online make sure you have internet connectivity. You also have the option to view offline help as well.

Online Help X

OpenSite Designer will now display online help. Make sure you have intemnet
connectivity.

To view offline help, uncheck the “Use Online Help” option in the Preferences dialog
(File > User > Preferences) from the Help Settings category.

[_] Do not display again

a. Click OK to launch the online help. The Help button launches the familiar interface of Indexed, Searchable and Hyperlinked topics.

—
23 Opensite Designer

T= Home - 5

} Opensite Designer CONNECT Edition . . ey
DY What's New? OpenSite Designer CONNECT Edition Help
P Getting Started Last updated: March 27, 2019
» The Ribbon
P File
» Home OpensSite Designer CONNECT Edition
P Terrain What's New?
P Geometry Getting Started
P site Layout The Ribbon
P Template Modeling File
P Model Detailing Home
» Drawing Production Terrain
P Survey Geometry
[ subsurface Utilities Site L?-V"”t -
. Template Modeling
[ Geotechnical Model Detailing
» Readme Drawing Production

Contents Survey

Subsurface Utilities
Geotechnical

Tool Index Readme

Key-in Index
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CONNECT Advisor is a software component/desktop application which provides a unified interface for you to interact with various Bentley
content in one location, thereby eliminating the need to browse to various sources individually. CONNECT Advisor boosts productivity as it
reduces the time required to access and get information. You get the ability to browse-search-view-interact without having to leave the

application that you are working on.

CONNECT Advisor performs the following functions:

1. It provides you with information related to a. Posts, Wikis, and Blogs from

Bentley Communities

= Videos, Hands-on, and Assessments from Bentley LEARN server

= Videos from Bentley YouTube Channels

= Bentley News and Announcements

Upcoming Bentley Events

= Product Help

2. It provides you with a unified interface that displays the above items all
gathered from their respective sites and locations.

3. It gives you the ability to search within all the available sources (Bentley
Communities, Bentley Learn, Bentley YouTube channels, Bentley News and
Announcements, Bentley Events, Product Help.)

4. It enables you to filter information based on:
= Product Generation
= Release Label
= Language
= Content Type

= Tags, Region, etc.
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Search Q
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New functionality and improvements are being added regularly. The surest way to have up-to-date training for CONNECT Advisor is to click on

its Help button. From its Help you can get version-appropriate help. It provides all the CONNECT Advisor training you need.

CONNECT Advisor

Getting Started Guide

Bentley Systems Inc.
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Attach Reference Files

In this section, you will learn to attach the existing terrain model (i.e. existing topography) and GIS parcel data. We will use these files
to help layout the site.

1. Activate the OpenSite Modeling workflow from the pick list in the upper left corner of the screen.

2. Attach the existing terrain model file.

a. From the ribbon menu select Home > Primary > Attach Tools > References
iﬁ b. Select Attach Reference
| Bl |

c. Select the file Terrain_Existing.dgn [Metric-Terrain_EXxisting.dgn]

d. Set Attachment method to Coincident World.

e. Select Open to attach the file.

@ References (1 of 1 unique, 1 displayed) — x
Tools  Properties
E_E 'Il@ $§ ‘_‘] ;;; '-:.1:) {;:1'5 Q aj Sj j; _E.:lfi Fj £E| @ xj Hilite Mode: | Boundaries =
Slot P & FileName Model Description Logical Orientation Presentation  Visible Edges Gl L k@&
1 Terrain_Existing.dgn Default Master Model Coincident - World Wireframe Dynamic . & s
Scale | 1.000000000 : | 1.000000000 Rotation | 00°00'00" Offset X | 0.000 Y | 0.000
IE]IE%,‘ ;‘@_—PJ.F_ "L Mested Attachments: | Mo Mesting * | Mesting Depth: | 1 Display Overrides: | Allow =
Mew Level Display: | Config Variable * | Georeferenced: | No A

The Terrain_Existing.dgn will now appear in the References dialog.
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3. Review the existing terrain.

a. Click in View 1 to make it active and select Fit View.

an

L £, p B

"y,

|
B}
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4. Using the References tool, attach the GIS_Parcels.dgn file.
@ a. Select Attach Reference
b. Select the file GIS_Parcels.dgn
c. Set Attachment method to Coincident World.

d. Select Open to attach the file.

@ References (2 of 2 unique, 2 displayed)

Tools  Properties

.EEE v|@ -$(, |:| % Tc% %—3‘.‘ Q "?j Ej é; -E’:E_» 1_13 gfﬂ @ }@ ﬂiliteMode:;Boundaries '._.

Slot P A File Name Maodel Description Logical Orientation
1 Terrain_Existing.dgn Default Master Model Coincident - World
2 GIS _ Parcels.dgn Default Master Model Coincident - World

Presentation  Visible Edges

Wireframe Dynamic
Wireframe Wireframe

& S

[ 1.000000000 | Rotation | 00"00'00" | offsetx | 0.000

Scale [ 1.000000000

CIRiN = 5. = |

8 & 71 " Nested Attachments: :_.!'\l_o__Ng_s_tir]_g_ - ' Mesting Depth: 1
Mew Level Display: ;Co_n_f_i_g_ Variable ' Georeferenced: No 2

-

The GIS_Parcels.dgn is now attached.

e i .": {"“ B ,"I. .l'\\

e. Close the References dialog.
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Before we continue, lets be sure that the terrain model and GIS parcel files that were attached are in the correct location geographically.
A good way to check this is to turn on the Background Map in the view (Internet connection is required for this to work).

5. Turn On the Background Map Aerial Imagery.

a. Select View Attributes.

b. Expand the Background Map panel by clicking the down arrow.
c. Set the Background Map Type to Aerial.

B View 1, Defauit (= e =)
(Gl -2 PPRO9D BF SRS
tew Number: 1 :.J_II E;
] Presentation =

Display Style: |éh\"ﬁreframe v|

T, ACS Triad 5 FastCells
D Background FiII
311 Boundary Display H Grid
| Camera Eﬁ Level Dverrides
Clip Back 5] tire sves

Clip Front ELine \eights
CS(, Clip Volume Markers
Constructions @ Patterns
Default Lighting @Tags
Dimensicns Texl
[t pote Fietss 14 Text Hodes
@ Displayset @Transpar&ntr{

Global Brightness ‘ o
A4
-~

@ Wiew Setup

W Background Map

The aerial image will be automatically shown. The terrain model and GIS parcels are in the proper location as we expected. The aerial
image is being pulled from Bing Maps and is utilizing the geographic coordinate system that is assigned to this design file.
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The next thing we need to do is set the terrain model active so the software knows that the existing terrain stored in the
Terrain_Existing.dgn will serve as the foundation of our site design.

6. Set the Terrain Model Active.
~ a. Select the Element Selection tool from Home > Selection > Element Selection

b. Set the Element Selection tool to individual mode by selecting the individual and new icons.

J& Element Selection - X

Bjo0 ®

mp=dc om .

Notice in View 1 the green shape, this shape represents the terrain model boundary.

c. Click anywhere on the terrain model green shape. Hover your cursor at this location for a few seconds until the context sensitive menu
appears.

% d. Select Set As Active Terrain Model.

Note: Setting the Terrain Model active will automatically create a 3D Model if one does not already exist in the active design file.
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Next we will take a quick look at reviewing the 3D model and setting up 2D and 3D views.

7. Set up and review the 2D and 3D Views.

a. Press F9 (or use View Control as described in step b. below).

= Notice the view windows will now have a 2D View and a 3D View. Even though this is a 2D dgn file, you have the ability to have 2D
Models and 3D Models in the active dgn file.

= View 1 is the Default 2D model and View 2 is the Default-3D model (created automatically when you set the terrain model active).

= This view setup is typically desirable. Any time there is 3D information associated with elements, it will be displayed in the Default-

3D model.

TIP: Always pay attention to which model is the active model.

b. Alternatively, you can Right-click in View 1 and hold down the right mouse button to access special view control tools.

c. Select View Control > 2 Views Plan/3D

View Control b @ 1 View
—5 Copy EE] 2 Views Plan/3D %
= Move () 2views Plan/Profile
7 Scale @ 3 Views - Plan/Profile/3D

i Rotate

@ 3 Views - Plan/X5/3D

Mirror @ 4 Views - Plan/Profile/X5/3D

8. Close View 2, since we will not be working with anything in the 3D model just yet.

We will deal with creating 3D elements later in the course.

Copyright © 2019 Bentley Systems, Incorporated
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Exercise 2: Design Site Layout

In this exercise, you will learn how to create a site plan consisting of parking lots, building footprint, main drive and connecting drives. The
exercise will also cover how to make some object revisions.

Skills Taught

= Create Building Footprint

= Create and Edit Main Drive

= Create and Edit Parking Lots

= Review Site Layout Settings

= Review Site Feature Properties with Explorer

= Create and Edit Parking Lot Drive Connectors
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Create Building Footprint

Depending on the type of project a desired building footprint may be known. For this project were are going to reference a footprint provided
by Architect that was designed in OpenBuildings. The building footprint is geolocated and will be located at the Architect’s desired location.

1. Using the References tool, attach the Bldg_Footprint.dgn file.
@ a. From the ribbon menu select Home > Primary > Attach Tools > References
@ b. Select Attach Reference.
=5
c. Select the file Bldg_Footprint.dgn.

o

. Set Attachment method to Coincident World.

D

. Select Open to attach the file.
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2. Now that the building footprint has been attached we need to define the building footprint with OpenSite Modeling tools.

%

Building

a. Select Site Layout > Pad > Building
b. Set the Feature Definition to Building Footprint > Site_Building
c. Set the Name Prefix to BLDG
d. Follow the heads-up prompts:
= Method: Pick Points

= Enter First Pl: Pick the southwest corner of the building to place the first Pl
point.

= Enter Next Pl/Back Radius: Pick the northwest corner of the building to place
the second PI point.

= Enter Next Pl/Back Radius: Pick the northeast corner of the building to place
the third Pl point.

= Enter Next Pl/Back Radius: Pick the southeast corner of the building to place
the third Pl point.

€. Right click to complete.
f. Right click again to exit the command.

3. Now that the building footprint has been defined we can turn off the building footprint
reference file.

\B a. Select Home > Primary > Attach Tools, the References dialog will appear.
b. Select the Bldg_Footprint.dgn
o] | c. Select the Display tool to turn off the reference file.

d. Close the References dialog.
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Create Main Drive

For this project there will be a main drive that runs through the project starting at the intersection to the north and terminating into the roadway
on west side of project. In this section, you will learn how to create the main drive.

1. Layout the driveway using the image below as guide.

Driveway

o o

o

e

Select Site Layout > Pathway > Driveway
Set the Feature Definition to Driveway > Site_Driveway_Light_Duty_Full_Depth_Asphalt
Set the Name Prefix to DRIVE

d. Follow the heads-up prompts:

Method: Pick Points
Enter First PI: Pick starting point being edge of pavement at the intersection on the north boundary of project.
Enter Next Pl/Back Radius: Move your cursor southwest approximately 200’ [60] to place the second PI point.

Enter Next Pl/Back Radius: Move your cursor southwest and parallel with the property line approximately 200’ [60] to place the
third PI point.

Enter Next Pl/Back Radius: Move your cursor northwest and parallel to the south building face and pick the edge of pavement as
the last Pl point.

e. Right click to complete.
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f. Right click again to exit the command.
2. Now that the drive has been placed, change the radius for each curve to 50’ [15].

k. a. Select the drive, the dynamic text manipulators will now be displayed and available for in-place editing.

Also, note the drive width values and graphically manipulators along the driveway centerline. The graphical manipulators allow you to
move the driveway as needed.

b. Hover your cursor over the curve Pl manipulator until the radius manipulators appear.
c. Click on the radius value manipulators (they will be displayed as 0) and change them to 50’ [15].

The centerline geometry will update and the edges of the driveway will now follow the updated geometry.
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Create Parking Lots

For this project there will be two parking lots with two drive connectors. This exercise will go through how to create parking lots and how to
place and revise drives.

1. Layout the parking lot using the image as a guide.

é" a. Select Site Layout > Parking > Parking Lot

Parking
Lot

b. Set the Feature Definition to Parking Lot >
Site_Parking_Light_Duty_Full_Depth_Asphalt

c. Set the Name Prefix to PRK_LOT

d. Follow the heads-up prompts:

Method: Pick Points

Enter First Pl: Pick the southeast corner of the
building.

Enter Next Pl/Back Radius: Move your cursor parallel
along the back face of the building and pick a point
where the property line and sidewalk intersect.

Enter Next PI/Back Radius: Move your cursor
southeast along the property line a distance of
approximately 180’ [55].

Enter Next Pl/Back Radius: Follow the main drive to south until first turn and pick next point.

Enter Next Pl/Back Radius: Follow the main drive to the southwest and set point in line with south side of building

€. Right click to complete.

f. Right click again to exit the command.

The parking lot design will be automatically created based on design standards that are defined in the Site Layout Settings. These
settings can be changed at anytime during the design process.
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2. Now that the main parking lot area is complete we will now place a front parking lot area. Use the image below as a guide.

é" g. Select Site Layout > Parking > Parking Lot

Parking
Lot

h. Set the Feature Definition to Driveway > Site_Parking_Light_Duty_Full_Depth_Asphalt

i. Setthe Name Prefix to PRK_LOT_FRONT

j. Follow the heads-up prompts:

Method: Pick Points

Enter First Pl: Pick the southwest corner of the building.

Enter Next Pl/Back Radius: Following along the west face of the building pick the northwest corner of the building.
Enter Next Pl/Back Radius: Set the next point approximately 60.1’ [18] from the previous point.

Enter Next Pl/Back Radius: Next create the western side of parking by drawing the next segment 159’ [48] long at a right angle
from previous segment.

Enter Next Pl/Back Radius: Pick on starting point.

k. Right click to complete and then Right click again to exit the command.
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3. The short end of front parking area needs to revised to remove parking
spaces.

a. Zoom in to the northeastern edge of the front parking lot

k. b. Select the 3 space parking area. Once selected the dynamic text will
appear.

c. Hover your cursor over one of the parking space elements, the
Properties tool will appear.

@) d. Select Properties.

Link Height 0.000"
False v
Space Count L
Parking \width True
Parking Depth To-UUU
Parking Angle 90°00"00.0"
Has Aisle True
Aisle Width 24.000F
0
8.000"
0.000"
Index 1
Parent Name
Parent Type Parking Lot
Has Curb True
Curb Height 0.500

The Properties tool can be used to make changes to any site feature at any time. Notice the various fields available for editing (Has
Aisle, Aisle Width, Has Curb, Curb Height, etc.) simply click in the property field that you would like to adjust and the site feature will
update automatically.
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f. Repeat the process to remove the 3 parking spaces along the southern edge of the parking lot.

When we first placed the parking lot you may have noticed we didn’t enter any design or layout information. We simply drew some shapes and
all of the parking spaces, islands and aisles where created automatically in a logical manner. This is by design. OpenSite has predefined
design standards and layout properties that are configured in the Site Layout Settings.

Parking Depth 18.000° b bl Design Standards
Parking Angle 90°00'00.0™ [+ Terrain Filters
Aisle ~ Survey Settings
Aisle Width 24 0008 4 |8 site Layout Settings
. Pmc
Ielands A Slie_Defaults
@1 Pad Default Properti
Has |slands False ac Letault fropertes
Spaces Per Island 20 b & Driveway Default Properties
Minimum |sland \Width 8.000 ) .
4 2 Parking Lot Default P rt
Bay CurbRadiis  5.000° | o e T
Island Type Landscaped /f Side
Grading »~ [HH] Bay Point
Pavement Minimum Sl 1.00% Efd Aisle Point
Pavement Maximum S1 4.00% |-E-| X
Favement Surface Typ Light Paving Space Point
Pavement Surface Dep 8.000" [LH Island Point
b G Building Footprint Default Properties
Utility Filters
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Review Site Layout Settings in Explorer

The default design standards and layout settings for the parking lot are defined in the Site Layout Settings which can be found in the OpenSite
Standards panel in the Explorer. The Site Layout Settings contains all of the default rules for how site objects and features get built.

1. Open Explorer and review the Site Layout Settings for the

. Properties (OpenSite Standards)
- parking lot. 4 (3 Selection (1) @ Iterns v
."I-a a Select EXplorer &P Area | Opensite Model v
& sheet Index v
b. Navigate to OpenSite Standards pane and expand the . OpenSite Standards IS
pane by clicking on the down arrow. IR PR
. . Search Llex
c. Expand the Standards category by clicking the arrow on | |
the Ieﬁ 4 9 Standards
’ B Libraries
d. Select Site-Model.dgn (Default) and expand the list until e e
you can see the Site Layout Settings. Phase * > L Festure Definiions
Phase Concept b [ Feature Symbologies
e. Expand Site Layout Settings until you see all of the site = Optintze > 18 Annotation Groups
settings as listed in the image to the right. Parking * > 18 Annotation Defintions
Space Count 0 L8 Civil Cells
. . . Parking ‘width 9.000" .
This area is where all of the design standards and layout Parking Depth 18.000 > 4 Design Standards
settings are defined for the various site objects. Parking Angle 90°00'00.0" > 1 Terrain Fitters
Aisle -~ {8 Survey Settings
2. Review the design standards and layout settings for the Aisle Width 24.000° e
Parking Lot Area. Islands = 4 (8 site_Defaults
Has Islands False 4 <_,A“ Pad Default Properties
a. Select Area category listed under Parking Lot Default Spaces Perlsland 20 > s Driveway Default Properties
. Minimum Island Width 8.000° 5 -
Proper“es_ Bay Curb Radius 5.000" 4 &8 Parking Lot Default Properties
b. Right click and select Properties to review the design Ieland Type Landscaped K Side
standards and layout settings for the parking area. Grading » [ Bay Point
Pavement Minimum Sle 1.00% E13 Aisle Paint
H Pavement Maximum S| 4.00% X
c. Close the Properties pane. Pavemcet Sixince Typ| Iight Paving 7] Space Point
Pavement Surface Dep 8.000° [ Island Paint
b <\ﬁ Building Footprint Default Properties
[ Utility Filters
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Review Site Objects in Explorer

As you build site objects and features they are managed and organized in the OpenSite Model within the Explorer tool. The OpenSite
Model gives you detailed information and access to each site object and its associated features.

1. Review Site Objects.

a. Navigate to the Explorer tool on the left side of the screen. Al =
- OpenSite Model N
If the Explorer is not open, select Home > Explorer. DemPe:
. . ) |5Ea'."D' ,0|,0= ¥
b. Click on the down arrow to the right of the OpenSite Model panel to expand the panel. % ke
You will now be able to see all of the OpenSite object categories near the bottom of the list. ;‘T"“‘-‘”_m:tz |
c. Click the arrow next to each site object category to further expand the list until you see all of f'i S
the site objects that make up our site. Sl
A surface Templates
d. Select the site object named BLDG, this is the building object. Notice that when you select il CEIK
the object it highlights in View 1. WS
4 Cant
Most site projects have several site objects and these objects sometimes can be hard to /" Linear Geometry
find in the design file. Simply selecting objects from the list makes it easy to locate in the file Rk Lera Heoents
for when you need to make changes. B
b <, Referenced Models
e. Right click on BLDG and select Zoom to. The BLDG object will highlight and the view will el et seclions
zoom in and center on the building object. 2“““”'“‘“9
b ConicSlope
The right click functionality can also be used to dig deeper into a site elements design -
parameters to make changes via the Properties tool. B (] Ratites
& Pads
f. Right Click on BLDG and select Properties. Note the design properties: Phase, Grading, 4 & Parking Lots
Feature, Building, Type, etc. Any of these design properties can be changed at any time > & PRELOT
and the layout will automatically update. b, WREIOT o0
4 & Property Boundaries
g. Close the Properties pane. >_&f8ND1oD
4 &% Building Foatprints
> & BLDG
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Drive Connector from Parking Lot to Main Drive

With Main Drive and Parking Lots created a connection point between the two need to created. The driveway tool will be used to make this
connection.

@ 1. Select Site Layout > Pathway > Driveway

Driveway

a. Set the Feature Definition to Driveway >
Site_Driveway_Light_Duty_Full_Depth_Asphalt

b. Set the Name Prefix to DriveConn1l
c. Follow the heads-up prompts:

= Method: Pick Points

-
- = Enter First Pl: Using the mid-point snap, pick the mid-point along the
southern edge of the front parking lot.
,OJ = Enter Next Pl/Back Radius: Using the nearest snap, pick a point on

the main drive along the north edge of the drive.

d. Right click to complete.
e. Right click again to exit the command.

Note: The drive will be created using design settings found in the Site Layout Settings. The Site Layout Settings contains all of the
default rules for how site objects and features get built.
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2. Repeat the same process to create a drive that connects the rear parking lot at the mid-point to the main drive.
a. Set the Feature Definition to Driveway > Site_Driveway_Light_Duty_Full_Depth_Asphalt
b. Set the Name Prefix to DriveConn2
c. Follow the heads-up prompts:
= Method: Pick Points

= Enter First Pl: Using the mid-point snap, pick the mid-point along the eastern edge of the rear parking lot.

LEAN

= Enter Next Pl/Back Radius: Using nearest point snap, pick a point on main drive along the north edge of the drive.
d. Right click to complete.

e. Right click again to exit the command.

Note: If your drive does not display it is because there is not enough room between the main drive and the parking lot. You will have to

move the parking lot edge to the west a few feet in order to construct the drive.

3. If the drive did not display, follow the steps on the next page to adjust the parking lot.
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4. Review the Parking Lot and move the eastern edge of the parking lot a little farther west away from the main drive.

k. a. Using the element selection tool, select the Parking Lot.

b. Hover your cursor over the diamond shaped manipulator near the mid-point along the eastern edge of the parking lot. This allows you
to adjust either the inside or outside of the parking lot.

c. Select the arrow that points toward the inside of the parking lot and move it a few feet west to create more space between the parking
lot and main drive. Use the image above as a guide.

= The entire parking lot will update and the new connector driveway will appear now.

= If the new connector driveway does not appear, you may need to place another drive between the parking and main drive.

Copyright © 2019 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 33



5. Change the radius returns at the main drive.

a. Select the end of the drive located at edge of main driveway. A magenta X
will highlight the point at the end of connection line.

(on

. Select this X manipulator.
Hover the cursor over the X and select Properties.
. The Properties panel will show design controls for the drive point.

. Change the Entrance Flares Radius to 2.

(]

< Point >
Level: Default

-~ 0o a o0

Change the Exit Flare Radius to 2. The radius returns will update.

Index 0 ‘

Entrance Flare Radius 2.0000
Exit Flare Radius 2.0000

Transition Length 0.0000
Inner Radius 0.0000
Outer Radius 0.0000

Transition Length 0.0000
Inner Radius 0.0000
Outer Radius 0.0000

6. Change the radius returns at the parking lot.

a. Select the end of the driveway located at the edge of the parking lot. A
magenta X will highlight the point at the end of connection line.

b. Select this X manipulator.

. Hover the cursor over the X and select Properties.

C
d. The Properties panel will show design controls for the drive point.
€. Change the Entrance Flares Radius to 2.

f

. Change the Exit Flare Radius to 2. The radius returns will update.

The length of the driveway will also adjust. You may need to extend the
driveway using the manipulators if the radius returns undisplay.
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Exercise 3: Project Grading

In this exercise you will learn about optimized grading performed by the Grading Solver.

Skills Taught

Grading Solver

Optimize Project Grading

How to Modify the Phase

3D Model and Cross Section Review

Linear Templates
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Project Grading

With the conceptual site plan complete the next step is to create the grading for the project. Grading will allow a better understanding of
feasibility of the conceptual layout.

1. Open 3D Model View and create the project grading.
a. Press F9 on your keyboard, this will open 3D Model in View 2. Currently, the only 3D data that exists in the 3D model is the existing
terrain.
We are now going to run the Grading Solver which will analyze the conceptual horizontal layout against the existing terrain and
determine the optimized grading and also create vertical geometry and 3D features of the conceptual design.

& b. Select Site Layout > Grading Proposed > Grading Solver

Grading
e Once selected a second window will open to show the site going through grading optimization.
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Once the grading optimization is complete the results will be displayed in the Landscape 3D Viewer and 3D features will be created in
the 3D Model.

Use the Landscape 3D Viewer to analyze the results of the grading optimization. Notice it displays the earthwork quantities in the lower
right portion of the screen.

2. Review the results in the Landscape 3D Viewer window.
a. Select the Boundary toggle at the bottom of the viewer to change the display to a color coded representation of the design.
The toggles at the bottom of grading
viewer will control what information is

shown.

|
Rl

= Type of Surface show (i.e.
Graded, original, graded &
original, etc.)

= Surface Triangles
= Surface

= Boundaries (colored
representation of design)

= Contours
= Scale

= Lower right hand corner shows
amount of earthwork being done.

100cy

Graded :v: [¥] Triangles [v] Surface [] Boundaries| []Contours =——I_}F 1 3.0x
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3. Review the Contours and 3D Model.

_ amw T

Notice the 3D Model does not show a lot detail. This is because all of the site elements were placed using the default Phase of
Concept (only terrain models will be created for each site object). To see a more a detailed 3D model you need to change the Phase
for each site object from Concept to Preliminary (terrain models with surface templates will be created) or Final (terrain models with
surface templates and linear templates will be created).

OpenSite elements can placed as: Concept, Preliminary or Final.
= Concept and Preliminary are tied directly to the grading solver. As you make changes the grading solver will still optimize the site.

= Final is used to fine tune the design and allows the user to make user defined changes that does not affect the results of the
grading solver.

4. Change the Phase to Final.
k a. In View 1, using the element selection tool, select all of the site elements (You should have a total of six elements).
= b. Select Modify > Modify Phase
Madify

Phase c. Select Final.

When you select Final, terrain models and surface templates are applied to the site elements and you now get a more detailed 3D
model.
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5. Review the 3D Model. Now you will see more detail. You will see that the building footprint will have a concrete material thickness and the
driveway and parking lot will have asphalt material thickness. The materials can be easy quantified since they are 3D elements.

To get a better look at the material thicknesses and grading. Let’s take a look at a cross section through the site.
6. To view a cross section you must first place a reference line or alignment across the site.

o a. Select Geometry > Horizontal > Lines > Line Between p—— —
v Points

b. Set the Feature Definition to Alignment >
Geom_Baseline

c. Set the Feature Name to Ref Line

d. Follow the prompts and use the image below as a guide
to the place the reference line:

= Enter Start: Select a point near the mid-point of the
existing western roadway.

= Enter End: Select a point to the west of the main
drive.
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7. Create the Cross Section
g a. Select Template Modeling > Dynamic Sections
b. Follow the heads-up prompts:
= Locate Corridor or Alignment: Select the reference line.
= Left Offset: -200 [60], press Enter to lock the value.
= Right Offset: 200 [60], press Enter to lock the value.
= Station: 0+90 [0+030], press Enter to lock the value.
= Interval: 50 [10], press Enter to lock the value
= Select or Open View: Select View 8 from the view control buttons at the bottom of the screen.

= Data point or Left Click in View 8.

The cross section will now be displayed in View 8.

B View 8, Cross Section - Line: Ref Line [r= ][ | [
e e la < > >
25+ 25
20+ 20
15+ 15
—10 = - et e T oSttt e bt 10
5 9
0H 0
-5 ]
-10H 10
-15+ 15
-20H 20
-25+ 25
RP :\43I :\Q] SO(QJ .rOQI f)‘al ?)Q| ’tpl ) I’rg’DI ;§9 :L(ol :LQ] ',\‘al :\Q| ’cal ol «f \Q| '\o_,l WQ'I ']q,jj erI n_,‘JI D‘Q| lt:.,I ﬂ§}| qu,l QQ,I 60] /\Q| ,\cal Q’QI %@I @I q@;l@gl.\Q(oj\P\(}I\N@I\r‘?ldﬂ@l(ﬁ@l\‘pl\gjb@l\h@\%@\bﬁ;l

What you see in the cross section window is a “slice” through the 3D model. Any 3D element displayed in the 3D model will be
shown in the cross section. Also, note the curb, parking lot and main drive all have material thickness. This material thickness
comes from surface templates that are applied to the terrain models for each of these site elements.
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> c. Use the navigation buttons to scroll through the cross sections.

Notice that we don’t have any grading that ties to existing ground on the right side of the main drive. We will address this by adding a
Linear Template along the south edge of the main drive.

Apply a Linear Template along the south edge of the main drive.

I}po

a. Select Template Modeling > Apply Linear Template
b. Following the heads up prompts (after each prompt, Left-click to accept values and move to next prompt):

= Locate Element to Apply Template: In the 2D view or 3D View, select
the CURB_BACK_TOP feature (i.e. top back of curb).

In the 2D View, you may need to turn off the Constructions in the View
Attributes to better see the CURB_BACK_TOP feature.

= Feature Definition: Linear Template > Final
= Name: Grading

= Template: Press <ALT> and the Down Arrow to open the template
library. The Pick Template window will appear.

= Browse to the Site Layout > Linear Templates > End Conditions folder
and select Simple Tie Slope and click OK

m Start Station: Press <ALT> to lock to start

s urh 3
Feature: LineariTemplate Points\Curb\TL_Curb Back Mid
Active Profile; ProfileByTemplate
Level: TL_Curb

s End Station: Press <ALT> to lock to end

= Select Side - Reflect Option: Move the cursor away from the main drive
southern edge so the grading is created on the outside.

= Exterior Corner Sweep Angle: Do not change the setting.

= Description: Grading

Tip: If the grading displays on the wrong side, the Properties dialog can be used to flip the Reflect option.
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9. Review the 3D Model and Cross Sections.

0
View Properties || 14 « || 2:42.79 [<] » »i

201 20
15 15
N — L L e e —_—— e —— — r
5 )
H 0
-5 -5

T I I T T TIITITFTT I TSI S I ITITITFTIITFT I TS T

NOTE: The Linear Templates can be used to complete the grading for the rest of the project by simply applying them to the other
CURB_BACK_TOP features.
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