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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.

Bentley® OpenBuildings™ Designer
CONNECT Edition

Learning OpenBuildings Designer:
Modeling and BIM Essentials

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.

= This workbook shows Imperial units—with International System (metric) units shown in blue italicized
text in brackets—for example:

Height: 15:0 [4500 mm] where the Imperial value for the height is 15’ and the Sl value is 4500 mm.
= This course uses training examples delivered with the software.
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 Building Analysis and Design Forum on Bentley Communities
where peers and Bentley subject matter experts are available to help.

Revision: CE09 en.1 Course Level: Fundamental
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Description and Objectives

Course Description

This course is an introduction to 3D BIM modeling with OpenBuildings Designer. This hands-on workbook contains exercises for getting
started with Bentley’s BIM solution, OpenBuildings Designer. The student will learn basic modeling techniques for working in a 3D
environment and how to create and manage the information that is contained in the model. Each chapter will take the student step by step
through the workflow of creating an intelligent model for a small transportation station.

Learning Objectives

Upon successful completion of this course you will be able to work effectively in a 3D OpenBuildings Designer model. In the process you will
also learn the following tasks necessary to complete an intelligent building model.

Set up a new project WorkSet.
Navigate the 3D model views
Create a conceptual block model
Model columns and beams
Place and modify walls.

Add doors, windows and curtain
walls

Place a sloped roof.

Space planning

Place assemblies

Add furnishings and equipment

Place Mechanical Equipment

Route Ductork

Create a custom profile
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Installing the Training Dataset

3 YouTube

This is a hands on course, you will need to install the course dataset in order to complete the exercises in this workbook.

1. Download the course dataset, Learning OpenBuildings Designer.zip, to your desktop.

2. Use Extract All to unzip the file to your C:\. (Or another available drive.)

; Extract Compressed (Zipped) Folders

Select a Destination and Extract Files

Files will be extracted to this folder:

|C:\

Show extracted files when complete

*
Browse... |
| @ = | OpenBuildings Training - O X
Haome Share View
b g u d Moveto - 3¢ Delete = T v H
W -
Terad Plnat:cg;uck Copy Paste EI Copy to Rename fr:fd“:r Propfrtles Selvect
Clipboard Organize Mew Open
< Windows (C:) » OpenBuildings Training v O L Search OpenBuil...
.
Mame Type
Standards File folder
worksets File folder

Learning OpenBuildings Desinger.pdf

3itemns

Adobe Acrobat Document

Note: The workbook for Learning OpenBuildings Designer: Modeling and BIM Essentials is located in the zip file.

Copyright © 2022 Bentley Systems, Incorporated

DO NOT DISTRIBUTE - Printing for student use is permitted


https://youtu.be/9PSUqSBzryw

3. Start OpenBuildings Designer.

The Workpage will open. Before creating or opening a design file you must select a WorkSpace and a WorkSet. For the training you will create
a new WorkSpace that points to the course dataset that you installed in step 2.

4. From the WorkSpace pull-down select Create WorkSpace. The Create WorkSpace dialog will open.

OpenBuildings Designer CONNECT Edition

WaorkSpace WaorkSet
Building_Examples * BuildingTemplate_ NM -

P Create WorkSpace X
* Example Configuration
ise for a file, start by clicking on Browse. Name: | OpenBuildings Trainin
Building_Examples | P g g |

EnergySim Workspace Description: | OpenBuildings Training

Station_Examples
Folder locations

Root Folder: = C\OpenBuildings Training
|+ Create Works WorkSets Folder: = C:\OpenBuildings Training\WorkSets Browse...
reale Workzpace [~
S Standards Folder: = C:\OpenBuildings Training\Standards Browse...

' Configuration Assistant
Standards Subfolders: | Cell:Comp:Cpart;DataGroupCatalogs;DataGrouplayouts;C

o -
DWG WorkSet Wizard

Name: OpenBuildings Training

Note: The Name must be typed exactly as shown above.

Root Folder: C:\ (Or the drive where you unzipped the dataset.)

Note: Once you select the C:\ the rest of the folder path will be filled in. Do not select C:\OpenBuildings Training\ as the Root Folder.
5. Select OK and Close OpenBuildings Designer.

The WorkSpace is created, you need to close and re-open OpenBuildings Designer to see the WorkSets that were installed with the training
dataset.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 4



Welcome to OpenBuildings Designer

OpenBuildings Designer is a single, shared, multi-discipline Building Information Modeling (BIM) solution that combines architectural,
structural, mechanical, and electrical design and construction documentation into a single consistent application. Delivered with this product
are integrated datasets and tool sets for Architectural, Mechanical, Structural and Electrical disciplines.

OpenBuildings Designer is specifically designed for AEC engineers and other building professionals to design, analyze, and construct
buildings of all types and scales. It empowers architects and engineers to design sustainable infrastructure and enables project teams to
deliver well-designed and high performing buildings while taking advantage of the many benefits associated with BIM.

A unified interface presented in a ribbon format enables seamless interoperability between disciplines, and fosters collaboration throughout
the project life cycle.

OpenBuildings Designer Focus

OpenBuildings Designer enables you to address essential project needs such as:

Mass modeling and space planning that occur in the early stages of projects.

Production of the design model including the placement of structural elements, walls, windows, doors, casework, HVAC systems and
components, and electrical systems and components.

Production of project documentation such as drawings, schedules and reports throughout the project life cycle and beyond.

Analysis capabilities, such as structural and energy analysis, ensure the building is structurally sound, energy efficient, and meets the
architectural requirements created by its designers.

Simulation capabilities, such as clash detection for construction, review and identify coordination issues within the building model early
in the design process.

Integrated visualization with the Luxology rendering engine.

OpenBuildings Designer supports both a single model work-flow for small buildings and a federated model work-flow for larger, more complex
projects. Bentley’s powerful referencing capabilities are used to create a master building model made up of any number of smaller distributed
models.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 5



Chapter 1: The 3D Model 2 YouTube

In OpenBuildings Designer, intelligent 3D models are the single source for all information and data (input and output) regardless of the
discipline. So the integrated project model typically includes model data that is architectural, structural, mechanical and electrical. Data from
virtually any discipline can be included in the 3D integrated project model.

When an element is placed in the model it appears as a 3D element and becomes the source for all extracted 2D information. That information
can take form as plans, elevations, sections, reports, schedules, and other documentation. The entire design process, from Schematic Design
to Presentation to Construction Documentation, evolves and originates from this data. All design revisions are made in the model and 2D data
is automatically updated, therefore it is important to learn the skills necessary to work effectively in a 3D model. This first chapter will focus on
creating the 3D model, placing simple geometry and then navigating and working in the 3D view. At this stage only a minimal amount of
intelligent data is added to the model in the form of Family and Part data.

The organization of model files needs to be considered fairly early in a project. Quite often the 3D master model will be made up of several
DGN master models which are necessary for the development of all the various discipline and design areas. These master models typically
include a Building (architectural) model (more than one usually), a Structural model, a Site (civil) model, a Mechanical model (HVAC and
plumbing), and models related to other discipline specific areas. Some key project model considerations are:

= Establishing master models for major design areas, building components, and discipline specific building applications.

= Dividing master model areas into smaller models that can be completed by other project team groups working simultaneously. The
smaller models are referenced into the master model.

= Limiting models to essential data; restricting detailing to construction documentation.

In this course the focus is learning how to work in the 3D model. For simplicity, only three models are created; one for the architectural
discipline, one for the structural discipline and one for the mechanical discipline. All data for each discipline is included in a single DGN file
including the drawings and a single sheet. The structural model will be referenced to the architectural model so that the structural data is
included in the architectural drawings. This is possible on a smaller building project or with a schematic building model. For larger, more
complex building models, the model should be divided into a number of smaller models as described above and the drawings and sheets
would be created as separate files from the model files.

Unified Building Dataset

OpenBuildings Designer delivers a full, multiple discipline dataset with architectural, structural, and mechanical components. It has been
enhanced and streamlined for ease of use and management. This dataset supports customization which enables you to easily append the
OpenBuildings Designer delivered dataset with project related data.
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The Federated Model

Before starting the 3D Building Information Model, it is important to
understand how OpenBuildings Designer uses a federated approach to
assemble the building model. This means you are able to create a number
of different design models and DGN files for various parts of the model.
These models are considered your working models.

This federated approach is facilitated by the reference capability of
OpenBuildings Designer.

These working models are organized as necessary by each discipline. Each
discipline will then reference their working models together to create a
discipline master model. These discipline master models can be referenced
together creating the building master model used for coordination. This
efficient method simplifies the modeling process, giving multiple team
members access to the project. A project Floor and Grid System will be
used to help keep the various model files aligned in 3D space. The discipline
master models can be referenced together to create drawing composition
models that are used for the creation of drawings.

Organizing the Model

The first step is to decide how to organize the working models for the project. Will it be a single model — everything modeled in a single file, or
a federated model that takes advantage of powerful referencing capabilities and references numerous smaller models together to create the
building model. This will be determined by the size and complexity of the project, as well as the current design phase. It is not unusual to start
out with a single model in a conceptual design phase and break it apart into more models as the design effort progresses.

Also, consider the project team. Which disciplines will contribute to the model? Each of their models will need to be separate and be
referenced into the overall BIM model. Also, how many team members need to work on the model. You need to break the model down into
enough files that each team member has at least one file to work in.

And finally, you should think about the design itself. What is likely to change in the design? Is there a design element being studied with
numerous alternates? Make that portion of the building a separate file so it can be easily switched in and out.

In this course you will use a single model for each discipline.

Once the model organization is determined, and keep in mind a good model organization is flexible enough to allow changes to the
organization as the design progresses, the next step is to consider what is to be output from the model. Drawings? Schedules? Quantities?
Clash Detection? Renderings? The output determines what you will model and how much data will be included. In the early design phases of
a project the data will be minimal, the focus will be on the actual geometry, additional data will be added as the model progresses.
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Exercise 1-1: Creating a New WorkSet and Model File

3 YouTube

In order to start a building model a designer must set up their design environment by creating a new WorkSet and design file.

1. Start OpenBuildings Designer from the Start menu or desktop
shortcut.

The WorkSpace and WorkSet

Upon starting up OpenBuildings Designer you will find that you need to
select a WorkSpace and a WorkSet.

Every file created should belong to a WorkSet, basically a set of files and
folders that all belong to the same project. Creating a new WorkSet
creates a set of folders that contain and define the files and standards for
that project. Every WorkSet will belong to a WorkSpace that defines
common standards for all the projects in that WorkSpace.

For the purpose of the Learning OpenBuildings Designer training you will

use the WorkSpace, OpenBuildings Training, and create a new WorkSet.

2. Setthe WorkSpace to OpenBuildings Training.

OpenBuildings Designer CONNECT Edition

WorkSpace WorkSet
| OpenBuildings Training | _LearningOpenBuildingsDesi...

Recent Files
_LearningOpenBuildingsDesigner_NM

You haven't opened any files recen wse,

_LearningOpenBuildingsDesigner_US

= || &

Browse MNew File

| d= Create WorkSet... '[\l
)

3. From the WorkSet pull down, select Create WorkSet...Create a Name, Description and select a Template for the new WorkSet.

Name: Station Building_US [Station Building NM].
Description: Transportation Station

Template: LearningOpenBuildingsDesigner_US
[LearningOpenBuildingsDesigner NM)].

4. Select OK.

Description: | Transportation Station

Create WorkSet X

MName: | Station Building _US

Template: _LearningOpenBuildingsDesigner_US = Create Folders Only

= Add a Custom Property =
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The new WorkSet, Station Building_US [Station Building NM] is now activated and new files will be created as part of this WorkSet.

5. Select New File.
File name: A_StationModel.dgn

When you create a new DGN file,
OpenBuildings Designer needs to copy
one of the provided templates or seed
DGN files to create the new file.

Delivered seed files include:
DesignSeed.dgn - 3D Design Model
DrawingSeed.dgn - 2D Drawing Model
SheetSeed.dgn - 2D Sheet Model

See Design Models, Drawings and Sheets
below for more information on
OpenBuildings Designer’s files and
models.

6. Select the Browse icon and select the
seed file.

File name:
DesignDrawingSheetSeed_Arch.dgn

The DesignDrawingSheetSeed_Arch is a
DGN seed file that was customized
specifically for this project and has a 3D
design model as well as architectural
drawing models and a sheet model preset
with plan, section and elevation views.

a. Select Open to set the seed file.

b. Select Save to open the new file,
A_StationModel.dgn.

Copyright © 2022 Bentley Systems, Incorporated

OpenBuildings Designer CONNECT Edition

WarkSpace WarkSet
OpenBuildings Training - Station Building_US ~

Recent Files

You haven't opened any files recently. To browse for a file, start by clicking on Browse.

4]

Browse New File

| [E] Select Seed File
E ew - C\OpenBuildings Trainir
i A <« Standards » Seed Search Seed
Savein: Designs
Organize * Mew folder il |
v MName
_ ﬁ E] c_site Mode Borders
Quick access mC_Site Survey |mDesignDrawingSheetSeed_Arch.dgn
- m DesignDrawingSheetSeed_Strc.dgn
mDesignSeed.dgn
Desktop mDrawingSeed.dgn
B m SheetSeed Arch.dgn
"
libranes File - Directory
(a File name: | DesignDrawingSheetSeed_Arch.dgn ~ || | Bentley DGN Files (*.dgn)
L |
Metwork
File name: |A_Stati0n|‘v'|odel | - | Save
Save as type: Bentley DGN Files (*.dgn}) w Cancel
Seed: IC:'-.OpenBuiIdings Training“\Work Sets\Station Building_LIS'-.Standards'-.Seed'-J:Iesignseetl | Browse
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Seed Files

When you create a DGN file, you identify a seed file as a template for the DGN file. By selecting a seed file, the internal settings of the newly
created DGN file automatically assume the settings of the seed file. Seed files can define many settings such as working units, dimension
settings and standard drawing sheet borders.

Seed files do not (necessarily) contain elements, but, like other DGN files, they do contain at least one (default) model, settings, and view
configurations. Having a seed file with customized settings frees you from having to adjust settings each time you create a new DGN file. If
you wish, you can have different seed files for various types of models and drawings that you do. It is, however, best practice to create your
seed file by copying one of the delivered OpenBuildings Designer seed files and then making any desired modifications.

Design File Settings

EJ Design File Settings x
Numerous settings for the seed file, such as the Active Angle,
Locks and Snaps, can be set in the Design File Settings dialog. It is Category S il
accessed by selecting File > Settings > File > Design File Settings. Active Angle Format: [MU:SU M
In addition, the files working units can be set in this dialog. i;tgnlr::::ldeout Mpster Unit: B M Lebet |
Asie Sub Unit: |Inches * | Label |"
The Working Units category is used to set "real world" units of Color Accuracy: |1/16 b
measurement for the design model. The product recognizes Metric gfi”d‘e Custom
and English units, either of which may be selected here. lsometric Advanced Settings
Locks Resolution: 304800 per Distance Foot
Caution: It is not recommended to use OpenBuildings Designer Snaps Working Area:  5.59681E+06 Miles
components and content within a file whose working units are f’::::” Solids Area:  2.66377 Miles
defined as ‘US SU/’VGy Miles/Feet/Inches’. Files USing usS Survey Working Units Solids Accuracy:  1.40911E-07 Feet
Units and/or Geographic Coordinate System can be referenced =
and the unit and coordinate system transformation will be handled -
through the referencing system.
Changing between the units used in a model makes no difference Focus ftem Description
to the size of geometry in your model. However, changing the R e
Resolution setting in the Advanced settings does change the size

of existing geometry in the model. In practice, the Resolution
setting should never be changed from the default that is set in the =
OpenBuildings Designer delivered seed files.

Cancel

US Unit Resolution: 304800 per Distance Foot Caution: Changing the Resolution setting not only changes the size of
existing geometry in the model, but could also impact some of
Metric Unit Resolution: 1000 per Distance Millimeter OpenBuildings Designer’s delivered content.

When you define new Working Units, you must select File > Save Settings from the ribbon (or the shortcut Ctrl+F) to save the new settings.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 10



Design Models, Drawings and Sheets

An OpenBuildings Designer document file is called a DGN file. A DGN file is
composed of one or more models. There are three types of models that can
be used in your files; Design Models (2D or 3D), Drawing Models (2D only)
and Sheet Models (2D only). Each has properties that make it unique and
each will be used to create the files that contain the Models, Drawings and
Sheets for your project.

You can have only one DGN file open at a time. You can, however, view the
models contained in other DGN files by attaching them as references to the
active model in the open DGN file.

Design Model Files

Purpose: Models that contain your 3D model components. The number of
Design Model files in each discipline is dictated by how you want to divide
the work in your model.

Master Models are container files that have design models referenced into
them. Dynamic Views (such as plans, sections, elevation and details) are
generated in the Master Model and saved there.

Drawing Files

Purpose: Drawing files contain your 2D drawings, either referenced
Dynamic Views generated from your Design Models or 2D drawings created

from scratch (CAD details).

. . . L . i Plan Drawing
Automatic annotation, like grid lines and rule-based annotation will be

created in the drawings. This file is also the appropriate place to add
additional annotation and geometry where needed.

Sheet Files

Purpose: Sheet files contain sheet models that are used for printing.

A Sheet file will have a title block border and one or more drawing model
files attached that are required for the information that you want to portray
on that sheet. There will be some sheet annotation and depending on your
project standards, may contain additional annotation and geometry.

ne— =]
Title Block Drawing

|
|

=]

Sheet

2D Drawings
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Exercise 1-2: Navigating the Ribbon Interface °YOUT“he

OpenBuildings Designer uses a ribbon interface. Ribbons help users easily find tools and commands with minimum number of clicks. Various
ribbons are organized by workflows; Building Design, Building Systems Design, Drawing, General, Modeling and Visualization. Each workflow
consists of multiple tabs, which are organized by tasks.

4 5 6 ‘__‘ﬂsﬂmw Ribbon (F4) o - | el - X
1 rd i / ’ &/ -
Building Design  / ~| 1A | = HE B = - | A_StationModel.dgn [3D - V& DGN] - OpenBlilding{ Designer
Architectural Structural Forms Data/Reporting Attach Drawing Drawing Production IEw Analysis Collaboration Drawing Aids Help 7 8

e BE e @ o P B A B R @ codToee |G o
= s -
C i - ~ Models ~ v Single Fixture ~
Selection =~ FY € @ Modi E oeeE © SF'ace Wall Curtaln Door Window ObJECt CESEWD"k Slab  Roof Proﬁle ! lng? e Stair Railing Place Cons
N Delete * 0 v 1+ A ~  Properties &= Levels ~ & - <> Opening - Assembly

Commeon Tools Architectural Elements Assembly Builder

i
I’c SchematicD « || Massing Building A D Compound | 22 | |Part Level = | PartColor || PartStyle ~ | PartWeight = .}’HJ‘B’%’LB‘_— 1-0

-,

The ribbon interface is composed of the following:

1. File Tab - Opens the Backstage view where you can perform different operations such as managing your file and its settings, importing
and exporting files, accessing help, and so on.

2. Workflow - Contains various workflow options; Building Design for architectural and structural workflows and Building Systems Design for
mechanical and electrical workflows.

Tabs - Organized by tasks, tabs contain one or more groups of tools.

Quick Access Toolbar - Contains frequently used commands, such as Save, Save Settings, Undo and Redo.
Group - A labeled set of closely related commands or tools.

Ribbon Search - Enter words or phrases to search for in the ribbon.

Help Documentation - Access help from the ribbon by clicking this icon.

Sign in glyph - Displays when you are signed in as a CONNECTED user.

Family/Part - Used to select the active family and part for elements placed in the model

= © © N o 0 &~ W»

0. /con locks - Frequently used locks.
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Exercise 1-3: Creating a Conceptual Model °v0uTuhe

Let’s get started by creating a conceptual 3D block model of the station building, then we’ll step back and look at the interface and file setup.

1. Select the Forms tab on the ribbon.
File Architectural Structural Forms --ataiReporing— Attach Drawing Drawing Production View Analysis C.

2. Select the Free Form tool. b EE Move + .:J._f L@ @‘}, g;ﬁfj&lmfs'g' @ S O |_ @ G@ @[

. . . C TR
3. Set the Active Fam/Iy/Part to Selection = PV Modify D - L|r|ear Eetween Slab Free Connect Modify Break

. . . T K Delete ~ S~ A~ | Properties & Levels ~ N Form= | Elements Wall~ v
Schematic Design: Massing F
Building.

Common Tools Forms [) FreeForm %

“ | \SchematicD || Massing Building - D Compound | = | |Part Level ~|||PartC [__:; Free Form from Shape |Weigh

The Family/Part System

The Family/Part system in OpenBuildings Designer is an essential feature of the BIM environment. The active Family and Part is selected
from the Family/Part tool bar prior to placing an object in the model. The Part controls the symbology of the object that you place both in the
model and in the drawings generated from the model. These are organized into various Families. For Instance, the SchematicDesign family
includes various parts for the building massing that display with different symbology and materials. Once a part is selected the active level and
level attributes are reset based on the Family/Part selected. In this respect the Family/Part dataset is considered to control the CAD standards
of the project. Different Family/Part datasets are available for regional datasets which are based on different CAD/BIM standards for various
regions of the world. They are managed using the Family/Part Editor.

# | \SchematicD ~ || Massing Building hd D Compound =| Part Level = || PartColor = || |PartStyle ~ | Part Weight ~
7
E] Farnily/Part Editor 4/ — x
Dataset  Edit
Ry S| & B % | Barts View [Definition - wodet: || - | e | ] oo
E-Parts A | | Parts Type | Part ™ Description Level Color  Style Weight Thickness Height
All Parts [TriForma | Massing Building  Massing Building A-BLDG-MASS | FiE] 0 3 [12:0 12:0
=By Families TriForma  Massing Roof Massing Roof and Can... A-BLDG-MASS Ez 0 3120 1:0
[=FE C:\OpenBuildings Training' WorkSets\St..\Part\, TriForma  Massing Site Massing Site A-SITE Os 0 3 o6 0:6
B Architectural_parts.xml TriForma  Massing Transparent  Massing Transparent A-BLDG-MASS O17o0 0 1 o 0:1
=- [ Building_parts.xml
B General
B SchematicDesign
B Structural_partsxml v
< >

The Parts View set to Definition, which defines the parts attributes in the 3D model.
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E] ramity/Part Editor - X
Dataset Edit
BG & 0 % B Povmsmeoey ] vose: [ - | EE— v | S oo
—I-Parts ~ Part ~ Description Section Toggle Section Level  Section Color  Section Style Section Weight Generate 2D
All Parts Massing Building Massing Building 7 A-BLDG-MASS [0 0 3
=By Families Massing Roof Massing Roof and Canopies o A-BLDG-MASS [0 0 3
== C:\OpenBuildings Training\WorkSets\5t.. \Part\, Massing Site Massing Site s A-SITE (o o 3
+- [ Architectural_parts.xml Massing Transparent Massing Transparent v A-BLDG-MASS []0 0 1
=I- & Building_parts.xml
B General
B SchematicDesign
#- [ Structural_parts.xml v
< > < >
The Parts View set to Drawing Symbology, which defines the parts attributes in the 2D Drawing.
E] Farnily/Part Editor — x
Dataset  Edit
% g} E‘_j # ) Rendering Properties | Model: _ Section: [_] F/R View: I_I Material:
—I-Parts ~ Part ” Description Render Toggle  Render Palette Render Material
All Parts Massing Building Massing Building o §(_DGMLIB)|Project_Materials.dgnlib|Building.pal Schematic_Solid
=By Families Massing Roof Massing Roof and Canopies ¥ S(_DGMLIB)|bentley_materials.dgnlib|Metals. pal Metal painted (Dark Grey)
=I-e= C:\OpenBuildings Training\WorkSets\5t...\Part\, Massing Site Massing Site s S(_DGMLIB)|bentley_materials.dgnlib|ConcretefiPave... Concrete 3
«

+- [ Architectural_parts.xml
=I- B Building_parts.xml
B General
B SchematicDesign
+- [ Structural_partsxml v

Massing Transparent  Massing Transparent

${_DGMLIB)|bentley_materials.dgnlib|Glass&Plastic.pal Frosted

The Parts View set to Rendering Properties, which defines the material assigned to the part.
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4. Inthe Place Free Form dialog set the Height to 15:00 [5000 mm)].

5'?3 Place Free Form — oo

‘Height:: | 15:0 |
BaseOffset: | O:0

Top:  Fixed Height -
Delete Constructions
Roof Tolerance: 0.00

[] Auto Connect

5. Starting at the ACS Triad, use the left mouse button to place data points (/eft-click) in the model defining the perimeter of the station
footprint. The points will automatically snap to the grid points in the view. The grid is a 12’ [4 M] module and the station footprint should be
60’ x 24°./20M x 8 M] (5 grids x 2 grids).

The ACS Triad and the Solids Working Area

A 3D DGN file includes a design cube in which you work. The design cube represents a 3D DGN file's total volume, in which points are
defined with x, y, and z-values, or coordinates. Points can be placed anywhere within the design cube, and are not restricted to a single plane
as is the case when you work in a 2D DGN file.

Design cube coordinates are expressed in the form (x,y,z). The global origin in the 3D seed files provided with OpenBuildings Designer is
located at the exact center of the design cube and assigned the coordinates (0,0,0). Any point above the global origin has a positive z-value
and any point below it has a negative z-value. Note, by default in most seed files the ACS Triad will appear positioned at the global origin of
the design file (0,0,0), however, when performing view operations such as zoom in and zoom out the ACS triad will reposition itself to stay
visible and present within the view boundary. The purpose of the triad is to represent the current orientation of the coordinate system
indicating the positive x,y and z directions that are currently active in the file based on the current views orientation. The ACS triad, is a visual
aid that can be toggled on and off as a part of a views properties.
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The 0,0,0 origin of the model is also the center of the Solids Working Area (SWA). The SWA is a defined volume/cube related to Solids
Accuracy, which is determined from both the Resolution setting and the Solids setting in the Advanced Unit Settings dialog. It is important that
building models are modeled within the SWA, so it is good practice to locate the building geometry near the ACS Triad. This is why we started
the block model at the ACS triad.

The Solids Working Area (SWA) can be displayed in the model by selecting the Toggle SWA Display icon on the View tab.

ticn View Analysis Drawing Aids Madify Search Ribbon (F4) o

- o i@ € 50 e~ ¥ G el
) P2 9880 ac @@y K2 % @ 0 RRTEA 5L (0 &

4

FH~ oQopm@ ~  TE N L A1 wx @ (= TR
v Zoom  Fit = Lens  place Clip | Create  Update Saved  Apply Copy Cascade Tile Arrange View ALE gle SWA Thematic
Out  View % Q = @ X &7 Typer Camera & Volume Saved View View Settings Sa‘.-'Epr'v'ir:-,\-' View Size | SWA d'EPm‘:" Info = Maps

Tools Camera Clip Saved Views IF Window Solid Working Area | Building Display

Fitting the view will then display the extents of the SWA. It will be displayedasared .. e

or green box. If the box is red it indicates there are elements outside of the SWA. If S N
the box is green it indicates there are no elements outside the SWA. The SWA N T
should be green as your station block model was modeled inside the SWA. b N i

.
L
.
~ ) H ~
dandl b A
.
.

-
___________
.........

the SWA Info tool is used to display information about elements outside the Solids
Working Area. When selected, an Information box will open to show the size of the
SWA and the number of elements outside of the SWA. For models having any - o
elements outside SWA, the information dialog also displays their list with element _____________________
ID, and type information. Selecting an element in the grid highlights its graphic in N

the view zoomed to the center of the element.

Additional tools are available to select and find the elements outside the SWA so that they can be moved or deleted.
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Exercise 1-4: Views, View Display and View Controls °Y0uTuhe

In OpenBuildings Designer, you have the option of having up to eight view windows open at any time. Also, you can customize the
arrangement of view windows within the application window. Where multiple views are open, the view that you are working in is known as the
Active View.Multiple view windows allow you to view, navigate and manipulate the model from multiple perspectives during the design
process. In the previous exercise you used View 1 - [sometric to place the points and create the conceptual blocking model of the station
building. You may have noted that View 2 - Top shows the top view and View 3 - Front shows the front view of the model. In this exercise, you
will set up a new view group, a new view window and adjust various settings for the views.

View Groups

A view group is a set of view window layouts applicable to models within the open DGN file. View groups make it easy to access and navigate
through different models. View groups let you set up your session to display your view window preferences including the number of open
views, view size, and orientation. As well, a view group definition includes the attributes for each view and their level display settings.

Using view groups, you can quickly change from one configuration to another. For example, in some stages of the design process, you might
prefer to arrange the screen with View 1 showing the Isometric view and covering two-thirds of the screen, while Views 2 and 3 share the
remaining part of the screen equally and show the Front and Top views respectively. For other stages, you may like to have a single Isometric
view, covering the whole work area.

You can also associate different models to the same view group by creating multi-model view groups. Multi-model view groups allow you to
view more than one model or saved view from the same DGN file in separate views.

There are two methods for creating multi-model view groups. One is by applying a saved view and other is by selecting a model from the
Models drop-down in the View Attributes dialog. In both methods a new view group with the name Multi-Model Views is created. This new
view group contains the applied model or saved view in the active view. You can create a view group that displays from one to eight different
models or saved views.

For more information on Multi-Model view groups refer to the Help files.
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On the lower right of the interface are the Manage View Groups tools. You currently are using a View Group, Building Model that has 3 views
open, set to an Isometric view, a Top view and a Front view. Let’s create a second View Group that has a Back Isometric View, a Top view and

a Side View.

1. Open the Manage View Groups dialog from the lower
right of the interface.

a. Select Create View Group.
Name: Building Model Back
Description: Back Iso and Side.

b. Select OK.

c. Select Apply and then Close.

The new View Group is created. From the pull down you can
now switch between the Building Model view group and the
Building Model Back view group. Select the Building Model
Back view group.

2. Toggle off View 71 and toggle on View 4.

Create View Group s

"= Building Model
(3 Drawing 1
r[_.lfl Drawing 2
[_[_,I'ﬂ Drawing 3
E:l Drawing 4
[ Sheet 101

Description

building model
drawing
drawing
drawing
drawing

sheet

- Creating
Model:
Model Name: | Building Model Back
Architectural Model Qescnptmn Back Iso and Side
¥ pLAN
¥ CROSS SECTION Cancel
[ FRONT ELEVATION

[ PLATFORM ELEVATION

(5 PLAN SECTION ELEVATIONS

3. Resize View 4 by dragging the sides and placing it roughly where View 7 was.

4. On the View tab on the ribbon, select the Arrange option

from the Windows group.

Arrange - All open view windows resize so that they fit tightly

within the available space without overlapping, while
preserving the view windows' relative size and position.

“roduction

V.4

Place

Marmed Boundary

lamed Boundaries

View rratys—
G
Xz %
VD(I:illrE]ne &3 e

Clip

Collaboration

| Apply | | Close
05 ~ [ Buiding Model || G| [H[2I[E] 4] 5| 6] 7| 8

» (55 + D Building Model

Drawing Aids

e

Update Saved Apdp\lry
lew

Saved View View Settings Save

Saved Views 7]

Bach ~

Help

Copy Cascade Tile

View

[z s [s]7]8

EUR = || == =N

Arrange

Window

Cascade - Each open view window is assigned an equal amount of screen space, but only the lowest numbered view window is entirely
visible. The other open view windows are stacked beneath this view window with only their title bars visible.

Tile - Each open view window is assigned an equal amount of screen space, and the view windows are arranged by number from lowest to
highest starting in the application window's upper left corner and progressing from left to right. If more than three view windows are open, the

view windows are arranged in an upper and lower row.
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Now let’s use a quick shortcut to open a screen menu of view rotations and rotate View 4 to the Back
Isometric view, and View 3 to a Side rotation.

5. Left-click on the header of View 4 to make sure it is the active view.

6. Then hold the Shift and Ctrl key on the keyboard and right-click in the view. This will display a
screen menu with various view rotations displayed.

a. Select the Back-Left Isometric rotation.

7. Left-click on the header of View 3 to make sure it is the active view. @ @
8. Then hold the Shift and Ctrl key on the keyboard and right-click in the view. @ @
a. Select the Left rotation.
| )
Note: Changes to the views, such as the rotation, are automatically saved to the current View Group.
View 3 will be rotated Left in this View Group, but remain a Front rotation in the other View Group.

&

.--.l
B

O
® o @ge
> ®

@

View Controls

Various view controls are arranged in the view control bar docked by default
to the top of each view window. Some of the most useful view controls

- = ®][=] ‘

. . G .|l @ OO E = e
include the following: EB@ w4 2RO HEZEE|HTY X

........

==

e View Attributes - Each view in OpenBuildings Designer has attributes that determine if certain types of elements or certain drawing aids,
— like the ACS Triad or design Grid, are displayed in the view. These View Attributes can be toggled on or off individually for each view.

1 Update View - Used to redraw the display when an operation leaves a view with an incomplete display. To stop an update in progress
Reset (right-click).

‘0| Window Area - Used to define the boundaries of a rectangular area of the active model to be displayed within a view. The boundary can
be defined from another view window.

= Fit View - Used to fit the entire model in a view (for the "big picture" or to get your bearings). It can be set to fit only the elements in the
— active file, the reference files or all elements.

&4 | Rotate View - Used to rotate a view. Views can be rotated dynamically, or using preset rotations for Top, Front, Back, Left, Right,
Isometric, and Right Isometric.

View Previous / View Next - The View Previous and View Next controls will step the view through any previous and next view settings,
including rotation, display style changes, zooms, etc. It is used like an Undo/Redo function to negate previous viewing operations.
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9. Open View Attributes from View 4.
a. Change the Display Style to *Proj | Modeling.

Display Styles are predefined collections of render overrides and
some optional settings that can be applied to views. They can range
from a simple wire-frame view of the model to an illustration view that
shows materials and real world lighting. The Display Style chosen
here is one created for the project and stored in the WorkSet DGN
library.

b. Toggle the Grid off and back on.

When working in the OpenBuildings Designer, you have the option of
turning on the Grid in any view. The Grid consists of evenly spaced
points on the design plane. It is a visual measurement and alignment
aid. The units, spacing and orientation can be set in the Design File
Settings dialog. Here the grid has a 3’-0” [7000 mm] spacing with
reference lines drawn at every 12’-0” [4000 mm)], or every 4th point.
When used in conjunction with Grid Lock, the grid can assist in
accurate "by eye" placement of elements.

c. Toggle ACS Triad off and back on.

The ACS Triad is a three arrow representation (in 3D) that indicates
the x, y and z axis, displayed at the 0,0,0 origin of the active
coordinate system. Every file has a Base Coordinate System based
on the global origin which will be used to align models that are
referenced coincidently.

d. Toggle Default Lighting off and back on.

Display Style: | & 1*Proj | Modeling

E Background

=11 Boundary Display
[l Camera

w- Clip Back

CS‘; Clip Front

G Clip Volume

(] Constructions

|_ Default Lighting |
[~] Dimensions

=] Data Fields

Displayset

" Named Presentation

.

% Fast Cells

= Fill

Grid

§ﬁ Level Overrides

Line Styles
E Line Weights
P Markers
@ Patterns

0 Tags
Text

14 Text Nodes
@Transparency
Height Field

|Global Brightness: ‘ <

@ WView Setup

W Background Map

4 Building

If Default Lighting is toggled on, lights that are built into the model are used. This lighting includes an over-the-shoulder camera light,
flash and ambient, otherwise the solar settings and user-defined lights are used.

e. Adjust the Global Brightness slider to adjust the brightness of the view.

Note: The Display Style, Lighting and Global Brightness can also be controlled from the next two pull-downs on the view window.
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10. Select the Window Area tool and create a window in View 4 around one corner area of the model.

11. Select the Fit View tool to fit the model back into the view.

12. Select the Rotate View pull-down and select the /sometric View preset. Note

the location of the ACS Triad to see that the view has rotated. Er-ilx- 4 PPROED HoSER RITX
1  Rotate View
13. Use View Previous to return the view to the Back Isometric rotation. 2 TopView
L 3 Front View
4 Right View
@_ﬁ Isometric View ||
@ 6  Bottom View
[ 7 BackView
[ 8 Left View
[ ¢ Right-lsometric View
=3 Open as ToolBox
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Exercise 1-5: Zoom, Fit, Rotate and Pan the View

As seen in the previous exercise view rotation tools can be
accessed from the view window or from the built-in screen
menu shown earlier. However, while working in a model it is
often more efficient to use mouse and keyboard shortcuts to
navigate the view.

3 YouTube

1. Practice navigating the view using the following view
shortcuts

Wheel (scroll): Zoom In/Out

Alt + Wheel (scroll): Pan Left/Right
Wheel (press): Pan

Wheel (double-click): Fit View

Shift + Wheel (press): Rotate the view

Note: When pressing the mouse wheel to navigate, you can
use either of two methods:

Click-and-drag — click and hold the button on the mouse
as you move it. Releasing the button completes the
operation.

One-click operation — click in the view to commence the
navigation. Move the mouse as required (without holding
down the button), then click again to complete the
operation.

o View 4, Architectural Model [Displayset]

[= o s

FElg "4‘ IJ.,.,E) p*‘ﬁ)lfix.“ﬁEElngﬂ— G

u View 4, Architectural Model [Displayset]

- 6% |k 22 Pm@s:ma

BN Eo ==

_-.lnEIElll:l?ﬁz(S'{%E
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It is also possible to turn on a camera in any view and walk

through the view or model.

2. From the View Perspective pull-down select Change

View Perspective.

a. Select the view. A dot appears at the data point

location.

b. Move the pointer away from the dot to increase the
perspective and accept with a data point.

When a camera is on in a view, the Walk, Fly and Navigate
View tools can be used to move around the model.

In addition, with a camera on in the view pressing the Ctrl key
while scrolling the wheel will walk forwards and backwards in
the view rather than zoom in and out.

3. Use the key-in Ctrl + Wheel (scroll) to walk forwards and

backwards in the view.

You can now toggle between two view groups, the Building
Model, which has a Front Isometric, Top and Front view and
the Building Model Back which has a Back Isometric, Top e~

and Side view.

4. Setthe View Group back to Building Model.

Before ending this exercise lets save the current file settings,
so that next time this file is opened, it will open to the current
view group, Building Model, and all the changes you have
made to the view display and rotation for the Building Model
Back View Group will also be saved.

5. Ctrl +F to Save Settings.

Note: The file itself is saved automatically every few seconds,
we do not need to worry about saving the changes to the file

geometry.
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Exercise 1-6: AccuDraw Compass and Precision Input °YOUTUbe
Building models must be built precisely and AccuDraw and AccuSnap are the tools used to input precision dimensions, slopes and angles.

AccuDraw

AccuDraw is a drafting and modeling aid that evaluates such parameters as
your current pointer location, the previously entered data point, the last
coordinate directive, the current tool's needs, and any directive you have
entered via shortcut key-ins or AccuDraw options. AccuDraw then generates
the appropriate precision coordinates and applies them to the active tool

AccuDraw's most recognizable feature is its compass, visible only when

AccuDraw is active and has control of OpenBuildings Designer’s coordinate

input, the compass acts as both a status indicator and a focus for your input. - -4

When AccuDraw has focus, its compass has a transparent blue background. &=

When it does not have focus, the compass appears gray. - _ :

AccuDraw has its own window which contains the data entry fields and axis ' | V|4 Z | 120

lock buttons for the currently active coordinate system. AccuDraw has two The AccuDraw compass in an isometric view.
modes rectangular coordinate mode (X, y and z inputs) and polar coordinate The AccuDraw window is in rectangular
mode (distance and direction inputs). By default, the AccuDraw window is coordinate mode, shown floating and docked
docked along the bottom edge of the application window. at the bottom edge of the interface.

AccuDraw settings are accessed from the Backstage view: File > Settings > ¥ AccuDraw Settings _ %
User > AccuDraw Settings. (Shortcut Key-in: G,S)
Operation Display Coordinates
The mechanical discipline features specific AccuDraw shortcuts for

. Auto Load
mechanical use.

Floating Origin
Context Sensitivity
Smart Key-ins

[] Auto Point Placement
[] Sticky Z Lock

] Always Show Compass
Auto Focus Fields

Default Origin: | View center on active Z -

For more information go to the Help contents: Home > AccuSnap and
Accudraw.
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AccuSnap

AccuSnap provides tentative snap functionality, which may be used stand-
alone or in combination with AccuDraw. It provides graphical assistance — a
"smart" pointer — for snapping to elements. This automates the tentative snap
process, virtually eliminating the need to press the tentative snap button, thus
reducing the number of "button presses" required during a design session.
When in AccuSnap mode, you simply select a tool and move the pointer over
the elements, letting AccuSnap find and display the nearest tentative snap
point for you. When the correct snap point is displayed, you enter a data point
to accept.

Various Snap Modes are accessed from the status bar’s Snaps box. When a
multi-snap mode is active (by default or override), AccuSnap processes the
snaps in the order they are listed. AccuSnap selects the first snap mode in the
list that is a candidate and on the target element. If none of the snap modes
are candidates or on the target element, AccuSnap chooses the nearest to the
cursor.

AccuSnap complements the standard, or manual, method of placing tentative
points. That is, even with AccuSnap enabled, you can still use the standard
tentative snap method (pressing the tentative button). Additionally, when you
are using AccuSnap in conjunction with AccuDraw, you can use AccuDraw
shortcuts, which include HU to suspend AccuSnap for the current tool
operation, and HS to toggle AccuSnap on and off.

AccuSnap settings can be accessed by clicking the dialog launcher icon in the
Snaps options.

The structural discipline features Structural Snaps that utilize AccuSnap for
structural members.

For more information go to the Help contents: Home > AccuSnap and
Accudraw.

TR LY ) XL 0wt L

]

Center

Crigin

Perp

o
o

Default
Snaps™

Intersection

Tangent

Perp Point

Multi-snap 1
Multi-snap 2
Multi-snap 3
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Tangent Point .
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Graphical Input with a Mouse

To input graphical data you will the mouse.

The Data button—used to enter data points, is
mapped to the left-hand mouse button.

The Reset button—used for resetting and for
accessing the Reset pop-up menu and the view
control pop-up menu, is mapped to the right-hand
mouse button.

The Tentative button—used to enter tentative snap
points, is invoked by clicking the left-hand and right-
hand mouse buttons at the same time. This is called a
button "chord" and serves as a third button.

The mouse has several controls that utilize keyboard and
mouse combinations and are included here for
reference.

In this exercise you will modify the block form and place
SmartLines and shapes using the AccuDraw compass.
You will use shortcut key-ins to interactively control the
compass.

(8 (8B

(& (&
) 0y

Left Button:

Click = Data Point — Select; Accept
Press (on tool bar) = Open additional tool choices

+ = Scroll View
+ = Match Selected Item Attributes

Right Button:

Click = Reset — Finish Command; Cancel Command; Reject Choice
Press = Pop-up context tool menu

+ = Pop-up View Tools Menu
+ = Pop-up Element Attributes
+ = Pop-up Main Tools

+ “ Ctrl ]] + [[ﬁShiftﬂ = Open View Control Screen Menu

Left-Right Button Chord:
Click = Tentative Snap

+ =Pop-up Snap Menu
+ |_Alt_j| = 3D Data Point
+ = AccuDraw Origin at Tentative Snap point

Wheel or Middle Button:

Click = Pan Drag (click again to cancel)
Press = Pan Drag (release to cancel)
Double-click = Fit All

+ = Rotate View drag

+ = Rotate View from Cursor
+ = Swivel Navigate View
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1. Set the Snap mode to Multi-snap 1 and toggle On AccuSnap.

There are numerous snaps modes such as keypoint, center, and intersection.
Unlike an ordinary snap mode, a multi-snap represents a list of snaps. When a
multi-snap is active, AccuSnap and Tentative Point snap will process the list of
snaps that it represents. Multi-snap 1 represents, intersection, keypoint and
nearest.

2. Toggle Off the Grid lock.

When Grid Lock is on, all data points and tentative points are forced to fall
precisely on a point in the grid. You used this to place the initial geometry ‘by
eye’, but now you will use AccuDraw, AccuSnap and precision input to modify
the block form and to place lines and shapes for a schematic platform canopy.

You may also like to turn off the Grid in the View Attributes.

The Selection Tool

The Selection tool is the default tool in OpenBuildings Designer and is
b used to select and deselect elements for modification or manipulation.
slection When the Element Selection tool is active the cursor displays as a
typical mouse pointer (arrow) with a small circle at the end of the arrow,
the circle is the ‘locate tolerance’ of the tool.

The Element Selection dialog box has options for the method and mode of the
tool, and extended settings can be accessed via the drop arrow to select
elements by MicroStation attributes like level, color, line style, etc. The default
settings are Individual and New.

Objects can be individually selected using the left button on the mouse, a right-
click (reset button) will cycle the selection through any element candidates that
share a location within the locate tolerance circle.The Ctrl key allows you to
add or subtract elements from the selection. You can also drag the mouse in
the view to select multiple elements. Drag around the area containing the
elements you want to select. As you drag, a dynamic rectangle outlines the
area. Use a left-right direction for inside selection and a right-left direction for
overlap selection. A set of selected elements is called a selection set.

E__‘f Multi-snap 2

[l Multi-snap 3

| OrE g
o LB =

Snaps

4>H_1| & | A-BLDG- MASS ((nene))
> - L
A Bl O 24 8 < ig

Annotation| Grid |Graphic Association Level Snap ACS ACS Imply
Scale Lock Group Plane Lock Plane Snap Relationship

Locks fa

——|-FB- | A-BLDG-MASS ((non)) |

4%; Element Selection — *,

A selection set can be ‘released’ by clicking the tool in an area where no elements are located (‘in space’) or by clicking the ‘clear’ mode in the

Tool Settings dialog box.
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3. Select the block form of the station building.
4. Select the edit handle on the left face.

Note the AccuDraw compass, it has been rotated and locked so that you can
only drag this face perpendicular to the original face, all you need now is to
indicate the direction and type in the distance.

a. Drag this face outwards and type 6 [2000 mm] on the keyboard note
that the face is now locked at this position. Left-click to accept

b. Move the right face outward 12:0 /3000 mm].
c. Move the back face inwards by 6:0 /2000 mm].
d. Left-click in the view to deselect the form.

Note: When the AccuDraw window is open, AccuDraw automatically takes the
focus whenever dynamic updates occur with a drawing tool selected. If, for
some reason AccuDraw loses the focus, the function key F11 will return the
focus to AccuDraw so that dimensions can be input and shortcut key-ins can
be used.

You can also modify edges of the form, for this you will use the Modify Solid
Entity tool.

5. From the Modify Forms on the Forms tab select the Modify Solid Entity tool.

Architectural Structural Forms <a@eterRepesing—  Attach Drawing Drawing Production View Analysis Collaboration Drawing Aids

Help

S S 388 P Hus 0. 2 X 20 & 2 EEe D I0SIT0

Draw On Soli
Cut Solids by Lurve

Construct OpEning

Madify Salid Entity[J

Selection EIEJI Copy "8 Modify Linear Between Slab Free Connect Modify  Break  Jgin Extend | Insert Delete
N Delete * | ,¢) ~ 1~ A ~ Properties &= Levels = & - - N *  Form>  Elements Wall~ - Form | Vertex Vertex
Common Tools Forms Modify Forms &9
@
|2
3

I.-za
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a. Set the method to Edge and toggle on Full Dynamics.
b. Working in View 71 - Iso, select the top, back edge of the form.

Note that the AccuDraw compass is rotated perpendicular to the edge, but this
time you can move both forward and backwards and up and down. You want
to drag this edge down vertically to create a sloped roof, so you will use an
AccuDraw shortcut to lock the axis.

c. Drag the cursor vertically below the compass, use the Enter key on the
keyboard to lock the axis.

d. Type in the distance, 4:6 [1500 mm]. J8 Modity Soid Entity  — X

e. Data point (Left-click) to accept.

-
& GE
8.5 .a

[ {Distances | 45
Extrude Faces
Full Dynamics

Note: There will be an alert that this change will convert the parametric
form to a Smart Solid. There are some significant differences between
parametric forms and Smart Solids, but for the purposes of this block
model it is not important.

f. Select Yes to make the changes. You now have a 3:72 slope on the roof.

You will continue to use AccuDraw in conjunction with the SmariLine tool to add some additional geometry for the platform canopy.

AccuDraw’s Shortcut Key-ins

Although AccuDraw tries to anticipate your next move it cannot always predict your intentions. AccuDraw therefore includes a wide variety of
single and double character command directives known as the shortcut key-ins. By pressing the appropriate key, you can direct AccuDraw to
perform a specific task. In operation, AccuDraw is the default input focus in most cases, thus letting you just type in the shortcut without having
to consider where the input focus is.

Shortcut key-ins are defined as keyboard shortcuts in the Keyboard Shortcuts dialog. Single letter keyboard shortcuts activate the respective
command, while multi-level keyboard shortcuts display a pop-up menu when the first level of keyboard shortcut is pressed. You may then click
the desired option from the pop-up menu or press the desired next level keyboard shortcut. You can create, edit, or delete the keyboards
shortcuts in the Keyboard Shortcuts dialog.

6. Setthe View Group to Building Model Back.

7. Setthe Active Family/Part to
General: Constructions Dashed.

General || Constructions Dashed - m‘ Compound |=

Part Level | Part Color = | PartStyle = | Part Weight =
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8. From the Common Tools select the SmartLine tool.

Hint: The Space key is a keyboard shortcut that will pop up a tool palette
of commonly used tools.

Therefore, the keyboard shortuct Space + X will quickly select the
SmartLine tool.

Set Origin

The line you will place needs to be offset from the actual building form, so
you will use some AccuDraw shortcuts to place it relative to the building
geometry.

9. Working in View 4, hover your cursor near the bottom corner of the
building until you see the yellow X indicating that AccuSnap has found
the vertex.

a. Do not data point (/eft-click) to start the SmartLine. Instead type O on
the keyboard. This is a shortcut key-in that resets the origin of the
AccuDraw compass to the current cursor location.

Now you can lock the axis and type in dimensions to move the compass
again.

b. Move the cursor away from the building and use Enter to lock the
axis. Type 12:0 [4000 mm] to define the distance, then type O again
to move the compass.

c. Now move the cursor 90 degrees and use Enter to lock the axis, then
type 12:0 [4000 mm] to define the distance. Data point (Left-click) to
accept the point as the start point of the SmartLine.

Note that the AccuDraw compass moves and rotates with the cursor as the
line is drawn, but it is currently on the XY or Top plane. The shortcut key-ins
T, F, and S will rotate the compass to the Top, Front and Side planes.

d. Type S to rotate the compass to a Side orientation, move the cursor in
the vertical direction, type Enter to lock the axis. Type 12:0 [4000 mm]
to define the distance of the line, data point (/efi-click) to accept.

e. Right-click to reset and finish the line.

Selection

5;;5' Move * IZ:I e L'H' v q/j |:| References = ﬁ v
o7 Copy = . &8 - @ Models ~ @ -

odi
- XK Delete ~ -|:| A~ Proper&ézs = Levels ~ & -

Common Tools
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Rotate to Element

Now, you will place a second line, that matches the slope of the building roof. In this case we need to rotate the AccuDraw compass to match
the rotation of an existing element.

10. Unlock the ACS Plane and ACS Plane Snap lock. | ,A|%s %{Tg

Note: When toggled on, these locks project a data point to the current ACS plane. When toggled off you can snap to any point in 3D space.
11. Start a new SmartLine at the top of the line just placed.

a. Use S to rotate the compass to the
side orientation.

A"
#

B

b. Type RE to rotate the compass to an
element and select the sloped line at
the edge of the roof. Data point (/eft-
click) to accept.

5
A
by
.
\

¥
[ R——

EE——

c. Type Enter to lock the axis and type
12:0 [4000 mm] to define the distance.
Data point (/eft-click) to accept.

. . . . S Y 2238 Z [-120
d. Right-click to reset and finish the line.
Polar Mode
So far you have used the AccuDraw compass in the rectangular mode inputting X, Y, and Z
coordinates. There is also a po/ar mode for inputting distance and angle.
12. Data point (/eft-click) to the top of the vertical line drawn for the platform canopy. X p
Sy 4
a. Type M to toggle the Mode of the compass from Rectangular to Polar. Type 15:0 oy
[4500 mm] to define the length.

b. Use the down arrow or the tab key to move the focus to the AccuDraw Angle field
and type 22.5. Data point (lefi-click) to accept.

C. Right-click to reset and finish the line. .
B 150
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Previous Distance

Now lets use AccuDraw with the Copy tool and take advantage of an
AccuDraw feature, Previous Distance.

13. Select the 3 lines just placed to create a selections set.
14. From the Common Tools select the Copy tool.
a. Select the start point at the base of the vertical line.

b. Type T to rotate the AccuDraw compass to a 7op orientation.

c. Type M to change the mode back to rectangular.

d. Drag the cursor to the left and use Enter to lock the axis. Type 18:0
[6000 mm] to define the distance. Data point (/efi-click) to accept.

15. The Copy tool is still active and you can continue to copy the selection
set.

a. Drag the cursor to the left and use Enter to lock the axis.

Note that the cursor temporarily locks at 18:0 [6000 mm]. As you place
elements in your model AccuDraw keeps track of the distance between your
last two data points. Known as the Previous Distance. AccuDraw uses this
distance as a hint for your next data point. As you keep the pointer within the
tolerance distance of this previous distance, AccuDraw will keep it locked, so
that you can data point to accept the previous distance without re-typing the
distance.

b. With the cursor temporarily locked at the Previous Distance, data
point (/eft-click) to accept.

16. Copy again a distance of 30:0 /9000 mm)].
17. Copy 2 more times a distance of 18:0 /6000 mm)].
18. Right-click to reset and finish.

Finally, you will use the Place Block tool to place rectangular shapes as a
place holder for a glass canopy. Later we can use those shapes to create an
actual panelized roof.
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19. Change the Family and Part to
SchematicDesign::Massing
Transparent.

— | PartLevel ~ || PartColor ~ || PartStyle = | PartWeight

SchematicD « || Massing Transparent - D ‘ Compound

20. Tap the Space bar and select the Place Block tool.

3 4 i Place Block - x

Area: | Solid -

Method: Rotated

Fill Type: | Mone A
Fill Color @ 170 -

a. Select the start point in the model, note that the AccuDraw compass is
in the Top orientation, the next point will change the rotation of the
compass.

b. Select the next point at the other end of the sloped line, this moves the compass and also rotates it to the orientation defined by the
two points.

C. Select a third point to define the length of the block.

d. Continue placing blocks to define the canopy.

In this exercise you have learned various AccuDraw and AccuSnap techniques and shortcuts for placing geometry precisely in the model.
Now that you have more geometry in the model, you may find it necessary to limit which geometry is displayed in the view. In the next exercise
you will learn two techniques for controlling the display of geometry.
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Exercise 1-7: Level Display and Display Sets °Y0“T“he

Now that you have more geometry in the model, you may find it necessary to limit which geometry is displayed in the view. In this exercise you
will learn two techniques for controlling the display of geometry; Level Display and creating a Displayset.

Level Display

Each element in a model is on a level. The level is determined by the active part when the object is placed in the model. Levels can then be
turned on and off in each view, so in different combinations they make it easier to see parts of a model. Use the Level Display dialog to turn
levels in the active model and any referenced models on and off in the view.

1. Open the Level Display dialog.

Architectural Structural Forms Data/Reporting Attach

The dialog show all levels available from libraries. Levels can filtered and T Move v [5F v =40 - @/‘j [B] References ~ 7

also sorted by the column headings. s, o Copy -&-8- L B Models - @ ~
oar

v X Delete * | ,G 1~ A ~ | Properties & Levels ¥ G -

a. Select the Name column heading to sort by Name and then select the
Used column heading to sort by Used.

Commen Tools == Level Display |2
F.% Level Manager

The levels are now displayed alphabetically and with all used levels & Level Display - View 1 - X
shown first, followed by the unused library levels. D —— =1
b. Double-click on A-BLDG-MASS to make it the active level. The active = . T (none)~ [Levels =] [ ~

level is highlighted in green.

@ A_StationModel.dgn, Architectural Model

C. Select level G-ANNO-NPLT to toggle it off. Select it again to toggle it

backon. L
MName Used ™ ~
The Level Display is set to View Display, by default, meaning changes in e —
the level display affect the active view in the active model. Changes can A-BLDG-MASS
be applied to a selected view or to all views if the Apply to Selected View e —

or the Apply to Open View icon is selected.
2. Close the Level Display dialog.

Note: Level Display settings can be saved with a Save Seftings and retained

. . A-CLMG
between sessions. They can also be saved as part of a Saved View for recall A-CLNG-ACCS

later.
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Displaysets

Displaysets allow you select a group of elements to display in selected views,
with all other elements hidden. This is quick way to isolate the geometry you
want to work on, but it is a temporary setting and cannot be saved between
session or as part of a Saved View.

3. Create a Selection Set of the platform canopy geometry.

4. Right-Press and select Displayset Set. Now each view only shows the
platform canopy geometry.

a. Left-click in any view to deselect the geometry. ' Select Previous

The displayset will remain active until it is either cleared or the model is
closed. However, the visibility of a Displayset is a View Attribute, so the |
displayset can be displayed in one view while all geometry is displayed in

another view.

5. Open the View Attributes for View 2 - Top and toggle off Displayset.
Note that now in View 2 - Top all geometry is shown.

6. Right-press in any view and select Displayset Clear to clear the Displayset and view all the

geometry in all views.

Now that you have completed the first chapter you may want to close OpenBuildings Designer.
Check that your views are set the way you would like them saved for the model.

7. Ctrl+F to Save Settings.

8. File > Exit to close OpenBuildings Designer.

In Chapter 1: The 3D Model you have learned the basics of placing geometry and controlling
various views of the model in OpenBuildings Designer. You set up view windows and modified
View Attributes. You used the design grid and grid locks to quickly place geometry ‘by eye’ on the
design plane. You then used the AccuDraw compass in conjunction with AccuSnap to place lines
and shapes in 3D space. And finally, you learned how to display the geometry you want to see
while working on the model. In the next chapter you will begin to define the building environment
by defining floor elevations, a structural grid and adding a site model for context.
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Chapter 2: The 3D Building Environment

3 YouTube

Now that you have placed the initial geometry for the station building model it is time to set up the 3D building environment for the building

model. You will need floor planes and a structural grid for your building model so that geometry can be aligned between the 3D models. You
will also investigate the Explorer dialog to see how it is used to navigate and explore all the content that makes up a 3D building model. You
will use the Explorer dialog to add a site survey model to the building model and then align the building model with the real world using Geo-

Coordinates.

1. Start OpenBuildings Designer from the Start
menu or desktop shortcut.

2. Setthe WorkSpace to OpenBuildings
Training.

3. Set the WorkSet to Station Building_US
[Station Building_NM)]

4. Select the file A_StationModel.dgn from the
list of Recent Files. The file will open.

Optional - If you did not complete the exercises in
Chapter 1 and would like a completed model to
start the exercises in Chapter 2, there are several
milestone files stored in the project WorkSet.

5. Select the Browse icon
a. Navigate to the X Milestone folder.
b. Select the file A_StationModel_2.dgn.

C. Select Open.

You are ready to start the exercises for Chapter 2:

The 3D Building Environment.
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OpenBuildings Designer CONNECT Edition

WorkSpace WorkSet

| OpenBuildings Training ~ Station Building_US |

Recent Files
' | A_StationModel.dgn |
CA\OpenBuildings Training\worksets\Station Building_US\Designs),
Modified: 1/8/2021 10:14:52
@
Browse MNew File
El open x
« v A < worksets » Station Building_US » X_Milestones v [J] 2 Search ¥_Milestones
Organize « Mew folder tE « [ 0
| EJA_StationModel-2.dgn A9 QRH

E] ~_stationModel-3.dgn
[E] ~_stationModel-Final.dgn

File =

L]

Architectural Model

Directory

-

PLAN

File narne: | A_StationModel-2.dgn

w | CAD Files (*.dgn;*.dwg;*.dxf)

Options

Cancel

CROSSSECTION | 4 ) »

S
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Exercise 2-1: Using Floor Planes °Y0[ITU|JE

Floor Management System

OpenBuildings Designer uses Floors as a means of organizing, designing, and reporting building information. By this method, designated
floors define the physical location for portions of the building relative to reference and site elevations. So the floor serves as a type of container
for building elements and components in the model that include walls, doors, windows, fixtures, furnishings, equipment, structural members,
mechanical components (HVAC and plumbing), and electrical equipment at a given elevation. In this capacity, floors can be used by
architects, civil engineers, interior designers, landscape architects, and mechanical and structural engineers for many disciplines.

The floor definitions act as project specific Auxiliary Coordinate Systems (ACS), which is a utility that can be used to represent planes in a
DGN file. However, the ACS is limited in what it can do to manage an extensive, multi-tiered floor and sub-floor system within a building
project. While the ACS system continues to be active within the application, the building floor management utility is available for use by
building design professionals who generally think in terms of floors and not auxiliary coordinate systems. Reference planes for floor
elevations, and sub-floors within a floor (ceilings, raised platforms, and top of structure for example), are created with the floor management
system to manage elements and components located within floor elevations.

Note: The floor management system is available across all WorkSet DGN files, meaning an ACS defined in one DGN can be shared by other
DGNSs.

You can define a set of floors and associated reference planes and sub-planes on a project-by-project basis using the floor management
system. Sets of floor planes (and associated reference planes) can then be shared by the team for all designs created within a specific
project. The floor management system provides these two tools, the Floor Manager and the Floor Selector. Both are accessible from the Floor
Selector tool bar docked at the bottom of the interface.

coo| oo ooo

& |[® station > GROUND FLOOR 0:0 - | 000" DEmpoRab: sl RS R

o

Floor Manager - The Floor Manager is used to create and manage floor definitions, floor and sub-floor reference planes and floor groups.
The floor definitions information for the project is saved in a Master Floor File (BB_FloorMaster.dgnlib). The Floor Manager dialog is also
used to insert floors, modify and delete floors and associated reference planes and floor groups as well as set elevation annotation.

Floor Selector - The Floor Selector is used to select floors and associated floor reference planes, and to make them active for modeling
and placing graphics. The Floor Selector also sets active floors among multiple Buildings and has integrated tools interfacing with Grid
Systems.

Floors and reference planes are used to help you model elements at the correct height in the 3D model. The ACS Plane Lock and ACS Plane
Snap Lock are utilized in conjunction with the Floor Selector to insure data points are placed on the proper floor plane.
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In this exercise you will select a floor plane from the Floor Selector to set the working plane and the appropriate snap locks.

1. From the bottom of the interface set the

Active Floor to the GROUND FLOOR and Marme Rel.ElevaticElevation Rotation Description
then the ROOF. = I Station Model_US
= ) site 1
Note that the ACS Triad changes its vertical e Ceation DD—-D-_
location based on the Floor Selector. This — P[5 GROUND FLOOR 20 0 - Station
indicates the ACS plane for mOdeIing. = Foundations D} -40 -40 0 Foundations
+——p1 B[ ROOF 10:6 10:6 0 Roof

In addition, the ACS Plane Lock and ACS = Platform Beam 6 %6 0 Top of Platform Beam
Snap Plane Lock are toggled to the locked EE3 Patform Canopy 6126 O
position, this will be the default whenever a . X

poo| ooo  ooo

floor is selected from the Floor Selector. . = | 999 990 _ou
@ |ﬂﬁ Nene bl |REENES : o TG el T e T

mmng

Locking the ACS Plane Lock and the ACS Snap Plane Lock ensures that the elements you model will be placed on the active Floor.

ACS Plane Lock - If on, ACS Plane Lock sets the default view depth to be on the active ACS's xy plane rather than the view's active depth
plane. As with the standard active depth, you can override this default by snapping to an existing element. When locked, the viewing
operations and the AccuDraw shortcuts T, F and S are relative to the ACS.

ACS Snap Plane lock - If on, and AccuDraw is active, the first snap point is forced to lie on the Active ACS's xy plane (z=0). Further snap
points then are controlled by AccuDraw's settings. If on, and AccuDraw is not active, all snap points are forced to lie on the Active ACS's
xy plane (z=0). This lock applies only to 3D files.

Hint: A Save Settings will save the floor selection, so that next time you open the file the Floor Selector is set to the currently selected
floor.

You will now use the Floor Manager to add an additional reference plane for the entrance canopy and clerestory windows which will be at an
elevation 9:0 [3000 mm] above the ground floor.

2. Open the Floor Manager.

- @ . i = e = o-?-?? 0-?99 o 0-?29 -
& Station > GROUND FLOOR 00 ~[0.00 M S |8 | 8 T de

o
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The Floor Manager dialog opens.

Note that each floor and its associated
reference planes are listed in the dialog, along
with an elevation. The icons at the top of the
dialog allow you to add and remove Buildings,

Floors and Reference Planes.

3. Select the GROUND FLOOR.

4. Select Add Reference Plane. A Reference |
Plane is added to the Ground Floor.

5. Rename the Reference Plane Canopy/

Clerestory.

6. Setthe Floor-to-Floor to 9:0 [3000 mm].

Note: When defining a Reference Plane
the Floor-to-Floor refers to the height

relative to the Floor.

7. Select Apply, then Close.

The new Reference Plane will now be available in the Floor Selector.

8. Setthe Active Floor to Canopy/

Clerestory.

E:::' Vanager — *
3 Add Building €3 Add Floor - € Add Reference Plane [@) Remove | i) Settings |
Project Composition GROUND FLOOR
Name Rel Elevation = Elevation = Floor-to-Fleor  Rotation v Classification ~
MasterFormat
4 l'; Station Model_US MasterFormat Des:
. OmniClass
Site 1
“ @ e - OmniClass Descri|
4 [{#l Station 0:0 0 UniFormat
2 [E[GROUND FLOOR 0.0 0.0 10:6 o UniFormat Descrip
- " v Discipline
i Foundations -4:0 -4:0 -4:0 0 Discipline
@ Canopy/Clerestory  5:0 9.0 3.0 o ~ Floor
- - - N Area (Gross) 1368.000000
4 F{DCIF 10:6 10:6 10:6 o Area (Nef) 1368.000000
fiz] Platform Beam 9:6 9.6 -1:0 o Occupancy Type  Assembly
i Platform Canopy ~ 12:0 12:0 16 0 g:n:‘::ks
v Floor Parameters
Description Station
Lenath (fporo.)  76:0 bt
Apply | | Close
o - Gl ey ooo| ooo 290
E @ [z Station > Canopy/Clerestory 9:0 0.00° ~ : o T §::;::;::; §: 4 §:§@ ~

Note in View 3 - Front that the ACS Triad has

moved up to the new elevation.

You will now place geometry in the model to understand how the Active Floor and the ACS Plane and ACS Snap Plane lock control the

placement of geometry.

9. Set the active Family/Part to

Schematic Design: Massing Roof.
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10. Select the Slab tool from the Forms group on the Forms tab.
Architectural —Stroctora> Forms Data/Reporting Attach Drawing Drawing Production View Analysis Collaboration Drawing Aids Help

-7 Move = e i Gj @ References = qa v ] ot TN T-%y = Edit Form Base ~
DE:'CUpy' -Gf-llﬁl- C% [E Models ~ @ - "Of @j Q O : ! @ G@G@ [/:' :> ]'.f)@DrawOnSolid'

Modi . Linear Between | Slab Free Connect Modify Break Join Extend  Insert Delete . i i
o v~ A ~ | Properties & Levels ~ & ~ N N v |Form~  Elements Wall~ N Form | Vertex Vertex &) Unite Solids ~

Selection
v X Delete ~

Commeon Tools Ferr = glap Muodify Forms

=2 Slab from Shape
%2 Slab by Flood

a. Set the following in the Place Slab From dialog:

ﬁ Place Slab Form - *
Thickness: 0:10 [250 mm)].

Thickness: | 210

Top of Slab: 0:0 [0] Top OF Slabs | 0:0
Side Angle: Vertical. Side Angle:

[J Auto Connect

11. Working in either the Top or /so view, snap the cursor to the corner of the
building mass near the ACS triad, but do not place a data point.

Note that even though you have snapped to the bottom corner, the
AccuDraw compass has been projected to the active ACS plane.

a. Use the AccuDraw shortcut O to set the origin of the compass.

b. Move the cursor 18’-0” [or 6000 mm] in the X-direction to define the
start point of the slab form. Data point (/eft-click) to accept.

c. Using AccuDraw continue to place a slab form that is 9’-0” x 42’-0”
[2700 mm x 13000 mm] centered on the front of the building.

d. Right-click to place the slab form.
Note that the top of the slab was placed at the active ACS plane.
12. Set the Active Floor back to GROUND FLOOR.

Next you will create a basic structural grid based on the schematic massing of
the building and canopy forms.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 40



Exercise 2-2: Creating a Building Grid °Y0[|Tuhe

Grid Systems

OpenBuildings Designer provides a comprehensive set of Grid Systems in which Buildings can have multiple grids (orthogonal, radial and
sketched) applied to specific floors or ranges of floors in specific buildings. Grid Systems more effectively integrates grids into OpenBuildings
Designer workflows including integration with the 3D model and the Floor Manager system. The Grid Systems Manager dialog contains
settings for adding, copying and removing grids, inserting grid lines, manipulating grid line spacing, rotating grids, and setting grid line
symbology and other preferences.

Integration with 3D model
The Grid System is dynamically integrated within the 3D model where it can respond to the current view, the active floor definition and be

interactive with your design workflows.

Grids are stored as data (EC data) in the same DGNIib used by the Floor Manager. The Grid System definition and Building/Floor definition
must share the same DGNIib since Grids are associated to Building/Floor definitions.
Integration with Floor Manager System

The Floor Selector tool bar is docked by default along the bottom edge of the application window. Selecting an active floor for the model will
cause the corresponding grid to be displayed in the view. The Grid System Manager is opened from the icon on the Floor Selector tool bar.

coo] con oo

&5 [P station > GROUND FLOOR 0:0 - | 0.00° VI i~ i FEr =

There are additional grid display options on the Floor Selector tool bar which can be toggled to control the display of the grid in the model
views.

Sillsolate Floor — Used to display elements on the active floor only.

§; Set Active Grid — Used to select which grids are active and available to view and dynamically display.

Q Grid Display Options — Used to determine when and how the Dynamic Grids are presented.
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A grid will serve as a datum for elements like columns beams and walls. In this exercise you will set up a simple sketch grid based on the

schematic massing model.

1. Open the Grid Systems dialog by

selecting the Grid Systems Manager icon €5 [ Station > GROUND FLOOR

on the Floor Selector.
2. Add anew Sketch Grid.
a. From the Add pull-down select Sketch (2 Axis).

3. Rename the new SketchGrid to Station Grid.

a. Set the Start Floor to GROUND FLOOR>Foundations

and the End Floor to ROOF>Platform Canopy.
4. Under the Grid Lines Settings select Add/Modify.

A temporary Top view will open with the current geometry
grayed out. You will now draw some grid lines based on the

blocking model created.

5. On the Add/Modify Grid Lines tool bar set the
Axis to Axis 1 and the Label to an End Label.

6. Select the Place Line tool on the Add/Modify Grid
Lines tool bar.

Radial
3 Sketch (2 Axis)

00 ~ | 0.00° Ik R
E] Grid systems - x
Grid System Settings
@Add - | Duplicate * Modify - eRemove Settings = Preview: Statign>GHOL| ~
Orthogonal Start Floor End Floor

staion [ GrRounD . [ RoOFsPIa..

54  Sketch (3 Axis)

Building

Grid Lines Settings

Auis T{UD  Ais 2 (V)

@Add;’l‘\ﬂodify Duplicate Q Remove

Name

Label Overide

Axis 1

=l A ————— ®

El

£ ’J oy N o7 - |- X | @Finish @ Cancel
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10.

Copyright © 2022 Bentley Systems, Incorporated

a. Draw a grid line along the ridge of the platform roof canopy.
Select the Copy tool on the Add/Modify Grid Lines tool bar.

a. Select the grid line A and using AccuDraw copy 12:0 [4000 mm] to the
back edge of the station building.

Hint: Since the grid line and the canopy shape overlap you may need to
use Reset (right-click) on the mouse to scroll through the selected
geometry until the grid line is selected.

b. Copy the grid line again 18:0 [6000 mm] to the front edge of the
building.

Set the Axis to Axis 2 and the Label to End Label.

9]
Select the Place Line tool on the Add/Modify Grid : R 1 - ;.
Lines tool bar. |_'5“""52 1 o | ’ ol Lt

a. Draw a grid line from the start point of grid line C to the top left corner of
the platform canopy.

Select the Copy tool on the Add/Modify Grid Lines tool bar.

a. Select grid line 1 and copy it 5 more times at the following spacings:
18:0, 18:0, 30:0, 18:0, 18:0, [6000, 6000, 9000,6000,6000] creating
grid lines 2, 3, 4, 5 and 6. These should align with the platform canopy
panels.

Now you will create 3 additional grid lines to expand the platform canopy.

b. Select grid line 6 and copy it 3 more times at the following spacings:
30:0, 18:0, 18:0, [9000,6000,6000] creating grid lines 7, 8 and 9.
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Grid lines can be modified using the selection tool and handles.
11. Select grid line A.
a. Select the end handle and stretch the line to grid line 9.

b. Repeat for grid lines 1, 6, 7, 8 and 9, trimming these grid lines back to
grid line B.

12. Select Finish on the Add/Modify Grid Lines tool bar.

13. Select OK in the Grid Systems dialog to save the grid and close the
dialog.

The grid is now displayed in each of the views. This same grid will be visible in
all models created within this project WorkSet and will be used for placing and aligning geometry in the model.

Now lets use the grid intersections to copy the platform geometry and extend the geometry to the new grid lines.
14. Make a selection set of the last 3 bays of the platform canopy and then select the Copy tool.
a. Snap to the intersection of grid line A and grid line 6 as the point to copy from.

b. Snap to the intersection of grid line A and grid line 9 as the point to copy to.

PPy 0o 00

C. Right-click to reset and finish.
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Exercise 2-3: Working with Site Files

When modeling a building it is helpful to have a site survey or site model to help give the building context and locate it within the real world,
making sure it is designed within the property and setback lines. In this exercise you will learn how to open the Explorer dialog, attach a
reference, move and rotate the reference and then import geo-coordinates from the reference.

3 YouTube

1. Open the Explorer dialog. It should automatically dock on the left side
of the interface.

Introduction to Explorer

The Explorer dialog allows you to manage and control project content. It is
a single interface that provides browsing function for files, links, items,
resources, and sheet indexes.

The Explorer dialog consists of five tabs: File tab, /tems tab, Resources tab,
Sheet Index tab, and Links tab.

File tab—used to browse and manage the file content such as models,
references, saved views, levels, styles, templates, and so on.

Items tab—displays non-graphical business data attached to the
objects in the BIM model in hierarchical order.

Resources tab—displays resources used in a DGN file in hierarchical
order.

Sheet Index tab—allows you to manage sheet indexing. A sheet index
is an organized and named collection of sheet models from one or
more design files.

Links tab—can be used to see the linked data, including other 2D and
3D design models, drawings and sheets within the project WorkSet.
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2. Select the Links tab.
a. Expand the Project Tree > Building Models > Design Models.

Note that there are additional design models that are part of this project or
WorkSet, such as a site survey. You will now attach the Survey 3D[
C_Site Survey.dgn] as a reference file so that the station building is
modeled in the correct context.

3. Select the Survey_3D [C_Site Model.dgn] and drag and drop it into any
view.

a. Set the Attachment Method to Recommended.

E] Attach View X

You have 1 reference to attach. Please select attachment method.

Attachment Method:

Cancel

b. Select OK,

The Survey_3D [C_Site Model.dgn] model is now attached as a base
reference file.

Geo-Coordination

Itis typical that a civil file, such as a survey or rail alignment will be modeled at
real-world coordinates rather than near the 0,0,0 origin, therefore the two files
do not align. It is necessary to move the site survey reference file so that the
building model is within the site property. Once that is done, you can import
the real world coordinates from the reference file and the building model will
also be geo-located. Remember the building model must always be modeled
within the Solids Working Area at the 0,0,0 origin.

4. Activate View 2 - Top and use the Fit View icon to fit A/l the files.

You will now move and rotate the C_Site Model.dgn reference so that it is
aligned with the station location.
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5. Activate View 2 - Top and use the Fit View icon to fit only the Active file

W View 2 - Top, Architectural Model [Displayset] EI-@ s View 4 - Top, Architectural Model [Displayset]
@véw-vll P LB @%Ifi LR EE SRS

[:jll[:
w%lﬁﬁp.@wix aEE| 1Y,y B

POO OO0 9O QY =17

e

T
s

1 | & Fit View
. . : i

Expand Clipping Planes

Expand Clipping Planes

-

6. Open View 4, rotate to Top and use the Fit View icon to fit only the Reference file

The station building is intended to be located along the lake front rail line on King Street. Zoom into this area

7. Right-press over the C_Site Model.dgn reference and select Move Reference

a. Select the lower left corner of the station building outline as the point to move from, move the cursor to View 2 and select the lower left
corner of the building as the point to move to

w View 4 - Top, Architectural Model [Displayset]

-

-S| L PLPROMD R

E]EE]-

View

=
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Next you will rotate the C_Site Model.dgn reference so that the site is aligned with the Station Building or the X-axis.

8. Right-press over the C Site Model.dgn reference and select Rotate Reference.

4%2-'::5‘.&:&"& Ence —
a. Set the Method to By Points.
! Moo
a. Select the first point, the pivot point, as the lower left corner near the ACS Triad. % [0°
Y: |0
b. Select the second point, the start of the rotation, as the lower right corner of the station building _
outline on the C_Site Survey.dgn. Move Boundary with Reference
c. Select the third point to define the rotation, as the lower right corner of the station building RIS U
mOdeI. Use Fence: |Inside -
9. Right-click to reset and complete the rotation.
w View 2 - Top, Architectural Model [Displayset] | = | & |[53a] | | = view2 - Top, Architectural Model [Displayset] EI-@

=-&%- i LPROAD HEEE BT = - &1 % - éueén@ HoEEE ETYS
r ) h J

T 1T Lok

. STATION _
| [:U‘LL'I:uL'I

Now that the site is aligned with the building model you can import the Geo-Coordinate System from the site file so that the station building
model can use this Geo-Coordinate System to be correctly aligned with real-world coordinates, while still being modeled within the Solids
Working Area.

Next you will import the Geo-Coordinate System from the survey file.
10. From the Geographic group on the Drawing Aids tab select the Coordinate System tool.
The Geographic Coordinate System dialog will open. Note that there is currently no GCS in this file.

a. Select the From Reference icon in the Geographic Coordinate System dialog.
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b. The Geographic Coordinate Sys
11. Select C_Site Survey.dgn and then

tem from Reference dialog will open showing the attached references.

select OK.

Architectural Structural Forms Data/Reporting Attach Drawing Drawing Production View Analysis Collaboration Drawing Aids Help

c. An alert will pop up about feature support in earlier versions of the software, select OK.

— _|_'_| O—0 -
[’] | E |_ 3‘:5‘TDP “E L % n J@?"‘RF CI;[' {ol‘i E;{)@ OI:: ﬁ === 3@ ﬁmmwl& Foot é
r it M Def Itﬂj{é:-_i-St tural | Defi > ol = . il 2
Smart Rotate . et au ructura N2 Move Rotate Select Coordinate . Inch
lock & B € side @ 2 onigin @ Snapst 7 X [ Snaps  anACS™ ACS ACS ACS I»| System |°% D"tj WJJUI‘ e
AccuDraw ] Snaps 5 ACS f Geegraphic | Geographic Soordinate System - >
ﬂ Geographic Coordinate Systern From Reference ';:2‘ f- __ﬂ—_l §.
iSelect Reference as Geographic Coordinate Systems Source
Slet  File Name Model Description Legical GCS Mame GCS Description Comment rent Geographic Coordinate System
| 1 CSiteModel.dgn  Survey 3D Model-C_Site [Model-C_Site EPSG:2029 NAD27(76) zone 17N Can calcula Name:  <MNone>
Description:
<
Source:
Geographic Coordinate System from Selected Reference
Projection:  Transverse Mercator
Longitude:  0.00° False Easting:  500000.0
Latitude: 0.00° False Morthing: 0.0
oK Cancel

d. A second alert will pop up about the design file units, select the option “The graphic elements are correctly drawn in feet. The storage
units should not be changed.” Select OK.

The Geographic Coordinate System dia
Transformation.

log should now show a GCS of EPSG:2029 Helmert

i
L1
l'

@ & » j‘i g fD@ X

Current Geographic Coordinate System
MName: EP5G:202% Helmert Transformation
Description:  MADZ7(76) / UTM zone 17N

To demonstrate the advantage of having a GCS in this file you can now re-attach the C_Site Source:  EPSG

Model.dgn reference using Geo-referencing to align the two files.

12. Right-press over the C_Site Model.dgn reference and select Detach Reference.
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13. Select the Links tab in the Explorer dialog and expand the
Project Tree > Building Models > Design Models.

a. Select the Survey_3D [C_Site Model.dgn] and drag and
drop it into any view.Set the Attachment Method to
Interactive.

b. Select OK,

14. In the Attach Reference dialog set the Orientation to
Geographic - Reprojected

a. Select OK.

The reference attaches aligned with the station building model.
The A_Station Model.dgn file is still aligned with the Global
Origin so that all the building models can be attached as
coincident references, but it also has a GCS so that it can be
referenced to civil site geometry with geo-referencing.

Note: When referencing a building model to a civil model using
geo-referencing set the orientation to Geographic - AEC
Transform to maintain the building geometry without any re-
projection of the geometry.

Note: If the station building needs to be moved relative to the civil
model at any point, you would not actually move any of the station
building models, you would simply move the C_Site Model.dgn
reference in this model and re-import the GCS.

Attach View

You have 1 reference to attach. Please select attachment method.

Attachment Method:

oK Cancel
File Mame:  C_Site Model.dgn
Full Path: ..\worksets\Station Building_US\Designs\C_Site Model.dgn
Model: |Survey 3D -
Logical Mame: | Model-C_Site
Description: | Model-C_Site
Orientation:
View Description
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File
Geographic - AEC Transform Calculated Transform, max error 1.027e-05"
Geographic - Reprojected Reproject reference data to Master GCS

Saved Views

Standard Views

Mamed Boundaries (none)

Detail

Scale (Master:Ref):

Scale:

Mamed Group: -

Revision: -

Level: hd

Mested Attachments: | Live Mesting * | Mesting Depth:

Display Overrides: | Allow -

Mew Level Display: | Use M5_REF_NEWLEVELDISPLAY Cor

Global LineStyle Scale: | Master A

Synchronize View: | Volume Only -
Teggles

IR - <E s HeE

99

Cancel

DO NOT DISTRIBUTE - Printing for student use is permitted

50



Exercise 2-4: Review the Drawing and Sheet Views °v0uTuhe

Now that you have the beginnings of a building model you can review some of the output available from the model, such as drawings. The
drawings are generated from the model and should be periodically checked throughout the modeling effort. In this session you will learn how
to open the drawing views for the plan section and elevation drawings. These views were already set up as part of the seed file.

1. From the Explorer dialog expand the File tab.Expand the Models group.|

&, Explorer - *
Remember, in this context a model refers to a container within the DGN file and it can be A File < N
a 3D model, a 2D drawing or a sheet. You can see here that within this file, in addition to O W
the 3D model, Architectural Model, you have been working in, there are 4 drawing — : :
models, the grey drawing icon indicates that they are drawing models, and one sheet |5m? > 5o £l v
model, indicated by the white sheet icon. > $1 Text Styles -
These drawing and sheet models were part of the DGN seed file used when this file was b " Shared Cell
> 2 Views
created. =
b 2 Levels
2. Double-click the PLAN model to view the Plan Drawing. . 4 [E Model: <@——
e~ e b Wiy Architectural Model
E-éw- i PR D BE B¢ Er CROSS SECTION
[ FRONT ELEVATION
7777777777 [ PLAN SECTION ELEVATIONS
[ PLATFORM ELEVATION v
& Items b
‘ ‘ Ei Resources v
R — S e —r : i sSheetIndex v
= Links v
Note: The Plan Drawing is a cut view of the 3D model
77777777777777777 referenced to this drawing model, so it is updated as the
model is built. Currently you have a conceptual model,
so you have a conceptual drawing. Additional

annotations, such as notes and dimensions would be
added in this drawing model.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 51


https://youtu.be/FqdyEIQdgK0

Select the Architectural Model to navigate back to the 3D model.
4. Inthe Explorer dialog switch to the Links tab.
a. Expand Project Tree > Drawings > All Drawings.

Here you will see only drawings, but all the drawings in this WorkSet, even drawings that
might be in another file. In the next chapter you will create a structural model so then you
will see additional structural drawings listed here. These are links to the drawing models
and double-clicking will open the drawing model and file.

b. Navigate to the Sheets folder to see all the sheets within this WorkSet

Each drawing and sheet model within this file also has a corresponding View Group. We
can open the model by selecting the View Group.

5. Select the View Group Drawing 2.This will open the model of the CROSS SECTION
drawing.

® View 1, CROSS SECTION EI@
S-ax-iLORMAYD B ERD

qa Explorer -

hE File

% Items

&) Resources

iLF sheet Index

% Links <@——
Q (B (=

> (¢ |¢| ¢ ¢ %

>

>
>
4

b 2 Station Building

4 B Project Tree <——

Building Models
Milestone Models
Building Views
Drawings ef——o
4 [¥ All Dravings <a——
b [ CROSSSECTION [A_StationModel.dgn]
b [ FRONTELEVATION [A_StationModel.dgn)
[ @ PLAN  [A_StationModel.dgn]

> [N PLATFORM ELEVATION [A StationModel.d¢ _

4
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Note: The Section Drawing is also a cut view of the
3D model referenced to this drawing model, so it is
updated as the model is built. Note that the floor
elevations and grids are automatically generated
based on the Floor Manager and Grid System
Manager and displayed on the drawing.
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6. Select the View Group Drawing 3. This will open the model of the £LEVAT/ON drawing.

= View 1, FRONTELEVATION

(= B
w6y~ | [P L R b EE| & w

GROUND FLOOR

TEL=0'0"

7. Select the View Group Drawing 4. This will open the model of the PLATFORM ELEVATION drawing.

B View 1, PLATFORM ELEVATION

[E=5 58 =
E-dw-|i PLOOVEED 2GR
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8. Select the View Group Sheet 101. This will open the model of the
SHEET.

This is a sheet model with a border file attached and each of the drawing
models referenced and arranged on the sheet ready for plotting. | =t

This course is focused on the creation of the 3D model and does not cover
the creation of drawings and sheets, but they are an important output of the
3D model and you will check the drawing progress as you build the model.

9. Navigate back to the Building Model View Group.

Now that you have completed the second chapter you may want to close
OpenBuildings Designer. Check that your views are set the way you would
like them saved for the model.

10. Ctrl+F to Save Settings.

11. File > Exit to close OpenBuildings Designer. s

Note: This project is using a single DGN for the architectural model, architectural drawings and sheets. On a larger project multiple DGNs
models would be referenced to a Drawing Composition DGN and the drawing and sheet models would be created as separate DGN files
stored in the WorkSet’s Drawings and Sheets folder.

Multiple
Discipline
Reference

Ref Models

Dynamic
View Ref (SV)

.“.‘
.’ sign Model
—

working
Models

Drawing

De.
Ii_-.
‘ preuines Discipline
Drawing
‘ " Sheet Composition
ee
— Single DGN Model Model

Federated DGN Models

In Chapter 2: The 3D Building Environment you have defined the building environment. You set up floor reference planes in the Floor
Manager. You then created a structural grid for the project based on the initial conceptual geometry for the building. Finally, you referenced in
a site model for context and geo-located the building model using the site reference. In the next chapter you will begin to add intelligent
building objects to the model, starting with some structural members.
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Chapter 3. Modeling Structural Elements °Y0uTuhe

So far you have created a block model using forms. While forms have family and part information that determines what they look like and
geometric information, such as their base area or perimeter surface area, they are generic in nature and do not have DataGroup information,
meaning they are not part of the DataGroup catalog system and cannot be scheduled and reported.

You will now add intelligent objects to the model, such as structural columns and beams. These objects are part of the DataGroup catalog
system and can hold a great deal of information, not only graphical data like height, width and areas, but meta data such as their material and
structural function.

The DataGroup System

Generally, design teams approach modeling work with a set of familiar placement tools to construct models and complete designs. An
architectural team may use an assortment of door, window, and space planning tools, whereas a structural team may use several beam,
column, and footing tools. Each of the placement needs to be able to not only place objects, but assign important information to the object
being placed.

Design teams from every discipline need a system that enables them to assign important model data and properties to model objects to
distinguish their specific use. For instance, whereas multiple structural columns may be placed in the model they might differ in their
properties; material, section name, structural function, fire rating, etc. Assigned catalog item data must be placed with each item instance and
the software must also track and manage the data for schedules and reporting. Furthermore, design teams need to be able to set catalog
items and instance data for a host of placement tools so that the workflow can begin and continue without interruption.

The DataGroup system assigns catalog property data to modeled components. Each catalog type has specific properties that can be
assigned to its catalog items. OpenBuildings Designer placement tools include the DataGroup properties inherent to the object being
modeled: walls, doors, windows, columns, beams, ductwork, HVAC equipment, lights, receptacles, etc.

As such, the DataGroup system is the core of BIM information for OpenBuildings Designer and DataGroup system tools are used to track and
schedule items. The DataGroup system is organized by catalog types, catalog items and catalog instances:

Catalog Type — The catalog type refers to a group of objects that share the same property definitions, such as walls, doors, windows,
columns and beams. Catalog types are defined by the application and by the user, within application and user defined definitions.

Catalog ltem — Catalog items are predefined sub-classifications of objects for each catalog type. For instance the catalog items AL |
Awning, AL | Casement and WD | DoubleHung are all catalog items under the Window catalog type. Catalog items may have some of
their properties pre-defined and be linked to a specific cell or parametric cell.

Catalog Instance — Any Building object placed in a model. The objects are considered as unique instances of the catalog items. Multiple
catalog instances in the same model may share the same catalog item definition, but have their properties defined differently.
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DataGroup System Definitions

DataGroup System Definitions help you use and customize a system of data to facilitate the creation of standard and custom parametric
object catalogs and object properties, values and attributes. The system also enables instance data to be assigned to individual objects when
placement tools are used and the data is managed and tracked for many uses including reports and schedules.

Generally, a DataGroup System Definition is a catalog (a set of many data definitions) where one definition applies for each catalog type.
Examples of catalog types are cabinet, door, space and window. There are usually many different catalog items for each catalog type. For
example there can be several different doors for the door catalog type. Individual catalog item definitions set the name and format for each
catalog item attribute. Examples of item attributes are cabinet depth, door fire rating, space volume, and window hardware. There are two
types of DataGroup System definitions, Application Definitions and User-Defined Definitions.

Application definitions define catalog items, properties and values that are required by an OpenBuildings Designer applications
(architectural, structural, mechanical and electrical). For example, an application definition might define the parametric values of a
component, like the width and depth of rectangular ductwork or the height and thickness of a wall assembly. The object cannot be
created and placed without this information.

User-defined definitions describe attributes that projects and users require in discipline-specific designs and models. An example of an
item attribute is the fire rating of a door.

1. Start OpenBuildings Designer from the Start menu or desktop shortcut.
2. Setthe WorkSpace to:

OpenBuildings Training
3. Set the WorkSet to:

Station Building_US [Station Building NM)]
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4. Select New File.

File name: S_StationModel.dgn

5. Select the Browse... icon and
select the seed file,
DesignDrawingSheetSeed_Strc.
dgn

a. Select Open to set the seed
file.

b. Select Save to open the new
file, S_StationModel.dgn.

OpenBuildings Designer CONNECT Edition

WorkSpace

WorkSet
OpenBuildings Training ~ Station Building_US -~

Recent Files

@ A _StationModel.dgn

CA\OpenBuildings Trainingworksets\Station Building_US\Designs\,

Modified: 1/17/2021 4:44:38 PM Size: 7180 KB
B | %
Browse |~ New File E] select seed File
E le Ti 3|_|: i <« Standards » Seed v [J] Search Seed
Savein: | Designs Organize = Mew folder TH - |
Borders

- E]A_StationModeI.dgn
ﬂ EJ _site Model.dgn

uick access E]C_Site Survey.dgn

E] DesignDrawing5heetSeed_Arch.dgn
E] DesignDrawing5heetSeed_Strc.dgn
E]DesignSeed.dgn

E] Drawing5eed.dgn
EJHevaseedMm.DGN

E] SheetSeed_Arch.dgn

File =

Directory -

File name: | DesignCirawingSheetSeed_Strc.dgr V| Bentley DGM Files (*.dgn)

File name: S_StationModel dgn w | | Save |
Save as type: Bentley DGN Files (*.dgn) w Cancel
Seed: |C:'-.OpenBuiIdings Training " Work Sets'\Station Building_US\Standards"Seed designseed dgn | | Browse |

The DesignDrawingSheetSeed_Strc is a dgn seed file that was created specifically for this project and has a 3D design model as well as
structural drawing models and a sheet model preset with foundation plan and framing plan views.
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Exercise 3-1: Placing Columns °Y0[|T[|he

Columns are a structural element. In this exercise you will select a column from the library, modify its properties, save it as a new catalog item
and place it in the model using the grid intersections.

1. Setthe Floor Selector to the Station >

GROUND FLOOR. €2 || Station > GROUND FLOOR 0:0 - | 0.00° oI v |8 e v s
2. Select the Steel Column tool from the
Structural Elements group on the Structural tab of the ribbon. ) Place Column x
Structural <e@ferrms—PBata/Reporting Attach Drawing Drawing Production View Analysis Collaborate |Co|umn | Steel
i R o R 0“ E| References = ?& o 0_?_?_? L — -553 Steel Framing ~ @ Tapered Steel Colu 0
~& - IE - C% [E Models ~ @ - 8:5:_E:E E’ig g é£ P Steel % Bracing * %] Corbel/Haunch ” H Main Calumn N ]
SrCO A p,r\gss,'t,es = Levels ~ - Grid Column v Beam~ Plate~ =@ Place Trusses ~ ApplyFireprooﬁng '
Common Tools Structural Elements
+
The Steel Column tool is used to place structural steel columns. Columns are defined by —
points which include the start point and the end point or the start point and the length. All "
column types placed using this tool are supported by the catalog library in the DataGroup i
System. Catalog data is applied to columns at the time of placement. E
3. From the catalog type Column | Steel select the catalog item Main Column.
a. Select a steel section from the library of shapes pull-down. e Frevew
=l A7) & P
Section Name: Standard > AISC_I_W > W8x24 [Standard > BS UC > UC203X203X46] . Structural Parameters -
OpenBuildings Designer is delivered with a great number of different international shape z::ut';:r:axsh :?:i‘;
series. The Shape Catalog dialog is used to browse and load more shape category types. T
In addition to selecting the steel section, there are a number of other properties that could Fart Definition Hntin il
define the column, such as a structural finish, fire rating, construction phase and even a ’ l'de"t'f'cat"’" -
column type that would be used for annotation and scheduling. These are all DataGroup :E'E’PE ||[[:
properties of the catalog type Column | Steel. - : - —
ID' | Description
ID | Keynote |-
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b. Set a few of the DataGroup properties:
Structural Finish: Painted

ID | Type ID: C1

Now that you have defined a few properties for this
column, you can save it as a new catalog item within Place Column x Save As.. N,
the project WorkSet. This will allow you to place the
same column again without resetting the properties.

Column | Steel MName: | 1| Steel CglumrJ

Cancel

Match Element Properties

4. From the catalog item pull-down select Save H H Main Column
Catalog Item As...and name the new catalog item
C1 | Steel Column and select OK.

Reset to Defaults

The new catalog item is created and now the active Edit Catalog ltem

column ready for placement. Catalog ltem Manager

Save Catalog ltem
5. On the Placement ribbon set the following
placement properties:

Save Catalog ltem As.. N

Placement: Centroid
Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place <@———

H . o e &
Rotation: 90 1 1 [T | XOffset: 00 Interactive Place by:| Grid v :g',‘ :L.Lj' i Flange Clearance: 0:1
Pl B ‘G .d 1 '« |3 ¥ Offset: ] Rotation:_ﬂ_ Length 06 Automatic  Coping —. Web Clearance: 0:0 3/4
ace py: @ri [0 [0 L] | BaseOffset:| 0:0 Coping  Options~  Comer~ padis Comer: 0:01/2
Lengz‘h: 9:6 [3200 mm] Placement Section Orientation Placement Options Coping Options

6. Select all the grid intersections along grid line A.
a. Data point (left-click) to accept. @ @ @ @ @ @ @ @

Nine columns are placed for the support of the platform | :

canopy. N e A |

. R T s r"""'T"""'T""""""'r"""'T"""'T"l"®
Next, you will place a second set of columns for the TRl i i T e T i
bu”dlng O J.._. | | |
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7. With the Place Column dialog still open change the

following properties: £ Piace Column X
Section Name: W10x26 [UB254X146X31] el
Structural Finish: Painted HH| €1 Steel Column

ID | Type ID: C2

Match Element Properties .

Reset to Defaults
8. From the catalog item pull-down select Save

Edit Catalog Item !
Catalog Item As... '

Catalog ltem Manager

Save Catalog ltem

a. Name the new catalog item C2 | Steel Column
and select OK.

% Saue?atal_og It!emﬁfs... N
= O <
. . . == Save As...
The new catalog item is created and now the active e
column ready for placement. i — Name: | C2| Steel Column
9. On the Placement ribbon the inputs should remain = Az P Cancel
the same: + Structural Parameters =
. Section Name W10X26 v
Placement: Centroid Structural Finish Painted v
. + Material
Rotation: 90° T
Part Definition Steel:Columns -
Place By Grid » Identification
[1ID]Type D 2 B
Length: 9:6 [3200 mm] D] Item D v
ID | Mame (Alternate) bl
ID | Descriotion |

10. Select all the grid intersections along column line
B2, B3, B4 and B5 using a crossing window. @ @ @ @ @ @ @ @

a. Data point (Left-click) to accept.

Four columns are placed in the model. These columns
are on the low side of the building, but the building has !
a roof slope, so you will change the height for the next L

' ._._ﬁ}f.'_'.'_'.'_'.'I.'_'.'_'.'_'.'_'.'_'.'_'I.'_'.'_'.'_'.'I.'_': ..... _.
set of columns. o P —— 0
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11. On the Placement ribbon change the Length to

14:0 [4700 mm]. @ @ @ @ (s) @

12. Select all the grid intersections along column line :
C2, C3, C4 and C5 using a crossing window. :
|

a. Data point (Left-click) to accept. .—-—-—-—-:—-—-—-—-? ------------- :—-—-—-—--—-—-—-—-f --------------------------------- @

Four more columns are placed in the model.

In the next exercise you will place footings under the
columns.
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Exercise 3-2: Placing Footings °v0[|T[|he

In this exercise you will place footings under the columns placed in the previous session. You will first place a concrete pier under the column
and then add a concrete spread footing.

1. Select the Concrete Column tool from the Structural

Elements group on the Structural tab of the ribbon. €] Place Column X
@ @ A} 533 Steel Framing = @ Tapered Steel Column = | Foundatian | Concrete Pier .
. B P Steel X Bracing * % Corbel/Haunch .
Grid Steel Steel Base ) |
Column= Beam~ Plater =0 Place Trusses ~ Apply Fireproofing Pier: Rectangular v
f[j Steel Column Structural Elements |

Match Element Properties

| [l Concrete Column Reset to Defaults

U Timber Studs
@ Timber Post

Edit Catalog Item
Catalog ltem Manager |
Save Catalog Item

The Concrete Column tool is used to place rectangular and Save Catalog ltem As... [

round concrete columns and piers.
E] save s... X
2. Change the catalog type to Foundation| Concrete : : Nome: [ 71 | Concrete Pie]
Pier and select the catalog item Pier: Rectangular Fide Preview
b=l AZ|| & 0 -UK Cancel
a. Create a Section Name by selecting the Parametric Structural Parameterc .
tab to create a custom size. Set the Class to [secton — ]
Rectangle and create a rectangular section that is —— — -
2:0 x 2:0 /600 mm x 600 mm] T
b. Set a few of the DataGrOUp properties: |Part Definition Foundations:Footings - |
s+ Identification
Part Definition: Foundations::Footings [0 Type D P 3
ID | ltem ID v
ID | Type ID: P1 1D | Name (Alternate) v
1D | Description v|v

3. From the catalog item pull-down select Save Catalog
Item As...

a. Name the new catalog item P1 | Concrete Pier and select OK. The new catalog item is created and now the active column ready for
placement.
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4. On the Placement ribbon set the following placement properties:

Placement: Centroid

Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place <——
H . o ;
Rotation: 0 O[O0 O | XOffset 0:0 Interactive Place by: | Length at end 2 v I |
IS EIB YOffset: | 00 Rotation: Length | 40 e T
Place By: Length at end 2 Automatic  Trim
[0 [ O  BaseOffset: 0:0 End Tim  Opticns
Lengl‘h.‘ 4:0 [1200 mm] Placerment Section Orientation Placernent Options Trim Qptions

5. Snap to the bottom of the columns. To easily shap
to the ends of structural members you want to ﬂJ Nearest
make sure the Default Snap is Keypoint and that
~ BMidpaint

ProStructures snaps are enabled. This is the snap

toggle on the lower left of the interface. (® | Center
'(é)' Crigin

Note: ProStructures snaps enables snapping to - @ | Bisector
OpenBuildings Designer structural insertion points. S 3 | Intersection
These are ten cardinal points at start, middle, end of "“-H,x —~ | Tangent
steel shapes, concrete beams, and concrete columns e i
while honoring the default "Keypoint Snap Divisor". 1 | perp
6. Select the column at A1, snapping to the bottom of —d | Perp Point

the column. The pier will be placed extending 4:0
[1200 mm] below the column.

. Multi-snap 1
With the Place Column dialog still open, you can now [a] | Mutti-snap 2

create the spread footing. i | Multi-snap 3

. . A0~ 3
7. Change the Section Name by selecting the ? I S

o-‘“
Parametric tab to create a custom size. Set the S[:;fsult Structural

Class to Rectangle. Type in a Width of 5:0 [1500 SR _Elie onees

Snaps Fa
mm] and a Depth (Length) of 6:0 [2000 mm] Element Selection > ldentify element to add to set 4" if| & |S-CONC-FI'GS

8. Change the following properties:
ID | Type ID: F1
9. From the catalog item pull-down select Save Catalog Item As...
a. Name the new catalog item F1 | Spread Footing and select OK. The new catalog item is created and now the active footing ready for

placement.
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10. On the Placement ribbon set the following placement properties:

Placement: Centroid

Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place <——
Rotation: Interactive O[O0 O | XOffset 0:0 Interactive Place by: | Length at end 2 - J ‘l
. g hYd
1 & [}V Offset: 0:0 Rotation: Length | 40 SR Lnd
Place By: Length at end 2 Automatic  Trim
I L1 O BaseOffset 0:0 End Tim  Opticns
Length.' 1:6 [500 mm] Placement Section Orientation Placement Options Trim Options

11. Toggle off the ACS Plane and ACS Plane Snap lock so that the footing is not placed on the Ground Floor ACS plane, _ o
but at the bottom of the pier. AT Ty

12. Select the pier at A1, snapping to the bottom of the pier.

a. Data point again to set the rotation of the spread footing..

The spread footing will be placed extending 1:6 [500 mm] below the pier.
13. Close the Place Column dialog.

14. Select the pier and footing at A1 and copy to each steel column location using the Copy tool.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 64



Exercise 3-3: Placing Beams °Y0“T“he

In this exercise you will start by placing steel beams connecting the steel columns for the platform canopy columns and then place timber
beams to support the sloped roof over the station building.

1. Select the Steel Beam tool from the Structural Elements group on the Structural tab of the

ribbon. E] Place Beam X
Structural <e@Ferms—PBsta/Reporting Attach Drawing Drawing Production View Analysis Collaborate |Beam | Steel
I:JI v E v L,, v @\‘/:J B References = qa. N 8:?:?:? Ej[j 8 {) -553 Steel Framir.lg N ,@ Tapered Steel Colu ) ()]
@ - [@- o Bl Models » @ ~ ot Steel Steel Base Pq Steel X Bracing ~ 5 Corbel/Haunch el
S rO A pxss,?és = Levels ~ G - Grid Column = | Bearn ~ | Plate~ =9 Place Trusses = Appl)‘Fireprooﬁng M
Common Tools Structural Elements
+
The Steel Beam tool is used to place steel girders or other primary structural steel members. \ ;
2. From the catalog type Beam | Steel select the catalog itern Beams. “
L
a. Select a steel section from the library of shapes pull-down. =
Section Name: W10x12 [Standard > BS UB > UB254X102X25]
Hide Preview
b. Set a few of the DataGroup properties: — Il
Structural Finish: Painted + Structural Parameters -
Section Name W10x12 v
ID | Type ID: B1 Structural Finish Painted
+ Steel Beam Results
3. From the catalog item pull-down select Save Catalog Item As... . Materials
. . . Part Definiti Steel:B
a. Name the new catalog item B1 | Steel Beam and select OK. The new catalog item is |di:ﬁ1:<|:tl:: =
created and now the active beam ready for placement. [oTieeid =
ype
4. Check that the structural snaps are toggled on. SEEe T :g::‘“;:‘ﬁl[:memam
5. Setthe Floor Selector to Station > Platform Beam, this will lock the ACS Plane and ACS ID | Description il g
Plane Snap. The top of the beam will be placed at this elevation..
% |ﬂﬁ Station > Platform Beam @6 v| 0.00° ~ : \'>_. hd §OOD § hd §§§ A
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6. On the Placement ribbon set the following placement properties:

Placement: Top Center
Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place <@———

X Offset: 0 DET X Offset: 0:0 Interactive Place by:l Two Points '| == :]i:' Flange Clearance: 0:1

y Off 0 1 [« [F ¥ Offset: 00 Rotation: Length Automatic Copii:lg Inside Web Clearance: 0:0 3/4
Setl. O[] O  BaseOffset:| 00 Coping  Options | Comer~ gagine Comen 0:01/2

Base Offset: 0 Placement Section Orientation Placement Options Coping Options

The Placement defines the location of the baseline relative to the member section.
The X/Y Offset moves the physical member's placement points in the X and Y axis direction relative to the section definition orientation.

The Base Offset is enabled when a floor is selected in the Floor Manager as a reference plane. It sets the Z axis distance between the

elevation of the active floor ACS plane and the elevation of the component being placed. The value defines offsetting structural members from

the active floor, thereby allowing placement at an appropriate elevation relative to the active floor. Base Offset can be a negative value.
Rotation: 0° — Sets the rotation angle of the member.
Place By: Two Points
Automatic Coping: On — When on, enables automatic coping as steel members are placed connected to other steel members.
Coping Options: Cope to any interfering member

7. Snap to the top of the column at A1, data point
(left-click) to accept. Snap to the top of the column
at A2, data point (lefi-click) to accept.

A beam is placed between the columns and coped to
the columns.

8. Continue to select each column along grid line A to
place beams between each column. el

Next you will place timber beams to support the building e
roof.
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9. From the Structural Elements group select the

Timber Joist tool. o-?—?—? ﬁD 8 J} J Steel Framing = I Tapered Steel Column =
ng Steel Steel Ease R Steel X Bracing ~ {Pj Corbel/Haunch
10. From the Cal‘alog l‘ype Beam | Timber Joist select "% Column~ Beam= Plater = Place Trusses = Apply Fireproofing
the catalog item Gluelam Beam and set the 3 SteelBeam  uctural Elements
following properties. o Serbu
Section Name: 0:5 1/2X1:6 [150 mm x 400 mm] (7] Concrete Beam
Structural Type Beam ] Place Beam ¢~ Timber Plate
Structural Finish: Sealed E - ) |
earmn | Timber Joist
Part Definition: Framing::Gluelam O
Gluelam Beam v
ID | Type ID: B2 1
Match Element Properties
ID | Name (Alternate): Gluelam Timber Reset to Defaults
Edit Catalog Item
Catalog ltem Manager
. Save Catalog Itemn
11. From the catalog item pull-down select Save I Save Catalog ftem As.. [
Catalog Item As... :
a. Name the new catalog item B2 | Gluelam Beam @ sove ts.. X
and select OK. Hide Preview Mame: | 82 | Gluelam Beam
The new catalog item is created and now the active = Az & P Cancel
beam ready for placement. + Structural Parameters -
Secticn Name 0:3 1/2X1:6 -
Structural Type Beam .
Structural Finish Sealed o
+ Structural Usage
| Structural | Material Timber -
» Materials
Part Definition Framing:Gluelam -
s+ ldentification
|10 Type ID B2 -]
ID | ltem ID .
| 1D | Name (Alternate) Gluelam Timber - |
ID | Description T
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12. On the Placement ribbon select:

Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place
Placement: Bottom Center IngMEn; K Offset: 0:0 Interactive Place by:lTwo Points -| | |
i M Y Offset: 00 Rotati :- Lenath b ¢ X
Rotation: 0° 2 B 5 crenen _ = Automatic Trirm
ju El Base Offset: | (:0 End Trim Options

Placerment Section Orientation Placernent Options

Place By: Two Points
13. Unlock the ACS Plane and ACS Plane Snap lock.
Al |ig

With the ACS Plane and ACS Plane Snap unlocked the
bottom of the beam will be defined by the actual
snapping location, which in this case, will be the top of
the column.

14. Place the beam in the model.
a. Snap to the top of the column at intersection B2.
b. Snap to the top of the column at intersection B3.
C. Snap to the top of the column at B4.
d. Snap to the top of the column at B5.
€. Reset (right-click) to complete the command.

15. Place a second series of Gluelam beams between
the columns at grid intersections C2, C3, C4 and C5.

In the next exercise you will add the roof joists framing
between the main timber beams.
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Exercise 3-4: Place Wood Joists by Framing Between °Y0“T“he

In this session we will complete the roof framing over
the station building by adding the joist framing between

the timber beams. 8:?:?:? @ Ej {) -553 Steel Framing = @ Tapered Steel Column ~
&8

Grid Steel Timber Base Steclbiaming VHaunch

Column~= Joistr Plate~ &' Concrete Framing Fireproofing _
IT Timber Studs at Spacing
1. From the Structural Elements group select the “$  Timber Joists at Spacing
Timber Joists at Spacing tool.The Timber Joists at ] Piace Beam A Framed Building
Spacing tool is used to place timber floor and roof - .
.. e . . | Beam | Timber Joist 'l
joists at specified intervals. All joist types placed
using this tool are supported by the catalog library Cluetam 8
in the DataGroup System. Catalog data is applied pesm e
to joists at the time of placement. Match Element Properties |
2. From the catalog type Beam | Timber Joist select [ Reset to Defauits
the catalog item Gluelam Beam and set the Edit Catalog ftem
following properties. Catalog ftem Manager
g prop T Save Catalog ltem
Section Name: 0:31/2 x 0:9 [100 mm x 250 mm] +  Save Catalog ltem As.. |,
-
Structural Type: Beam = E] sove .. %
Structural Finish: Sealed Hide Preview Name: | 83| Gluelam Bean
o . b=l AT &
Part Definition: Framing::Gluelam = £ Cancel
+ Structural Parameters -
ID | Type ID: B3 Section Name 03 1/2X09
Structural Type Beam
ID | Name (Alternate): Gluelam Timber Structural Finish Sealed
+ Structural Usage
3. From the catalog item pull-down select Save Structural | Material T
Catalog Item As... . Materials
. | Part Definition Framing:Gluelam - |
a. Name the new catalog item B3 | Gluelam Beam . ldentification
and select OK. (51 Hpe D = 1
. . . D1 D
The new catalog item is created and now the active | | fern _
1D | Mame (Alternate) Gluelam Timber ~ |
beam ready for placement. o — -
| Description v
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4. On the Placement ribbon select:
Drawing Drawing Production View Analysis Collaborate Drawing Aids Help Place

Placement: Bottom Center O O | XOffset 0:0 Aligned | | Absolute Spacing v | 30 | |By Selected Line -
. 1 E b 3 voffset | 00 Rotati :- S o' End Memb:
Rotation: 0° 1 : craten _ Automatic  Trim feoss I
DEl Base Offset: End Trim  Options Perpendicular To Support
Placement Section Orientation Trim Options Placement Options Support Options

a. Set the Placement Options to Absolute Spacing at 3:0 /7000 mm].
b. Turn on End Members to create members at the ends of the supports.

c. Set the Support Option to By Selected Line, since the placement line of the support members was the bottom center you will want to
select a different edge as the placement for the alignment of the joists, this selection will allow you to do that.

5. Toggle off the Structural Snap, this will allow you to select an edge of the beam rather than automatically snapping to the placement line
of the support beam.

6. Select the supporting members.

a. Snap to the top inside edge of the first beam along grid line B. Data point (/efi-click) to accept.
b. Snap to the top outside edge of the first beam along grid line C. Data point (/eft-click) to accept.

Joists are placed at the defined spacing.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 70



7. Note that joists are placed at the ends of the support beams, since you do not want to duplicate those end joists with the next placement,

skip the next bay and continue to place joists on the end bay.

8. On the Placement ribbon toggle off

End Members. Drawing Drawing Production View Analysis Collaborate Drawing Aids Help
inEMEn; X Offset: 00 Aligned | | Absolute Spacing
1 [ = 3 ¥ Offset: 0:0 Rotation:  0° - el oo End Members
Automatic  Trim
jmlim| ) Base Offset: End Trim  Cptions Perpendicular To Support
P PR
Placement Section Orientation Trim Options Placernent Options

9. Place joists on the center bay that was skipped.

By Selected Line -

Support Options

a. Snap to the top inside edge of the first beam along grid line B. Data point (/efi-click) to accept.
b. Snap to the top outside edge of the first beam along grid line C. Data point (/eft-click) to accept.

Joists are placed at the defined spacing.

In the next exercise you will modify the ends of the timber beams and joists so that they cantilever beyond the column lines to support the roof

overhang.
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Exercise 3-5: Modifying Structural Elements

3 YouTube

The design process is not static, the building design is often modified and enhanced as the model is built and drawings are prepared. Since
elements in the model include not only their physical geometry, but also additional data and information in the form of DataGroup properties, it
is usually preferable to modify an existing element rather then rebuild the element.

The geometry of structural elements can be modified by selecting the element and using the handles or using one of the modification tools,
like Modify Member End, Modify Curved Beam or Extend Form. In addition, the data on structural elements, or any building element for that
matter, can be modified using the Modify Properties tool.

1. Open the Links tab on the Explorer. You will
use the Explorer to add the architectural
model as a reference so that you can
coordinate the structural framing with the
architectural model.

a. Navigate to the Project Tree > Building
Models > Design Models.

b. Select the Architectural Model and drag
and drop it into any view.

C. Use the Aftachment Method
Recommended.
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&, Explorer - x
f& File
@ Items

b
-
& Resources L4
iLF sheet Index g

-

E Links

) - -
p)

i w View 4 - lsometric, Structural Model [Dis... E\@

b % Station Building
4 B Project Tree
e Building Models
4 [ Design Madels

®, Architectural Model  [A_StationModel.dgn]

b O.'_] Structural Model  [5_StationModel.dgn]
-4 Q’_‘l Survey 20 [C_Site Survey.dgn]
B Q’_‘l Survey 3D [C_Site Model.dgn]

S-aw-d L PRORD|GFEE

o A7

+ Q7 Architectural Model  [A_StationModel.dgn] .~

> Milestone Models
b Building Views ﬂ Attach View %
b Drawings
S Sheete You have 1 reference to attach. Please select attachment method.
4
S

Attachment Method:
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Note that the building mass was extended beyond the
column line, you will need to cantilever the beams and
add more framing. You can also assume the sloped roof
will overhang the building mass and therefore you need
to extend the framing out to support the roof overhang.

First you will modify the ends of the timber beams so
that they extend beyond the columns to support the
building extension and roof overhang.

2. Select the beam. The handles are visible.

a. Drag the end handle out to the edge of the building mass, use the AccuDraw shortcut O to reset the compass.
b. Extend the beam another 2:0 /600 mm] for the roof overhang.

c. Data point (left-click) to accept.
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3. Select the next beam and extend by the same length, simply snapping to the endpoint of the
first beam.

4. Repeat for the other end of the building.

If you have a number of elements to modify by the same distance you might prefer to use the
Modify Member End or Extend Form tool.

5. Select the Extend Form tool.

@ Connect Elements Oz Apply

ﬂ Move Member End ¥ 3 Delete
Place

Assembly T Move Member End Update-Edit
Assembly Builder| & Madify Curved Beam ]
- ﬁ Extend Linear Form — *
| [+ Extend Form |
Method: | Add Distance v
Distance: | %0
[] Add Form

a. Set the Method to Add Distance, set the Distance to 3:0 [900 mm].
b. Data point to one end of the joist that needs to be extended.

c. Continue to modify the joists ends until all the joists have been extended on both sides of
the building.

6. Copy the last member on each side, to extend the framing over the building extension.
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These modifications can also be made to columns. You will modify the columns and piers at the platform canopy so that the pier becomes a
visual base for the column.

7. Select the Extend Form tool.
a. Set the Method to Add Distance, set the Distance to -1:6 [-500 mm].

b. Select the base of each of the C1 steel columns at the platform canopy.

8. Change the Distance to 1:6 /500 mm] and extend the concrete piers up to create a visual base for the columns.

In addition to modifying the geometry of elements, it is also necessary to modify the properties of elements. This is done with the Modify
Properties tool.
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9. Inthe Explorer dialog select the Items tab. Note that items are now showing grouped by

their DataGroup properties. @ Explorer - X
b File v
a. Expand the Beam | Timber Joist type.
w Items -~
Note: The count of each catalog item is shown in parenthesis. O @R
|5:,=am": ,Ol,O: ¥

b. Expand the Beam | Timber Joist - B2 | Gluelam Beam catalog item to show each
individual member in the model, if you select a member in the Explorer dialog it will be
selected and highlighted in the model.

10. Collapse the list again and just select the Beam | Timber Joist - B2 | Gluelam Beam
heading all of the beam members will be selected in the model.

11. Collapse the list further to select all the Beam | Timber Joist items in the model.

a. Select the Modify Properties tool from the Common Tools.

b & Beam | Steel

4 Beam | Timber Jaist -
4 Beam | Timber Joist -
4 Beam | Timber Jaist -
4 Beam | Timber Jaist -
4 Beam | Timber Jaist -
J Beamn | Timber Joist -

B2 | Gluelam Beam
B2 | Gluelam Beam
B2 | Gluelam Beam
B2 | Gluelam Beam
B2 | Gluelam Beam

B2 | Gluelam Beam

BN . Beam | Timber Joist

4 & Beam | Timber Joist - B2 | Gluelam Beam (&)

i::E Move * | =3 v v 0 ~ @\‘/:J [6) References ~ & - > Beam | Timber Joist - B3 | Glulam Beam (27)
Selection o7 Copy € - @ v Modify E Models = @ - b & Column | Steel -
N X Delete ~ 9 ~ 0~ A ~| Properties[& Levels ~ - —
Common Tools & Resources v
i SheetIndex v
b. In the Select Building Component dialog set the Catalog Type filter to All and select ] Modify Instance Data <
OK.
E] select Building Component X
Catalog Typel [al - <VARIES> - [F n
Catalog Mame: |All - :
= - L
» Structural Parameters -
Section Name <WARIES> v
c. In the Modify Instance Data dialog change the Structural | Material to Timber > Structural Type Beam .
Douglas Fir. This will modify only this property for all the items selected. Structural Finish Sealed .
Length <WARIES = -
d. Data point (/eft-click) in any view to accept. + Section Orientation
+ Structural Usage
>
/'_'ﬂw)\/
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12. Open the References dialog and Display Off the Architectural Model.

a. Toggle On the setting Ignore While Live Nesting. This will prevent this reference attachment from nesting with the structural model
when it is referenced to another model.

Structural Forms Data/Reporting Attach Drawing Drawing Production View Analysis Collaborate Drawing Aids Help

‘:_,' v I_n - @\/:J |E| References |' ?é, - o-?—?—? ruF"] c]::l-" (J L' “® Timber Joists at Spacing ~ @Tapered Steel Column * | == Slab % %

& - - Modify [E] References (3 of 3 unique, 0 displayed) - >

A~ ° A - | Propaiig Tools  Properties

Commen Tools B | Yy Y2 0 A s B 29 D %A Hilite Mode: [None -
Slet = 3 FileMName Muodel Description Logical Orientation Presentation  Visible Edges ] 0-6? k =Y
[ 1 A_StationModel.dgn Architectural Model  Master Model Coincident Wireframe | |

Scale | 1.000000000 : | 1.000000000 Rotation | 0°
Offset X | 0:0 Y| 0:0 Z|0:0
[=] J k (g EF":&;_—Q.L— Mested Attachments: | Live Mesting ~ | Mesting Depth: | %9 Display Overrides | Allow
New Level Display: | Config Variable = | Georeferenced: No e
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Exercise 3-6: Reviewing Structural Drawings °v0uTuhe

Now that you have the basic structural elements placed in the model you can review some of the output available from the model such as
drawings. In this exercise you will learn how to open the drawing views to review the drawing information.

1. Select the View Group FOUNDATION PLAN from the Manage View Groups

tools on the lower right of the interface. - : Model |
(2 FOUNDATION PLAN Views E FOUMDATION PLAM Ix)
"|__.||:|ROOF FRAMIMNG PLAN Views @ ROOF FRAMIMNG PLAN

l|__.|':| Structural Model Fﬁ Structural Model
[ Sheet 1 (5 Sheet
The FOUNDATION PLAN drawing model will open. This plan is a cut view of the
model referenced to this drawing. @ - ~ & ~ [ Structursi Model || 7 [1][2]31f] sl6[7]s)

2. Zoom into one of the footings.

F1 5:0X6:0

The line color, weight and symbology are all determined by the Family and Part assigned to each element.

The column, pier and footing are all labeled based on the /D | Type ID property and size that were assigned when placing the elements.
Structural rules are used to extract this information from the model and use it in the drawing annotations. While structural rules can automate
much of the drawing annotation additional annotations such as notes and dimensions would be added in this drawing model using standard
text and dimension placement tools found on the Drawing tab of the ribbon.
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3. Select the View Group ROOF FRAMING PLAN. The ROOF FRAMING PLAN drawing model is opened.

4. Zoom into the columns and beams that frame the platform canopy.

W10X12
1.05.=9-6"

Note that sfructural rules are not only used to add the annotation, but in

the case of the steel beam it is re-symbolized to a single line
representation. In fact, additional information is extracted from the 1 i ! i ! 1
model, the Top of Steel (T.O.S.) annotation is not a property you input, ! : ‘ : ‘

but simply calculated from the beams position in the model.

5. Select the View Group Sheet 1. This will open the model of the
Sheet. This is a sheet model with a border file attached and each of ||anR=z -- =0
the drawing models referenced and arranged on the sheet ready for
plotting.

In this chapter, Chapter 3: Modeling Structural Elements, you have ! 1 i i i |

modeled the basic structural framing for the station building and canopy. N SN NN B NI <1 ., IR N

You have modeled, columns, beams and footings and coordinated their R L T
placement with the conceptual architectural model, making the ' . e

necessary modifications. The geometry and information that was ] | '
modeled in the 3D model is now reflected in the 2D drawings. In the next
chapter you will model the architectural elements of the station building. e

] 1 | ‘ TRANSPORTATION STATION

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

79



Chapter 4. Modeling Architectural Elements

Lets go back and review the design sketch. We can see
that the design includes a brick exterior wall with a lot of
glass, glass storefront, glass doors, and a number of
clerestory windows. There are also exposed columns
and beams and a sloped metal roof. As you place the
walls, doors and windows in the next several exercises
you will also add data or information about each object
as it is placed.

3 YouTube

Now that you have created a structural model with the basic structural framing, it is time to go back to the architectural model and place actual
building elements rather than just blocking forms. You will now replace the forms placed earlier with intelligent objects like walls door and
windows. These objects are also part of the DataGroup Catalog system and can hold a great deal of information, not only graphical data like
height and width, but meta data such as type ID’s or numbers, materials, fire rating, and manufacturer or model number.

- mehal W

1. Start OpenBuildings Designer from the Start menu
or desktop shortcut.

WorkSpace: OpenBuildings Training

WorkSet: Station Building_US [Station
Building_NM)]

2. Select the file A_StationModel.dgn from the list of
Recent Files. The file will open.

Optional - If you did not complete the exercises in the
previous chapters and would like a completed model to
start the exercises in Chapter 4, use the Browse icon to
browse to the Station Building US /X _Milestones folder
and open the file A_StationModel_4.dgn.

Copyright © 2022 Bentley Systems, Incorporated

OpenBuildings Designer CONNECT Edition

WorkSpace WaorkSet

OpenBuildings Training ~ Station Building_US -~

Recent Files
A_StationModel.dgn
C:\OpenBuildings Training\worksets\5tation Building_US\Designsy
Modified: 2/19/2021 2:21:30 PM Size: 12128 KB
R 5_StationModel.dgn
CA\OpenBuildings Training\worksets\Station Building_US\Designsy,
Modified: 2/9/2021 7:29:59 PM Size: 8545 KB

= 5

Browse MNew File
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In order to begin you should reference in the structural model for coordination.

3. Open the Links tab on the Explorer. You will
use the Explorer to add the structural model
as a reference so that you can coordinate the
architectural elements with the structural
framing.

a. Navigate to the Project Tree > Building
Models > Design Models.

b. Select the Structural Model and drag and
drop it into any view.

C. Use the Attachment Method
Recommended.

Optional - If you did not complete the exercises in
the previous chapters and would like a completed
structural model to reference, navigate to the
Project Tree > Milestone Models > Milestone
Models and select the Structural Model
[S_StationModel-4.dgn]

%‘ Explorer

f File

¥ Items

&) Resources
iLF sheet Index
E Links

) - -
u =

b % Station Building
4 "z Project Tree
4 Building Medels
4 [ Design Madels
-4 Q'_] Architectural Model

B Milestone Models
b Building Yiews
g Drawings

A_StationModel.dgn]

S *,; Structural Model [5_StationModel.dgn]
-4 Q’_‘l Survey 2D [C_Site Survey.dgn]
B Q’_‘l Survey 3D [C_Site Model.dgn]

ui View 1 - Isometric, Architectural Model [... E\@
L REE

m-olx-|d PRPEOGD

NELE
[

- -

tructural Model [5_StationModel.dgn]

E] attach view

You have 1 reference to attach. Please select attachment method.

Attachment Method:

Cancel

You are ready to start the exercises for Chapter 4: Modeling Architectural Elements.

Copyright © 2022 Bentley Systems, Incorporated
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Exercise 4-1: Placing Walls

3 YouTube

In this exercise you will select a wall type from the library and place it in the model using the same techniques used to place lines and shapes.

1. Setthe Floor Selector to the Station >
GROUND FLOOR.

Q 2. Select the Wall tool from the Architectural

€ |[E2_station > GROUND FLOOR

0:0 - | 0.00°

Wal Elements group on the Architectural tab on the ribbon.

The Wall tool is used to place linear, arc, curve, and compound walls. Walls are defined by points which include the start point and the end

point. All wall types placed using this tool are supported by the catalog library in the DataGroup System. Catalog data is applied to walls at the
time of placement. The Place by options also allow creating walls from space elements or placing a wall along a grid line.

3. Select a wall item type, *Proj | Brick + Stone + CMU and set properties.

Height: 12:0 [4000 mm]

This is a compound wall, meaning it is made up of multiple layers of different parts. For
example, the primary layer is concrete block with additional layers of brick, stone, metal and
gypsum. This wall catalog item was created for the project and stored in the WorkSet.

4. On the Placement tab on the ribbon select:
Place By: Line
Placement: Center Justify

a. Toggle On Close Wall and Auto Connect.

Place By: Side Offset:  0:0

Tolerance: Direction:  Left
+:| |:+ Base Offset  0:0
Placement Offsets

When toggled on, Aufo Connect trims and cleans up wall intersections and wall ends during
placement. The utility recognizes wall intersection conditions with other walls, and with other

W Close Wall
- Auto Connect

Offset
Tike Flip Wall

Placement Options

components and elements such as square columns and grid lines.
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| Place Wa * |
| Wall
I S5 *Proj | Brick+Stone + CMU 7]
bl | -
+
L
LY.
1]
-
==
Hide Preview
= AT & jel
| & Wall Dimensions -
Width 0:7
| Height 12:0 v
Top Options Fixed Height u
|
| Delete Construction
| - P -
82
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5. Place the wall in the model.
a. Start the wall by snapping to the base of the building form at one corner. Data point (Left-click) to accept.
b. For the next point snap to the next corner moving in a counter-clockwise manner. Data point (Left-click) to accept.
c. For the next point snap to the next corner. Data point (Lefi-click) to accept.

d. Reset (right-click) to close the shape and complete the wall.

Now that you have placed the wall, you may want to delete the building form.

6. Select the form, right-press to pull up a context sensitive list of modification tools and select Delete.

The walls placed have an implied relationship, so that if you move one wall the adjacent walls will be adjusted. In the next several steps you
will move the front and back wall to expose the structural columns.

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 83



7. Tap the space bar to activate the ribbon popup
menu. Select the Move tool.

8. Select the wall along grid line C.

9. With the AccuDraw compass in the Top orientation

move the cursor along the Y-Axis and move the N
selected wall 1:4 [500 mm] towards grid line B, VAN
exposing the columns along grid line C.

Note that the adjacent walls have also been

modified.

10. Repeat with the opposite wall moving it 1:4 /500

mm] in the same direction, this time exposing the
columns on the interior of the station building.

In this exercise you have selected a wall type from the
library and placed it in the model and then made some
simple modifications to see that walls have an implied
relationship to other walls and will maintain that
relationship when modified.

In the next session you will add the sloped roof and then
modify the height of the walls to meet the sloped roof.
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Exercise 4-2: Placing Sloped Roof °Y0“T“he

In this exercise you will add the sloped roof over the station building. This requires drawing a closed shape representing the bottom edge of
the roof then using the Roof tool to build the thickness and slope. The roof will be built in several layers to represent exposed wood decking,
insulation and a flat seam metal roof.

1. Setthe Floor Selector to the Station > - .
Roof. - & [E _station > ROOF 120 ~] 0.00° ke

lal!

Q-
Qopit
a-iobd

goo  ooo

Qi e O
gid T gl

2. Setthe Family and Part to General::Construction.

Hint: You may need to toggle Off Compound to

select the Family and Part. Metho:

PR Area: | Solid -

|Genera| hd | Construction v” n ‘D Compound

Fill Type: | Mone -
Fill Color: [ 20 -

3. Tap the space bar to activate the ribbon popup
menu. Select the Place Block tool.

Method: Orthogonal

a. Select one corner of the brick wall as the first
point for the block shape.

b. Select the diagonal corner of the brick wall as
the second point.

Note: The shape should be created at the roof
elevation.

e Paralle — *

0~ 0,

Mode: | Miter A
Distance: | 2:0 =

Use Active Attributes
[] Make Copy

4. Tap the space bar to activate the ribbon popup
menu. Select the Move Parallel tool.

Mode: Miter

Distance: 2:0 [600 mm]

a. Select the rectangle and move parallel to
represent the roof overhang.
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The overhang at the front and back can be modified to
align with the timber joists.

5. Select the shape and use one of the corner handles
to drag the shape to the edge of the timber joists at
both the front and back of the building.

Hint: Toggle off the ProStructure snaps so that you can
snap to the top edge of the timber joist.

The shape represents the bottom edge of the roof. In
order to make sure this shape is at the same elevation
as the wood joists that support the roof you may need to
move it in a Side view.

Hint: Unlock the ACS Plane and ACS Plane Snap lock,
so that you can move the shape vertically.

6. Rotate view 3 to a Left Side orientation.

7. Zoom in to the end of the joist.

8. Tap the space bar to activate the ribbon popup menu. Select the Move tool.

a. Select the edge of the shape as the point to move from.

b. Use S to rotate the compass to a side orientation, then use the Enter key to lock the |
direction.

C. Snap to the top end of the joist and data point (Lefi-click) to accept.

You will now build the roof up in layers starting with the bottom layer which is a wood decking.

| - L= o ]
9. From the Architectural Elements group select
the Roof tool. O Eﬂ El ' * @ <P 8 Ceiling Grid ~ @ HTH =
[l Single Fixture = .
. . S ace Curtam Object Casework r i Railin
The Roof tool is used to create 3D solids that e el U e Sair TS ety

represent common roof shapes including sloped, Architectural Elements
mansard, gambrel, hip, and shed roofs. All roof

types placed using this tool are supported by the catalog library in the DataGroup System. Catalog data is applied to roof layers at the time of
placement.

Assembly Builder
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10. Select the catalog item *Roof | Wood Decking

Note: The slope can be controlled by Rise and
Run, Angle or Percentage.

Slope Control: Rise : Run

Slope: 3:12

Thickness: 0:11/2 [40 mm]

Part Definition: Roof::Wood Decking
11. Set the placement options on the ribbon.

Roof Type: Gable

Base Offset: 0:0

Place By: Shape

Place From: Bottom

a. Delete Constructions should be toggled off. The
shape will be used again for the other layers of
the roof.

12. Follow the prompts in the lower left.
a. Select the shape for the roof.

b. Select the side of the shape along the platform
as the side to apply slope to.

C. Reset (right-click) to place the roof.
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E] Roof Builder

| Roof

" *Roof | Wood Decking -

4-::31

WD e

Hide Preview

i=||AZ|| & || Search

s Slope Options

Slope Control Rise : Run
Slope 3:12

Apply Slope All Sides
» Roof Parameters

[ Thickness 0:11/2

= Structural Usage
s+ Materials

| Part Definition RoofiWood Decking
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13. With the Roof Builder dialog still open change the
catalog item to *Roof | Insulation.

Note: The Thickness of this layer is 0:4 [100 mm].

a. On the Placement ribbon change the Base
Offset to 0:1 1/2 [40 mm] to offset for the
thickness of the wood decking.

14. Follow the prompts in the lower left.
a. Select the shape for the roof.

b. Select the side of the shape along the platform
as the side to apply slope to.

C. Reset (right-click) to place the roof.

15. With the Roof Builder dialog still open change the
catalog item to *Roof | Flat Seam Metal.

Note: The Thickness of this layer is 0:2 [50 mm)].

a. On the Placement ribbon change the Base
Offset to 0:5 1/2 [140 mm] to offset for the
thickness of the wood decking and the
insulation.

b. This is the last layer so toggle on the Delete
Construction option.

16. Follow the prompts in the lower left.
a. Select the shape for the roof.

b. Select the side of the shape along the platform
as the side to apply slope to.

C. Reset (right-click) to place the roof.

In the next exercise you will modify the height of the
exterior walls to match the underside of the sloped roof.
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Exercise 4-3: Modify Walls

In this exercise you will modify the walls placed previously. Just as with the structural
elements, the wall can be selected and several handles are available to modify the height,
width, base and sides of the wall. Be aware however, that on compound walls these handles
will modify each layer of the wall independently, not all layers as a group. Note that there are
also handles to flip the wall, which will flip all the wall layers as a group.

it T TN LT
A oy N.\M‘:\r r
N f“\la"h\ oo

o
) n{*‘.’“a@‘*
\E- .\\\

There is also a Modify Wall tool. This tool is a combination of 4 tools; Modify Form Height, N R
Modify Form Base, Modify Form Width and Extend Linear Form. This tool can be used to 4 *\“‘E"‘“ﬁ‘?"";
modify all the layers of a compound wall as a group or each layer independently. This is £
controlled using the Graphic Group lock. When it is locked the layers are treated as a group

and when it is unlocked the layers are treated as independent elements.

1. Select the Modify Wall tool from the Modify group on the Architectural tab of the ribbon. |

] L/\ ¥ Insert Vertex ~ 1_]7—3 Modify Hand ~
a. Select the first tool, Modify Form Height. C'_ : M{" (3 Break ffle Insert Landing =
e woau'fy 3@ Join I Flip Railing ~
b. Set the Method to To Form or Shape. Modity
Note: There are various Methods to modify the height of a wall. & oty Form Height a -
| A i =
Add Distance—extends the form by the Height setting when the mode is Absolute; B @ il
extends the form by the Distance setting when the mode is Relative; extends the form Method: | To Form Or Shape <
by a data point when the mode is By Point. Mode: |ByPoint  ~
Distance: | 3:0
To Imaginary Line—extends the form to an imaginary plane defined by 2 data points. Roof Tolerance: | 0.00

. [] Delete Constructions
To Form or Shape—extends a linear form to a selected shape or form. — -

To Plane (3 Pts)—extends the form to a plane defined by 3 data points.

The Method to To Form or Shape is used here so that the roof form can be used as the form to extend the wall to.

2. Inorder to extend all the layers of the walls to the roof, toggle on the Graphic Group lock. | ,& |8 8. Ig
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3. Now follow the prompts in the lower left to select the elements.

a. Select the bottom layer of the roof as the form to
connect to.

b. Data point (/eft-click) in the view to accept.
C. Reset (right-click) to continue.

d. Select each of the 4 walls that need to be
extended to the roof form.

In this exercise you have modified the heights of the
station walls to meet the underside of the roof.

Just as with other building elements, the data on the
wall can also be modified using the Modify Properties
tool.

In the next exercise you will place a door in the wall.
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Exercise 4-4: Placing Doors °Y0[|T[|he

Doors are objects that can be selected from the library, modified on the fly, setting the basic size, as well as type, fire rating and other
information needed in the schedule, and then easily placed in the model. In this exercise, you will learn how to load doors that are stored in a
library not immediately visible in the dialog, then modify the properties and save a version in the project WorkSet.

1. Set the Floor Selector to the Station > _ o
GROUND FLOOR. i = ||ﬁ Station > GROUND FLOOR 0:0 ~|[ 0.00° v g -

2. Create a Display Set of the station
building without the platform canopy and roof geometry.

3. Set the View Group to Building Model Back.

Level Off

Trr———— Displayset Set
Displayset Clear
i Select All
Select None

¥ Select Previous
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Door
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Select Place Door tool from the Architectural ribbon.

Note: The current door catalog has a limited number of
hollow frame metal doors available, there are more doors
stored in additional libraries.

From the light bulb pull down select Catalog Item Manager.

This will open the Catalog Editor and the Catalog ltem
Manager. The Catalog Editor is the heart of the DataGroup
System and where all the various catalog types and items are
defined. The Catalog Item Manager is used to manage which
catalog items are stored in libraries and which items are
available in the current WorkSet. The right hand field shows
all the doors currently available.

a. Select a Library Source file form the pull-down.
Catalog Type: Door

Library Source: Doors_paz_Sidelites.xml [Doors.xml]

The left field is now populated with all the doors in that library.

b. Scroll down and find HM_Sidelite2 | FullGlass_Double.
This will be a full glass double door with 2 sidelites, one on
each side.

Note: This door is not in the metric Doors.xml, it has already
been added to the WorkSet. You may add a different door if
you wish.

C. Select this door on the left side, then use the arrow button
to move it to the right.

By default it will be moved to the WorkSet. Note that you can
use the up and down arrows on the right to move it to the
WorkSpace or Organization level.

d. Select OK and close the Catalog Editor.

Place Door

Door

l ﬂ HM_Drywall | Flush

o

-
1

w | Match Element Properties

[E',. Reset to Defaults

[ Edit Catalog Item

ﬂfe'g. Catalog ltem Manager
I Save Catalog ltem

H Save Catalog Itemn As..

- |

[y Catalog [tem Manager

Catalog Type: | Door

Library Source: |Door5jaz_5idelites.xml

Start typing to filter... x

Catalog Item Library

HM_SideLite2 Divided_Transom | Flush
HM_SideLite2 Divided_Transom | Flush_Daouble
HM_SideLite2 Divided_Transom | FullGlass
HM_SideLite2 Divided_Transom | FullGlass_Dot
HM_SideLite2 Divided_Transom | HalfGlass
HM_SideLite2 Divided_Transom | HalfGlass_Do
HM_SideLite2 | 2 Lite

HM_SideLite2 | 2 Lite_Double

HM_SideLit=2 | Flush

HM_SideLite2 | Flush_Double

HM_SideLite2 | FullGlass

HM_SideLite? | FullSlass_Double

HM_SideLite2 | HalfGlass

HM_SideLite2 | HalfGlass_Double
HM_Sidelite?_Transom | 2 Lite
HM_SideLite2_Transom | 2 Lite_Double
HM_SideLite2_Transom | Flush

HM_SideLite2_Transom | Flush_Double
< >

Start typing to filter...

[JHide Used Catalog Items

Catalog Items in Dataset
HM_Drywall | Flush

HM_Drywall | Flush_Dauble
HM_Drywall | FullGlass
HM_Drywall | FullGlass_Double
HM_Drywall | HalfGlass
HM_Drywall | HalfGlass_Double
HM_Masonry | 2 Lite
HM_Masonry | 2 Lite_Daouble
HM_Masonry | Flush
HM_Masonry | Flush_Dauble
HM_Masonry | FullGlass
HM_Masonry | FullGlass_Double
HM_Masonry | HalfGlass
HM_Masonry | HalfGlass_Double
Waorkspace

Workset

HM_SideLite? | FullGlass_Double

<
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6. Inthe Place Door dialog change the Catalog ltem to HM_Sidelite2 | FullGlass_Double
a. In the Preview window select the placement origin for the door.
b. On the Preferences tab, set the Front Offset and the Sense Distance.
Front Offset: 0:4 [100 mm]
Sense Distance: 1:0 [400 mm]

The Front Offset defines a distance that the door frame will be recessed or offset from
the front face of the wall.

The Sense Distance is the distance from the front face of the wall that wall layers will
be cut by the door perforator.

C. On the Door Parameters tab, set the door dimensions.
Width: 6:0 [1800 mm]
Height: 8:00 [2400 mm]
Frame Depth: 0:6 [150 mm]

E] Place Door

Door

HM_SideLite2 | FullGlass_Double 7]
+
¥
P2
0
=
Hide Preview
= Az & jel
+ Preferences -
Back Offset 0:0 -
| Front Offset 0:4 - |
Dynarmnics £l v
Rel./Active ACS Enabled v
| Sense Distance 10 - |
Sill Height 0:0 -
« Door Parameters

Dimension | Width 6:0

Dimension | Height 80

Dimension | Frame Depth 0:6

Dimension | Frame Depth Match Wall

Dimension | Frame Width 0:2

Dimension | Leaf Thickness 0:1 3/4

_ FrameGlassOffset 0:31/2

FrameThickness_SideliteBase 04

LeaflAngle a0®

LeaflAngle3d 0"

Leaf2Angle o0

Leaf2Angle3d

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted

0

93



d. On the /dentification tab, input a door number and/or door type for the door. This

information can be used to automatically annotate the drawings. . I‘:’“’ :a""“’e‘e's
+ |dentification
ID |TypelD: D1 ID | Type ID D1 -
1D | ltem ID 01 l
ID |/tem/D 01 1D | Name (Alternate) v
ID | Description -
There are numerous dimensions that can be changed on the fly to change the ID | Keynate .
geometry of the door. These can then be saved to the library as either a new catalog ID | Asset Tag .
item (Save Catolog ltem As...) or to update the current catalog item (Save Catalog ID | Notes .
/fem) + Manufacturer
Manufacturer | Name ACME Door Co. =
e. Scroll down to Door Dimensions - Extended and change the dimensions that define Manufacturer | Model No. 500 W5 -
the width of the sidelites. Manufacturer | URL -

~ Construction Phase

Dimension | Frame Hinge Extension: 1:6 [400mm)] - IFC Override

Dimension | Frame Strike Extension: 1:6 [400 mm] " Door

+« Door Dimensions- Extended

Dimension | Frame Return Depth 0:0 -

Dimension | Frame Head Extension 0:0 v

f. Add additional data properties such as a manufacturer and model number. This Dimension | Frame Hinge Extension | 1:6 ’
information can be harvested from the model when creating schedules. Dimension | Frame Strike Extension 10 ’
Dimension | Rough Opening Offset 0:2 -

Manufacturer |Name_- ACME Door Co. Dimension Feature 1 | Base Offset 10 -
Dimension Feature 1 | Height 0:0 -

Manufacturer |Mode/ No.: 500 WS Dimension Feature 1| Stile Width 0:5 5/8 b
Dimension Feature 1 | Width 00 -

+ Frame Details

+ Classification

You should now save these changes as a new catalog item within your dataset so that you can easily select this door again.

7. From the dialog pull-down select Save Catalog Item As....

Save As...
a. Name it D1 | Entrance Door with Sidelites and select OK.

MName: | D1 | Entrance Door with Sidelites

This new catalog item is saved to your project WorkSet and will now be available when placing
doors in this WorkSet.

Cancel
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You will now place the door in the model at the platform entrance of the station building. You will place two doors centered between
column lines 2 and 3 and 4 and 5.

8. Working in either the Iso view or the Top view, select the exterior brick wall where the door is to be placed. An implied relationship will be
created between this wall and the door.

The next step is to select the placement point along the wall. For this you will use some of the AccuDraw shortcuts learned earlier.
a. Snap to grid line 2, type O on the keyboard to move the AccuDraw compass to the current snap location.
b. Now move the cursor towards column line 3 and use Enter to lock the Axis. Snap to grid line 3.

c. Type / (slash) and then 2 on the keyboard to divide this distance between the two points in half. The cursor moves to the midpoint
between the two grid lines,

d. Data point (/eft-click) to accept the placement point.

e. Finally, you must determine which way the door swings. Select a point on the exterior of the building so that the doors swing out.

® ® ® ®

The door is placed.
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9. Repeat to place a door between grid lines 4 and 5.

10. Place a third door on the front of the building
centered on the front wall.

Once placed a door can be moved and copied.

11. Select the Copy tool then copy the door to each -

side creating 3 doors at the front of the building. e H|:| DI I H] DI ‘ ‘D

L1

=

L1

In this session you have added an additional door to your dataset by loading it from a library, you have modified the dimensions and properties

of this door and then saved it as a new catalog item in your WorkSet and finally placed the door in the exterior wall.

In the next exercise you will place windows.
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Exercise 4-5: Placing Windows °Y0[|T[|he

Similar to doors, windows are objects that can be selected from the library, modified on the fly, setting the basic size, as well as type,
manufacturer and other information needed in the schedule, and then save the customizations to the project WorkSet.

1. Setthe Floor Selector to the Station > GROUND FLOOR.

E] Place Window *

@ | 2. Selectthe Place Window tool from the Architectural ribbon.

indew |Window =

a. Select a window catalog item from the pull-down.

H W1 | Ticket Window v

wd

Catalog Item: W1 | Ticket Window

Note: This is a window catalog Item that was already created and saved to this project
Workset.

b. In the preview window select the placement origin for the window.

Note: The window can be placed from either the head or the sill. The selection will
affect the Sill/Head Height setting below.

o e | +

a. On the Preferences tab, set the Front Offset and the Sense Distance.

Hide Preview

Front Offset: 0:4 [100 mm]

= A &
Sense Distance: 1:0 [400 mm] + Preferences .
Back Offset 0:0
b. Set either the sill or head height based on the origin selected for the cell. This will be | Front Offset 0:4 |
the distance above the active floor level. Dynamics 3D v
Rel.fActive ACS Enabled
Sill/Head Helghl‘ 8:2 [2450 mm] Sense Distance 1:0
Sill Height 8:2
C. On the Window Parameters tab, set the window dimensions. - Window Parameters
Dimension | Frame Width 30
Dimension | Frame Width: 3:0 [900 mm] Dimension | Frame Height 50
Dimension | Frame Depth 0:6

Dimension | Frame Height: 5:0 [1500 mm]

Dimension | Frame Depth Match Wall

Dimension | Frame Thickness 0:2

Frame Depth: 0:6 [150 mm] /—\1—/’//
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https://youtu.be/fwCeiVjdkBI

d. On the /dentification tab, input a window type for the window.
ID | TypelD: W1

e. Add additional data properties such as a manufacturer and model number. This
information can be harvested from the model when creating schedules.

Manufacturer [IName: ACME Window Co.
Manufacturer |Model No.: 500 SH
3. Place the window in the model at the platform side of the station building.

a. Select the exterior brick wall where the window is to be placed (you can work in any
view).

b. Next select the placement point along the wall, AccuSnap to the midpoint of the wall
and data point (/eft-click)to accept.

c. Finally, data point (left-click) again to define the exterior side of the window.

ash Thickness
TopSashHeight 2: v

+ |dentification

| 1D | Type ID

W1

ID | kem ID
ID | Name [Alternate)

| ID | Description

Single Hung Window

ID | Keynote
ID | Asset Tag
ID | Motes

+« Manufacturer

Manufacturer | Name

Manufacturer | Model Mo.

ACME Window Co.
500 SH

Manufacturer | URL
« Construction Phase

Phase

MNew Construction

The window is placed.
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4. Copy the window to create additional windows.

a. Select the window and right-press, select Copy
from the pop-up menu. Copy the window to the
right a distance of 4’-6” [1500 mm] two times.

b. Select the window again and right-press, select g

Copy from the pop-up menu. Copy the window -

to the left a distance of 4’-6” [1500 mm] two Hﬂ H:l Hﬂ | |
times. |:| D D D
] = - 1 1 I 1

You should now have 5 ticket windows placed in the

center bay along the platform. I%I % % I&I

In the next you will place glass and aluminum storefront
using the Curtain Wall tool.
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Exercise 4-6: Placing Curtain Wall °v0uT[|he

The Curtain Wall tool allows you to place, modify and manipulate Place Curtain Wall element types, that include Curtain Wall, Storefront,
Ribbon Window, and Punched Opening. They can be placed as linear (by line), arcs, curved, along drawing elements, and by shape on an
elevation. Once placed they can be manipulated further by moving, or copying selected mullions across panels to create a desired pattern.

Unlike doors and windows, curtain wall is a system rather than an object, it is made up of panels and frames both of which have data and can
be scheduled. In this exercise you will select a storefront system and place it in the model in order to create the storefront on the front entry of
the station building.

1. Setthe Floor Selector to the Station > GROUND FLOOR.

_ o €5 | _station > GROUND FLOOR 0:0 ~ | 0.00° o s v |
2. Setthe View Group back to Building Model and create a
Displayset including just the 4 exterior walls.
E@ 3. Select the Curtain Wall tool from the Architectural ribbon.
E] Place Curtain

Wi | 4. Select Catalog ltem *Proj | Storefront. This is a pre-defined storefront system set up for

the project.

|Cur‘tain Wall System

Review and/or modify the curtain wall parameters listed below. pes " Broj | Storefront v
a. Select the Curtain Wall Type — Sets the type of the curtain wall being placed: .
Curtain Wall Type: Storefront t

b. Set the Sense Distance. "
Sense Distance: 1:0 [300 mm] ﬁ

c. Set the Mullion Continuity. This determines how the mullions and frame are joined. &

Mullion Continuity: Continuous Vertical with Continuous Frame Hide Preview
1= Az & P

» Curtain Wall Parameters

Curtain Wall Type Storefront -
Sense Distance 1:0 u
Mullion Continuity Continuous Vertical wi... =

Wﬂce -
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d. The Horizontal | Vertical Layout, Justification, Number and Spacing - are all options
that determine how the mullions are spaced both in the horizontal and vertical
direction. These values will determine the initial geometry of the panel.

Layout | Horizontal Layout: Fixed Distance

Layout | Horizontal Justification: Bottom

Layout | Horizontal Pattern: Bottom

Layout | Horizontal Pattern Spacing: 2; 6 [600; 1800]
Layout | Vertical Layout: Fixed Distance

Layout | Vertical Justification: Center

Layout | Vertical Spacing: 3:0 [900]

These values will create a storefront window system that has horizontal mullions at a 2:0 /600

mm] then 6:0 [7800 mm] spacing and vertical mullions that are equally spaced at 3:0 [900
mm].

5. On the Placement ribbon set the following:
Place By: Line
Height: 8:2 [2450 mm]
Placement: Right Justify
Side Offset: 0:4 [100 mm]

Direction: Left

Mullion Continuity

Layout | Horizontal Layout Fixed Distance
Layout | Horizontal Justification Bottom

Layout | Horizontal Number
Layout | Horizontal Spacing

Layout | Horizontal Pattern v
Layout | Horizontal Pattern Spa 2:6
Layout | Vertical Layout Fixed Distance

Layout | Vertical Justification | Center

Layout | Vertical Number

| Layout | Vertical Spacing 30

Layout | Vertical Pattern
Layout | Vertical Pattern Spacir 3:1

» Curtain Wall Properties
+ ldentification

+ Space Bounding

» Curtain Wall | Panel
Panel | Type *Proj | Glazing Type 1

Panel | Thickness
Panel | Offset

Place By:
Height:

Line

&2
SIEIE]

Placement

Side Offset:
Direction:

Base Offset:

D:dl

Left
0:0

Offsets

The Right Justify placement puts the placement line for the curtain wall on the outside face of the frame, so you will draw the placement line
along the face of the brick wall. The Side Offset of 0:4 [or 100 mm] will offset it from the face by 0:4 matching the door and window placement

earlier.
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Placing the curtain wall is similar to placing a wall. You will draw a line defining the placement line of the curtain wall, the difference is that it will
behave like a window or door perforating walls that it comes into contact with.

a. Snap to the intersection of the wall and grid line 2, type O on the keyboard to move the AccuDraw compass to the current snap
location.

(op

. Move the cursor towards grid line 3 and use Enter to lock the Axis.

Type in 1:6 [750mm] to move the cursor from the column line and then data point (/eft-click) to select this as the start point.

a o

. Move the cursor towards grid line 3 and use Enter to lock the Axis.

D

. Type in 15:0 /4500 mm] and then data point (lefi-click) to select this as the end point.

f. Reset (right-click) to complete the command and place the length of curtain wall.
A

6. Repeat to place additional sections of the storefront at the opposite bay along the front of the building.
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In this session you have learned how to place curtain
wall using the By Line method.

For an additional challenge you can place additional
curtain wall above the brick on the front face of the
station building as a clerestory.

7. Use the catalog item *Proj | Clerestory with a
Height of 5:0 [1500 mm].

a. Set the Floor Selector to the Station > Canopy/
Clerestory level. Then place to match the door
and storefront openings below.

R T TH u

In the next exercise you will modify the curtain wall
sections placed.
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Exercise 4-7: Modifying Curtain Wall 2 YouTube

Once placed, the curtain wall system can be easily modified. Curtain Wall mullions and panels can be selected individually. When selected the
panel will display a single edit (grip) handle at the center and a mullion will display 3 edit (grip) handles, one at each end and one in the center.
Each mullion is provided with a toolbar equipped with edit tools used to manipulate a curtain wall assembly. You can thus easily add or remove
the entire mullion after placing, or partially omit individual, vertical or horizontal mullions.

- 4 / X Delete/Delete Line—removes the selected mullion/line of mullions or panel boundary,
thereby merges it with the adjacent mullion panel.

7 /”?F Move/Move Line—moves the selected mullion/line of mullions or panel to the data
point defined on other segment of curtain wall.

i:

o7 ?{Dm}] Copy/Copy Line—copies the selected mullion/ine of mullions or panel to the data
point at destination dividing the mullion panels.

Po s Toggle Visibility/Toggle Line Visibility—makes the current mullion/line of mullions or
panel of the curtain wall invisible, effecting a clear opening.

N\

\

kg} Toggle Base Curve Visibility—makes the base line/curve/arc the curtain wall is drawn 4
' from visible, selectable to manipulate.

Tip: The visible base curve can be selected and when displaced or reoriented, the associated curtain wall assembly will follow.

1. Select the mullion left of the center of the storefront.

i,

a. Move the mouse over the grip on the center of the mullion.

b. Select the Move Line icon.

c. Move the line of mullion to the center of the next bay to the left snapping to the
midpoint of the horizontal mullion.

d. Data point (/eft-click) to accept.

%'
H
i
|7
”’

\

Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 104


https://youtu.be/g9AGA1HAEz4

2. Select the mullion right of the center of the storefront.
a. Move the mouse over the grip on the right vertical mullion.
b. Select the Move Line icon.

c. Move the line of mullion to the center of the next bay to the right snapping to the
midpoint of the horizontal mullion.

d. Data point (/eft-click) to accept.

3. Select one of the mullions just moved.
a. Move the mouse over the grip on the right vertical mullion.
b. Select the Copy Line icon.

c. Copy the line of mullion to the center of the center bay snapping to the midpoint of the
horizontal mullion.

d. Data point (left-click) to accept.

4. Select the horizontal mullion on one of the narrow panel.
a. Move the mouse over the grip on the center of the horizontal mullion.
b. Select the Delete icon.
c. Data point (/eft-click) to accept.

d. Repeat for the opposite narrow panel.
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Modify Properties

5. Select one of the narrow panels where you might like a spandrel
panel.

a. Move the mouse over the center grip on the panel.
b. Select the Modify Properties icon.

C. In the Modify Curtain Wall Sub Element dialog change the
panel type from *Proj | Glazing Type 1 to *Proj | Spandrel
Metal Panel Type 1.

\

T T T T T T

d. Data point (/eft-click) to accept.

\

Continue to modify panel properties to design the
desired pattern of the storefront panels.

E] 1odiry

Curtain Wall Sub Element

*Praj | Spandrel Metal Panel Type 1

= AZ

Panel

[

» Curtain Wall | Panel

| Type

In the next exercise you will review the architectural

drawings to see how they have changed with the

addition of the walls, doors, windows and curtain wall.
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Exercise 4-8: Reviewing Architectural Drawings °v0uTuhe

It is important that you understand the difference between what is viewed in the model and what is re-symbolized in the drawing. In this
exercise you will review the output from the model and note the objects like doors and windows are re-symbolized in the plan drawing.

1. From the Manage View Groups tools on the lower right of the interface

select the View Group pull-down. e Model _
= Building Model l§p Architectural Model
. . . . 2 Building Medel Back g Architectural Model
a. Select the View Group Drawing 1. This will open the model of the = Drawing 1 B PLAN
PLAN drawing. [C1 Drawing 2 [ CROSS SECTION
[E Drawing 3 [ FROMT ELEVATION
Note: The architectural drawing also includes the structural elements :'52::1314 %Eﬁmﬁ;gﬂﬁﬁgom
since we have the 3D structural model referenced to the 3D architectural =

model, making it part of the cut view of the model that is referenced here @ Q-

) {2 Building Model L] 2zl sls|7|e
to the drawing. (53 Buiding Model _~ || 41| ls]7]s

2. Zoom into the exterior wall.

Note: The brick and block layers of the wall have been re-symbolized to
show standard hatching patterns for these materials.

Line weights have been modified to show the elements that are cut versus
shown in a forward view. This resymbolization is based on the Family and
Part assigned to these elements.

Elements in the back view (elements above the cut plane), have been re-
symbolized with a dashed line style.

Doors are shown with a 2D graphic showing the door is open. Doors and
windows have annotation showing the door type that was assigned when
they were placed in the model. If that property is changed in the model it
would automatically change the annotation on the drawing.
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3. Select the View Group Drawing 2. This will open the model of the CROSS
SECTION drawing.

Note: The walls are re-symbolized here in the same way they were re-
symbolized in the plan. In the forward view a pattern has been added to
show the masonry block on the interior face of the wall. Again this is
based on the render material defined by the family and part.

4. Select the View Group Drawing 3. This will open the model of the FRONT
ELEVATION drawing.

5. Select the View Group Drawing 4. This will open the model of the
PLATFORM ELEVATION drawing.

6. Select the View Group Sheet 1 to view the current status of the sheet.

The drawings now reflect the current state of the 3D model, they have come a
long way from the conceptual drawings viewed earlier.

In this chapter, Chapter 4: Modeling Architectural Elements, you have modeled the architectural exterior of the station building. You have
modeled the exterior walls and a sloped roof coordinated with the structural framing.You have then added doors, windows and curtain wall.
The geometry and information that was modeled in the 3D model is now reflected in the 2D drawings.

In the next chapter you will work on the interior of the station building, starting with a space layout, adding the toilet rooms, casework for the
ticketing area and furniture and equipment.
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Chapter 5. Spaces, Finishes and Content °Y0[|Tuhe

Now that you have modeled the basic architectural shell and structural framing it is time
to move into the interior of the building model. One of the primary steps on the interior
model will be to add spaces to the model so that data, including area and finishes, can
be tracked.

The layout is fairly simple, You will need a ticketing area opposite the front entry, NG ‘\[ Wharivs
restrooms to either side and a lobby or waiting area in between. In the next series of ‘
exercises you will place spaces in the model, add the restrooms by placing an assembly, - V‘@"\/ VLXL\W\*:*W
add casework for the ticketing area and then equipment and furnishings. Finally, you will e e ,_!: ::::ja-
review all the data and add a furniture and equipment schedule to the drawings. VC o

_}.;, N

1. Start OpenBuildings Designer from the Start menu
or desktop shortcut.

OpenBuildings Designer CONNECT Edition
WorkSpace: OpenBuildings Training

WaorkSpace WarkSet
WgrkSet.' Station Building_US /Station OpenBuildings Training ~ Station Building US -
Building _NM]

Recent Files

2. Select the file A_StationModel.dgn from the list of
Recent Files. The file will open.

A_StationModel.dgn
CAOpenBuildings Training\worksets\Station Building_US\Designsy,

Optional - If you did not complete the exercises in the Modified: 2/19/2021 2:21:30 PM Size: 12128 k8
previous chapters and would like a completed model to g S_StationModel.dgn
start the exercises in Chapter 5, use the Browse icon to C:\OpenBuildings Training\worksets\Station Building_US\Designs),
browse to the Station Building US /X_Milestones folder Modified: 2/9/2021 7:28:59 PM. - Size: 8545 KB
and open the file A_StationModel_5.dgn. _
: <
Browse New File
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Exercise 5-1: Spaces °Y0[|Tl|be

The Space tool in OpenBuildings Designer is used for space planning activities. The tool is used to draw, locate, identify, and label individual
spaces such as rooms, or logically related spaces such as departments that are identified by a name and/or number. Spaces can be drawn or
placed prior to the creation of walls for the purposes of space planning based on a space program. Walls can then be created from the space
shapes.

In this exercise you will lay out the basic spaces that make up the station program. You will start by adding the ticketing area, then the
restrooms and a few small storage areas. You will then use the spaces defined to create the interior walls.

1. Set the Floor Selector to the Station > _ o seel eoo oos
GROUND FLOOR. % |@ Station > GROUND FLOOR 0:0 ~ | 0.00° ] B B sR veiE

2. Setthe View Group back to Building
Model and create a Displayset of the station building.

®@ 3. Select the Space tool from Architectural Elements group on the Architectural ribbon.

@0
pace 4. On the Placement ribbon set the Place By method to Draw
Rectangle_ Place B}r: Create Space be
Label:
When using the method Draw Rectangle you can set the actual [space
area so that it matches the programmed area ensuring that the Placement Bphans (
initial rectangle you place is locked to that area. Once placed it can "Proj | Station Area .

be modified and adjusted.

Show Preview

b. Set the catalog item to *Proj | Station Area.

b=l Azl & e

Label: TICKETING » Space Parameters

Label TICKETING
Space Number: 101 Space Number 101

Label 2
Ceiling Height: 8:0 [2400 mm] [ Ceiling Height 8D

Perimeter 0:0
Area | Program: 150 s.f. [16 m2] Area | Program (sa.ft) 150.000000

Area | Actual (sq.ft) 150.000000
Area | Actual: 150 s.f. [15 m2] + Materials

Part Definition Space:Station
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5. Place a rectangle from grid line 3 to grid line 4.

T T T T
1 TckeTiNe T .o
T 101 IT'
| Area 150 sf '
| |
b_ Program Area 150sf _ = 4

A space tag is added to the model to indicate the space name, number and area. This will be re-annotated on the drawing.

6. Select the space and use handles to adjust the width by 1:0 /300 mm] on each side. Then adjust the bottom downward by 0:6 /750 mm]
to adjust the area.

® ® o ®

| E————————

L : i | E— | E— T | S—
TIOKETING! e T
- : TICKETING :
......................................................... |-—|_._._H_|.|_._._._._._._._._._._._._._._._._._._._._._._._._._._._..l..|_H.
| |
&“_ _ P 101 I
M EE " O Area 154 sf [
e - Program Area 150 sf
R it N
!
i
|
i

Note: The Programmed Area in the tag remains as it was defined when placed, but the Actual Area updates to show the area of the
revised space.
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7. Place the next space using the same catalog item *Proj | Station Area.

E] create Space x
Label: MENS TOILET

| Space

Space Number: 102

*Proj | Station Area

1 @\

Ceiling Height: 8:0 [2400 mm]

Show Preview

Area | Program: 92 s.f. [9 m2]

= az & j ol
Area | Actual: 92 s.f. [9 m2] . Space Parameters =
. . Label MEMNS TOILET v
Note: The Space Number should have automatically incremented from 101 to 102. Space Nomber 10 =
a. Snap to the left corner, use the AccuDraw shortcut key-in RZ to rotate the compass for | ZZ:EHEI_ - —
placement so that the X-axis is vertical. = —
b. Use AccuDraw to define the width of the space as 8:0 [2400 mm] along the side of the irea ';’:9"?“,“ [sﬁ“]'ﬂ) zﬁggg
bUlIdIng . M:;Iialsua (sq. |
c. Data point (left-click) to accept and place the space. Part Definition Space:Station  ~

d. Select the Move tool and move the platform door to the right 3:0 /900 mm] to make
room for the new space.

Area:92 sf
Program Area 92 sf

| i

| 1h2
|

|

1

! i
N = : —— L= = = m = A —m i m e brmmm o S T .
! MENS TOILET | i o

i [ i

i [

I |

| i

|

I i

|

|

|

|

|

|

|

1
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8. Place the next space using the same catalog item *Proj | Station Area.

Label: WOMENS TOILET

Space Number: 103

Ceiling Height: 8:0 [2400 mm]
Area | Program: 92 s.f. [8.5 m2]

Area | Actual: 92 s.f. [8.5 m2]

a. Place in right corner, use RZ to rotate the compass for placement.

b. Move the platform doors to the right to make room for the new space.

b= Az &

+» Space Parameters

Label

Space Mumber

WOMENS TOILET -

103

Label 2

[ Ceiling Height

Perimeter

80

Area | Program (sq.ft)
Area | Actual (sg.ft)

02.000000
92.000000

Now lets create some storage areas on the left and right side. This time you will set the Acfual Area to 0, which will allow you to place the

rectangular shape at any size.

9. Place the next space using the same catalog item

*Proj | Station Area
Label: STORAGE
Space Number: 104
Ceiling Height: 8:0 [2400 mm]
Area | Program: 50 s.f. [6 m2]

Area | Actual: 0 s.f. [0 m2]

a. Place two storage spaces adjacent to each of i ) m i

the toilet rooms using two points.

There should now be 5 spaces.

Now that you have laid out the basic arrangement of
spaces you can actually use those spaces to create the

interior walls.
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=M. WAl

» Space Parameters
Label STORAGE -
Space Number 104 u
Label 2 v

| Ceiling Height 80 -

Perimeter 39:0
Area | Program (sq.ft) 50.000000
Area | Actual (sg.ft) 0.000000

TIRITNG
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Wall

Copyright © 2022 Bentley Systems, Incorporated

10. Select the Wall tool from the Architectural Elements group.
a. Set the catalog item to CMU-08 | NR [Internal Block Wall]
Width: 0:7 5/8 [140 mm]
Height: 8:0 [2400 mm]

This is a single layer wall, meaning it is a single form that represents one or more
construction materials, in this case an 8” [740 mm] concrete masonry unit.

11. On the Placement tab on the ribbon select:
Place By: From Space

Justification: Left Justify

Place By: Side Offset: W
Tolerance: Direction: I:I
irection Offsct
[ﬂ E‘} Base Offset: Tk
Placement Offsets Placement Options

b. Holding the Ctrl key, select each of the spaces.
c. Data point (/eft-click) to accept.

Walls are created for each space. Walls should only be
created where an adjacent wall is not found.

When the walls were created the spaces were re-
flooded to allow for the walls. The spaces are now
actually associated with the walls so that if the wall is
moved the space will modify as well. Go back to the
Ticketing space, note that the side walls are clashing
with the steel columns.

12. Use the Move tool to move each of the side walls at
the Ticketing area in by 0:4 [700 mm].

Note: The space boundary has changed and the
Actual Area has been updated.

E] riace wall %
| wall

[X:j CMU-08 | NR
Show Preview

i=|az & o

+ Wall Dimensions
Width
Height
Tep Options
Delete Construction

» Wall Parameters

Type

Compound Wall Assembly

Partition Type
Cavity

&0
Fixed Height

Wall
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Now that you have the basic layout lets place the final space for the Waiting Area. This time you will just Flood the area.

58 13. Select the Space tool from Architectural Elements group on the Architectural ribbon.

Space

a. Set the catalog item to *Proj | Station Area
Label: WAITING
Space Number: 100
Ceiling Height: 12:0 [3500 mm]
Area | Program: 850 s.f. [85 m2]
b. On the Placement ribbon
Place By: Flood

Toggle On Associative.

Place B)"l Flood Area v | I Associative I To Wall Center

Label; Overlap Igneore Selection
Minimum Hole Size | 0.000000 | sf

Placement Options Flood Options

EJ Create Space Flood x
|Space
*Proj | Station Area
Show Preview
PS Az & P

» Space Parameters

Label WAITING
Space Number 106

Label 2

Ceiling Height 12:0
Perimeter 29:0 13/16
Area | Program (sq.ft) B850.000000
Area | Actual (sq.ft) 0.000000
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c. Data point (left-click) within the area to be

flooded. C"I") @ @ @

d. Data point (/eft-click) to accept.

e. Reset (right- click) to finish.

i
|
&+
!
1
1
i
i
|
:
i
i %
I
i
= iE
i;
I
|
ki
!
I
i
I
i
f
- i

|

In this exercise you have placed spaces in the 3D model S :
that are initially used to track the program and actual :
|

b

|

areas, but can also be used to track additional room
data such as occupancy type and finishes. Those ot
spaces were then used to quickly create the interior = T =y —
walls for the station building. In the next exercise you W\I l/\l W @
will add the toilet room layouts by placing an

Architectural Assembly.
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Exercise 5-2: Place Architectural Assembly °YOUTUbe

In this exercise you will use the Place Assembly tool to place a toilet layout from the Assembly library. An Assembly is a group of components
stored in a library that can be selected and placed in the model. Once placed the components behave as if they were placed individually.
These can be useful for many things, but architecturally they are particularly useful for common layouts that are used over and over again in
models, such as furniture groupings, toilet room layouts or anything that includes multiple items that have a relationship such as a bank of
elevators or escalators.

L]
Place
Assembly

1. Set the Floor Selector to the Station > _
GROUND FLOOR. % |@ Station > GROUND FLOOR 00 ~ | 0.00°

2. Setthe View Group back to Building
Model and create a Displayset of the station building.

3. Select the Place Assembly tool from Assembly Builder group on the Architectural ribbon.

Discipline: Architectural

Discipline: | Architectural - |
Assembly Name: Toilet-Womens-2 Assembly Name: | Toilet-Wamans2 . |

4. Place in Womens Toilet space by selecting the upper right corner of the space and then a second
data point to determine the rotation.

__ . meens_ [ NI S oL =T (o)
" '!'\‘OH_ENSi TOILET

Arga 150 sf
Program Area 150 sf

1 ‘\ - I
WAITING =
106
HArea 862 =f
Program Area 850 sf
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Connect
-
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The Assembly included a vestibule area that was not
accounted for in our space layout. Adjust walls around
the placed assembly elements to create the vestibule

for the Womens toilet and reduce the size of the

Storage space. e

5. Use the Copy tool to copy the wall between the
Toilet room and the Storage room to the edge of
the vestibule.

6. Use the Connect tool to clean up the walls.

Once the walls are adjusted, The Update Space tool
can be used to redefine the space boundary. In order
to accurately update a space the tag must be within
the area to be flooded.

| 1m3
;
&5 92 sf

Progrem Area 92 sf
Y

7. Use the Move tool to move Storage space to the center of new room.

8. Select the Update Space tool from the Architectural Elements
group.

a. Select the Storage space, data point (/eft-click) to accept.

b. Select the Womens Toilet space, data point (/eft-click) to
accept.

ol N

SPE‘CE Wall Curtam Door Window

Space

O
B, %

Space from Program

Select Spaces

(2]
00 »D

Update Space

(a]']
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]
Place
Assembly
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9. Select the Place Assembly tool from Assembly Builder group on the Architectural ribbon. I

Discipline: Architectural

Assembly Name: Toilet-Mens-2

10. Place in Mens Toilet space by selecting the upper left corner of the space and then a second data

point to determine the rotation.

a. This Assembly will have to be placed outside the space and then use t
the components into the space.

Discipline: | Architectural - |

Assembly Name: | Toilet-Mens-2 v |

he Mirror tool to mirror

— e, . . L. - .. 1 .................................

1 MENS_TOILET
. L i

! s . 1b2

} 1 W .-'d'HrI!‘-'E sk

| ' Program Rrea 92 sf

___________________

L
1

P | I 104

|

i

|

i
STORAGE |
i

|
Area 51 sf |
|

Trogram Area 50 st

I ———— e ——— T

11. Adjust the walls and update the spaces.

In the next exercise you will once again use the door and window tools to add
ticket counter and window sills on the ticket windows.

the interior doors for the restrooms, a cased opening for the
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Exercise 5-3: Interior Openings

3 YouTube

In this session we will review placing doors and windows, this time using some of the settings that assist with the placement on interiors.

Door

Copyright © 2022 Bentley Systems, Incorporated

1. Setthe Floor Selector to the Station >

GROUND FLOOR. - &3 | i _station > GROUND FLOOR

0:0 - | 0.00°

2. Setthe View Group back to Building
Model and create a Displayset of the station building.

Select the Door tool from Architectural Elements group on the Architectural ribbon.
4. Inthe Place Door dialog change the Catalog Item to HM_Masonry | Flush
a. Set the placement point to the hinge side of the frame.
b. Set the following Door Parameters:
Width: 3:0 [900 mm]
Height: 7:0 [2100]
Dimension | Frame Depth Match Wall: On
c. Set the /dentification:
ID | Type ID: D2

5. From the dialog pull-down select Save Catalog Item As.... and save the door as D2 |
Flush

6. On the Placement ribbon set the Side Offset to 0:4 [100 mm)]. = Side Offset

Offsets

ﬁ Place Door

| Door

l ﬂ HM_Masenry | Flush

=

e |+

(LK

Hide Preview

= Al
+ Preferences

+ Door Parameters

3

Dimension | Width

Dimension | Height

3:0
70

Dimension | Frame Depth

Dimension | Frame Depth Match Wal

=

LealAngiesdivias

+ Identification

[1D] Type D

D2

ID | ltem ID
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7. Place the door at the Toilet Rooms.

a. Select the wall where the door is to be placed.

b. Data point (/eft-click) at the wall intersection to define the placement point. The door will be offset 0:4 [700 mm] from this point.

c. Data point (left-click) again to determine which side of the placement point to offset.

d. Data point (/eft-click) a third time to define the rotation and swing direction.

w)——;:r—ﬂ-»ﬁ
Pt
LAY !

5 ]

[ p———
- -
-
&
7
o

-

.

I
1
|[
.ﬁ .

[
- [
" __.—’

o = ) ;—‘L—_—ﬂ;
STORAGE TORAGE
[
105 5
Area 20 sf Area 20 sf
———— _Program Area 50 st | ————___Program Area 50 sf. |
1 1
———— I S @ _________ FUIYS E @

8. Inthe Place Door dialog change the Width to 2:4 [700 mm] and the Leaf1Angle to 45°.

a. Place a door at each Storage area.

©

I T — T T — — 1

| E=sToilice
N\
! 105
Area 20 sf

|
|
P

rogram Area 50 sf

L5
)

-
- -
A

STORAGE

S
AN
105
Area 20 sf
—== | "Program Area 50 sf. |

. @

H

» Door Parameters

|| —

|
[
[
[
Y |
N P |
[ /*’ I
=
STORAGE :
[
T * m 105 I
| Area 20 sf :
T_I_I.'I_. _Program Area 50 sf. |
L
_________ ..|_I_+._._._._._._._.

[ Dimension | width

2:4 - |

Dimension | Height
Dimension | Frame Depth

Dimension | Frame Depth Match Wal |+

IEY v

Dimension | Frame Width 0:2 v
Dimension | Leaf Thickness 0:1 3/4 v
LeaflAngle 45° v
Leaf1Angle3d o -
LeafAngle3dMax a0® N

The Side Offset offsets the placement point of the door along the selected wall. Sets an offset distance and direction for the door frame which
is parallel to a line defined by two placement data points. Direction can be set by setting a negative distance for Left offset and a positive
distance for Right offset.
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Placing a Door with a Feature

9. Inthe Place Door dialog change the Catalog Item to HM_Masonry | Half Glass Q) peceoer §
a. Set the placement point to the hinge side of the frame. Doo,_r . .'
b. Set the following Door Parameters: lﬂ i peseny [ HalEle=s '
Width: 3:0 [900 mm] .
Height: 7:0 [2100 mm] -
Dimension | Frame Depth Match Wall: On ‘
c. Set the /dentification: :
ID | Type ID: D3 -
d. Scroll down to Door Dimesnions - Extended. These properties control the glass et
feature in the door. LAl ’ci
Dimension Feature 1 | Width: 0:8 [200 mm] :J:::r::r::eters
e. From the dialog pull-down select Save Catalog Item As.... and save the door as D3 | E::::::: ::v:;:t iﬂ
Half GLass-Narrow View Dirmension | Frame Depth
10. On the Placement ribbon set the Side Offset to 0:4 [100 mm]. lg::::::: : :::: ::dpf: e ;2 :
11. Place this door at either side of the Ticketing. i:‘:;::rel st Thickness ng"“

® O, c
a0
T_:ﬁl — —Fh —— = = = 'E ardware | Finish
Hardware | Motes
|

J |_;_{_ P S FC_KEH_NE ................................ +_'_.|. . + Door Dimensions- Extended

Dimension | Frame Return Depth

| 101

Ll ! Dimension | Frame Thickness Back Offset | 0:0 v

' Area 150 sf '

i p A 150 sf i Dimension | Frame Head Extension 0:2 v

i I=F rogram Ared ® ! I Dimension Feature 1| Base Offset 36 v

! I I ! Dimension Feature 1| Height 0:0 N

| |

i i Dimension Feature 1 | Stile Width 0:6 -
| Dimension Feature 1| Width 0:8 v
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Placing a Cased Opening
12. Set the catalog item to WD | Cased Opening.

a. Set the placement point to the center of the opening.
b. Set the following Door Parameters:
Width: 21:0 [7000 mm]
Height: 7:0 [2100 mm]
Dimension | Frame Depth Match Wall: On
13. On the Placement ribbon set the Side Offset to 0:0.
14. Place the opening in the front wall of the ticketing area.

a. Select the front wall of the Ticketing area.

b. Data point (/eft-click) at the center of the wall to define the placement point.

Copyright © 2022 Bentley Systems, Incorporated

ﬂ Place Door

| Doar

WD | CasedOpening

=

&=
¥
P
L
=
Hide Preview
= A7|| &
s+ Preferences

Back Offset 00 v

Front Cffset o0 v

Dynamics D -

Rel./Active ACS Enabled -

Sense Distance 10 v

Sill Height 0:0 v

s+ Door Parameters

Dimension | Width 21:0 -

Dimension | Height 70 o

Dimension | Frame Depth 0:0

Dimension | Frame Depth Match Wall |1+

Dimension | Frame Width 0:2 v
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Window

Copyright © 2022 Bentley Systems, Incorporated

Placing a Window Sill

15. Select the Window tool from Architectural Elements group on the Architectural ribbon.
16. In the Place Window dialog change the Catalog Item to _Sill Wood.
a. Set the placement point to the hinge side of the frame.
b. Set the following Door Parameters:
Front Offset: 0:0.

Sense Distance: 0:1 [25 mm] - This is to ensure that only the first layer of the wall is
perforated for the sill, not all the layers, such as the exterior brick.

Sill Height: 3:2 [950 mm] - This should match the bottom of the window.
Frame Width: 3:0 [900 mm] - This should match the width of the window.
Frame Height: 0:1 [25 mm] - This will be the thickness of the sill.

Extension Length: 0:1 [25 mm] - This is the dimension that the sill extends beyond the
width of the window.

SillFace Offset: 0:1 [25 mm] - This is the amount the sill extends beyond the face of
the wall.

Slope Angle: 0° - This would only be used if we needed the sill to slope as might be
the case on an exterior sill.

Wall Depth: 0: 7 5/8 [200 mm)]. - This is the depth the sill will extend into the wall
under the window.

E] piace Window *
| Window
__Sill Woed
+
4
L
=
Hide Preview
= A7 &
+ Preferences -
Back Offset 0:0 v
| Front Offset 00 v |
Dynamics £y -
Rel./Active ACS Enabled -
Sense Distance 0:1 v
Sill Height 3:2 .
+ Window Parameters
Dimension | Frame Width 30 -
Dimension | Frame Height 0:1 .
Dimension | Frame Depth 0:0 v
Dimension | Frame Depth Match Wall
Dimension | Frame Thickness 0:0 -
ExtensionLength 0:1 b
RoughOpeningOffset 0:0 -
SillFaceOffset 0:1 -
Slopefingle o N
WallDepth 0:7 5/8 il
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17. Place the sill.
a. Select the wall.
b. Data point (/eft-click) to select the center of the window as the placement point.

c. Data point (left-click) again on the interior side of the wall to indicate the direction of the sill.

| N

| : i : : | |
R O T — 6 ____________ b (3) | . B[

In this exercise you have added interior doors, a cased opening and window sills to the interior of the Station building.

T T — e
T‘-——_..____ -'--.ﬂ- e :;
iy || =
| |
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Exercise 5-4: Casework and Trim °Y0“T“he

In this exercise you will complete the ticketing area by adding casework detail. You will add some under counter cabinets from the casework
library and a wood counter and trim using the profile tool.

1. Setthe Floor Selector to the Station > ) e e
GROUND FLOOR. &3 | _station > GROUND FLOOR 0:0 v || 0.00° MEE RARE L g A

2. Setthe View Group back to Building
Model and create a Displayset of the station building.

20 3. Select the Casework tool from the Architectural Elements group on the Architectural
Casework ribbon. E Place Casework - Casework W
4. Select a base cabinet to place under a counter; Base | Frameless 2 Drawers. |Casework
5. Selecta placement pOint. ‘ ‘- Base | Frameless 2 Drawers II
6. Setthe Width, Height and Depth of the cabinet.
Width: 1:6 [600 mm] ' +
Height: 2:7 [775 mm] ¥
Depth: 1:0 [300 mm] [
-
Note: The base cabinets are placed 0:4 [700 mm] above the floor plane to allow for a o =
base.
Hide Preview
Note: In the metric dataset the placement points are on the front edge of the cabinet so =T
you will need to set the Depth Offset to match the Depth value. . Prdmn;s B
Depth Offset 0:0 -
Dynamics 3D v
Rel./Active ACS Enabled -
Sense Distance 1.0 -
» Casework
Dimension | Width 1:6 -
Dimension | Height 27 u
Dimension | Depth 1:0 -
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7. Place the cabinet.

a. Select the face of the wall.

b. Data point (Left-click) to define the position along the
wall.

_________________________ ()
|

8. Continue to place cabinets or copy the one already
placed.

Placing Counters using a Profile

To place the ticket counter you will use the Profile tool. The
Profile tool uses a 2D shape stored in a cell library, and
extrudes it along a path, similar to placing a wall. DataGroup properties are added to each profile so they have intelligent data and can be

scheduled if necessary,

.@:J 9. Select the Profile tool from the Architectural Elements group on the Architectural ribbon.

- = -I:-. ><
"™ 10. Select the catalog item Proj | Ticket Counter.
| | Profile

a. On the Placement ribbon set the Place By method to Line and the Base Offset to 3:1 ~

[925 mm]. This will be the height of the counter. *Praj | Ticket Counter

Place By: Close Side Offset: ’

Arc Control: Base Offset: +

Tolerance: _

Placement Cptions Offsets ¥

i
=

Hide Preview

IS A7 &

» Profile Parameters

Cell Symbol Name Profiles_projectUS:Ticket Coun
Rotation Angle 0" v
Flip State
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11. Place the profile.

a. Select the start point for the counter at the
intersection of the back wall and side wall. The
AccuDraw compass should be in a Top Orientation.

Note: The Flip State in the Properties dialog can be
toggled to change the direction of the profile.

b. Draw the placement line along the back wall.

The ticket counter in the cased opening will need a knee
wall to support the counter.

12. Place a *Default Interior Wall* with a height of 3:0
[900 mm] projecting 1:0 [300 mm] to support a counter
in the cased opening.

Note: It may be necessary to change the Sense Distance
on the Cased Opening to just 0:1/2 [15 mm] so that the
perforator only cuts through the masonry wall and not the
knee wall which is only projected out from the opening by a
few inches.

13. Draw a second counter along the outer edge of the
knee wall.

This counter needs some trim on the exposed front edge.
Again we can use the profile tool for this.
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14. Change the catalog item to Proj | Ticket Counter Edge.
a. Change the Base Offset to 0:0.
b. Unlock the ACS Plane and ACS Plane Snap locks.

15. Place this profile by tracing the counter edge.

In this exercise you have added casework details to the architectural interior using both the CaseWork tool and the Profile tool. In the next
exercise you will add additional content, such as furniture and equipment to finish out the interior.
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Exercise 5-5: Furniture and Equipment °v0uTuhe

While BIM Models are a great tool for modeling the architecture of a building in order to generate plans, schedules and 3D views, they can
also be a great tool for tracking furnishings and equipment.

In this exercise you will use the Object tool to place furniture and equipment in the architectural model.

1. Setthe Floor Selector to the Station >

| el

GROUND FLOOR. &3 | & _station > GROUND FLOOR L - | 0.00° b bRV R R
2. Setthe View Group back to Building
Model and create a Displayset of the station building. Place User Defined Type - Equipment Station
s> 3. Select the Object tool from the Architectural Elements group on the Architectural ribbon. |Eauipment Station
L The Object tool is used to place objects in the model. Each catalog item is linked to some Bench_Seating_PBS002 W
type of cell, static or parametric, and various DataGroup definitions that create the =
properties that can be tracked with each item. Note the number of different catalog types
that can be selected with this tool. The catalog type determines the properties that will be +
available. -
L
a. Set the Catalog Type to Equipment Station. 2s
b. Set the Catalog ltem to Bench_Seating_PBS002 . This is an example of a non- E
parametric cell, but note that is does have 2D Plan symbology that will display in the ==
drawing plan view.
Hide Preview
c. Setthe ID | Type ID to F1. _
Pl Az & P
d. Add additional properties, such as the Manufacturer | Name. + Preferences =
» ldentification
[10 [ Type ID F1 -]

+  Manufacturer

| Manufacturer | Name ACME Bench Co.  ~

Manufacturer | Model No.
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4. Place a few benches in the model within the Waiting
Area.

5. Inthe Place Object dialog, change the Catalog Type to
Equipment_Ticketing.

a. Select the Catalog Item Ticket Dispenser Kiosk Wall Mounted TKW0O01.This is also
an example of a non-parametric cell with 2D plan symbology, but it also has a
perforator like a door or window, so that it can be recessed into a wall.

b. Setthe ID | Type ID to T1.

6. On the Placement ribbon set the Base Offset to 3:0 [900 mm] to determine the
placement height in the wall.

7. Place one in each wall to either side of the ticket counter.

ﬂ Place User Defined Type - Equipment_Ticketing *
| Equipment_Ticketing - |
Ticket_Dispenser_Kiosk_Wall_Mounted TK )
Wao1
+
L
L
oy
1]
.
=
Hide Preview
P= AZ| &

+ Preferences -
Depth Offset 0:0 .
Dynamics D -
Rel./Active ACS Enabled -
Sense Distance 10 v

+ |dentification
ID | Type ID T -

ID | Kkem ID v
131
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8. Continue to place furniture and equipment to finish the interior of the station.

In the next exercise you will create a schedule of the equipment and furnishings and place it on the drawing.
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Exercise 5-6: Annotation and Schedules

3 YouTube

This course has been very focused on building the 3D model and adding data to that model. As a designer it is very desirable to work in the
3D environment so that you can visualize exactly what you are designing as you are working. Ultimately the information in the model shows
up in the drawings and on schedules. In this exercise you will go back to the drawing plan view and study the information that can be used to
annotate the drawings and schedules.

1.

From the Manage View Groups tools on the lower right of the interface
select the View Group pull-down.

a. Select the View Group Drawing 1. This will open the model of the
PLAN drawing.

Automatic Annotation

Copyright © 2022 Bentley Systems, Incorporated

Note that the plan is now annotated with Room Names and Door
Numbers. These are automatically generated from the DataGroup
Properties on each object and rules set for the drawing. Additional
annotations could be generated for other items and other properties.

Once generated the annotations will update with changes to the model
properties. Additionally they can be moved if necessary, for the readability
of the drawing.

Select one of the STORAGE room labels and righi-press, select Move
from the pop-up menu.

a. Move the label so that it does not overlap the door and door number.
b. Move the door number so that it does not overlap the door.

C. Repeat for any other annotations that need to be moved.

1

Marme

Model

[E Building Madel

[E3 Building Model Back
l|__.|':|Dra*u'\ting'|
l|__.||:|Drawing2
l|__.|':|Drawin93
l|__.|':|Drawing-fl

[ Sheet 101

Ty Architectural Model

Ty Architectural Model

L PLAN

[ CROSS SECTION

[ FROMT ELEVATION

[ PLATFORM ELEVATION

[ S PLAN SECTION ELEVATIONS

- &5 ~ [© Building Model = || e

R s Te 7 TsT

STORAGE
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Linework can be hidden if something is shown from the model that you
would prefer was not shown on the drawing.

3. Right-press on a footing outline and select Hide Cached Element.

Building Elerent Info

o7 Copy

Level Off »

Note: Copy/Hide Cached Element copies the element or selection set into
the master file and hides the cached element or selection set. You can
then manipulate the copied elements.

Schedules

OpenBuildings Designer has a Schedule tool which is used to query existing
catalog item data, create new schedules (e.g. door, wall, beam, space, duct,
etc) from existing catalog types, and manage reports for new catalog
definitions, catalog items and catalog instances within existing reports.

User defined catalog types and data information is also created, displayed,
updated and exported from here. Schedules facilitates completion of many
data management tasks including the export of data to several formats (Excel,
text, CSV, XML) and the creation of selection sets for edits, manipulations, and
modifications of any size.

I@ | Hide Cached Element [} I

74 Copy/Hide Cached Element

Fﬁ Activate »
..“ﬁ Exchange »
f.‘i Open in new session »

%" Copy Reference
Move Reference
% Scale Reference
L Rotate Reference
=] Reload Reference
% Clip Reference
bl

Detach Reference

4. Select the Schedules tool from the Reports group on the Data/Reporting ribbon. The Schedule dialog will open.

Architectural Structural Forms Data/Reporting ~attash—Brawing Drawing Production

View Analysis Collaborate Drawing Aids Hi

o7 Move v 53+ el BT @:‘ [E] References ~ g, ~ — \ﬁ @EI @?l @ ',|' \!/ & X
. 37 Copy - & -A - ﬂ [E Models ~ @ ~ = i e Ca P+ X | A =
Selection ; Modify Schedules [ Graphical  Refresh Delete Apply Reload = Reports Place = Attach .
v Delete * 0 1~ A ~ Properties = Levels ~ G - v Schedules tav Data art Table ltem &%
Common Tools Reports E Data Catalogs Table Itemn Types
Note there is a filter that is set to Show Used so that we are only seeing catalog types that are
used in our current model. B schedules

If you expand a Catalog Type, you will find one or more layouts. These are saved layouts of
particular properties that you want to see in schedule. These can be customized and saved
based on your standards.
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-.= Mew Schedule _/ M adify -.J Fefresh

Show Used ~

=] Catalog Types

. =-[1 Architectural

E@ Casework

P E Casework Schedule
@ Equipment_Station

i Ticketing
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5. Select the Casework Schedule.

m Schedules

F= MNewSchedue . Modiy

=
L%

efres ker arking Units - oom & Select - ace Table « wport - #cel Exchange
Refresh Fill *Wwiorking Uni Z L Sel Fl Tabl QE Eucel Exch

Show Used
=[] Catalog Types

=120 Architectural
EI@ Casework

i..E Casework Schedule
..... @ Equipment_Station
[]...@ Equipment_Ticketing
[j...@ Furniture
(-E@ Plumbing Fixture

..... 0 Profile

[]...@ Signage_Electronic
[N

& [tems; 8 Selected

1D | Type ID

»| <

Medify Properties

Edit Values k

Zoom

Create Selection 5Set

Select All
Select Mone

Invert Selection

Copy To Clipboard

Frameless

Each of the base cabinets that you placed in the model is listed here along with the properties. Note, that while you have changed

properties on items in the model using the Modify Properties tool, you can also edit properties here in the schedule and those properties
will be changed on each item in the model.

a. Select all the base cabinets listed in the right hand field.

b. Right-pressin the ID | Type ID [ID | Asset Tag] property and select Edit Values.
c. Type in CW1 as the Type ID.That information has now been added to each cabinet in the model.

The Casework Schedule, now reflects the new information that was added to the model..

m Schedules

T NewSchedue | Modiy

=
e

Show Used

=[] Catalog Types
=7 Architectural
B@ Casework

WSl Cacework Schedule

----- FB Equipment_Station
@ Equipment_Ticketing
(+-B@ Furniture

L Profile

& lterns; 0 Selected

Refresh ? Fiter E) Working Unitz @\ Zoom & Select - @ Place Table ) Ewxport = I’ Ewcel Exchange «

|| 1D | Type D Casework | Type | Casework | Style | Casework | Ma... | Dirmension | W... | Dimensicn | .. | Dimension | H... | Manufacturer |... | [ Ml
~ || CW1 Base Frameless 16" 1o 27

w1 Base Frameless 16" 10" 2

w1 Base Frameless 16" 1o 27

w1 Base Frameless 16" 10" 2

w1 Base Frameless 16" 1o 27

w1 Base Frameless 16" 10" 2T

w1 Base Frameless 16" 1o 27

CWi Base Frameless 1'6" 10" 2T N
L 4
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Note under Spaces there are two schedule layouts. One is just extracting program areas, the other is a finish schedule, where finishes

can be added for each room or space.

m Schedules —
E: Mew Schedule =/ b odify =:_¢ Refresh Filter Eo Wiorking Unitz - Zoom & Select @ Place Table « ) Export = [I Eucel Exchange «
Show Used ~ | | Number Label Floor | Material | Floor | Finish Finish | North ... | Finish | East Wall | Finish | South ...
@ Signage_Electronic A 11 TICKETING
- Space 102 MENS TOILET
B Finish Schedule 103 WOMENS TOILET
... Bl Space Program(Export in Numeric M 104 STORAGE
[+-B@ Toilet Accessory 105 STORAGE
- B Toilet Partition 106 WAITING
E|[:| Curtain Walls
: @ Curtain Wall | Frame v
< > < >
6 Items; 0 Selected

Under the Transportation folder you will find the various equipment you may have added to the model.

Schedules can also be created to include multiple catalog types, this works well when they share many of the same properties, such as
the transportation equipment and furnishings.

6. Scroll down to Multi-Catagory Schedules and select the Furniture/Equipment Schedule.

m Schedules -
E: Mew Scheduls E/ b adify Es Refresh Fiter ] Working Unitz Zoom & Select - % Place Table ) Ewxport = [I Ewcel Exchange «
Show Used ~ || Count | ID| TypeID 1D | Mame (Alt.. | Manufacturer | Name Manufacturer | Model No. Space Number | Label
: @ Foundation | Concrete Pier ~ | 2 F1 ACME Bench Co. 106 WAITING
E[:I Beams 2 F2 Recycling ACME Equipment Co. R-123 106 WAITING
. -5 Beam | Steel 9 F3 Stool ACME Furniture Co. 5123 101 TICKETING
i-.E} Beam | Timber Joist 2 51 Transit Map ACME Signage Co. 5-123 106 WAITING
-3 Columns 2 52 Ad Display Case  ACME Signage Co. 5-456 106 WAITING
: ...Bf Column | Steel
-3 Multi-Category Schedules
*@I Furnitrue/Equipment Schedule W
< > < >
3 ltemns; 0 Selected

Note that on this schedule ltems are only listed once with the count given for the number of each item in the model. Also it indicates the

space where the item is placed.
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7. To place the current schedule on the drawing go to Place Table > From Schedule.

E] schedules * — *
-u Mew Schedule _j b odify -6‘ Refresh ? Filter E Working Unitz - g\ Zoom & Select @ Flace Table ) Export m Excel Exchange «
Show Used v | Count | ID|TypeID | ID| Name (Alt... | Manufactl.l From Schedule [\ | Model No. | Space Number | Label
. E@ Foundation | Concrete Pier A~ |4 F1 ACME Ben From Excel i 106 WATING
-1 Beams 2 F2 Recycling ACME Equ S B 106 WAITING
- Beam | Steel 9 F3 Stool ACME Fun e menee 101 TICKETING
: -3 Beam | Timber Joist 2 51 Transit Map ACME Sigr From Excel (OLE) 106 WAITING
=23 Columns 2 52 Ad Display Case  ACME SignageCa. S5 106 WAITING
L. Column | Steel
=-E Multi-Category Schedules
@ Furnitrue/Equipment Schedule W
L4 > < >
5 ltems; 0 Selected
a. Select a Seed, such as Grey Theme Table.
b. Toggle on Retain Association, so that the table can be updated when changes are made to the model.
C. Place the table on the drawing.
| |
m Place Table (from Schedulg) i i
| |
Seed: |GreyThemeTabIe (T~ |
Active Angle: | 0
Reiain Association
Fumilrue/Equipment Schedule
Count |10 | Typa IO |ID | Name [Allermate] | Manuifacturer | Name |Manufaciurer | Model No. | Space Label
Murmber
4 F1 ACME Bench Co. 106 WAITING
2 F2 Recycling ACME Equipment Ca. |R-123 106 WAITING
] Fi Stool ACME Furniture Co. | 5-123 101 TICKETING
2 51 Transil Map ACME Signage Co. 5-123 106 VUAITING
2 52 Ad Display Casa ACME Signage Co. S-456 106 WAITING
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8. Open the sheet model to see that the schedule is now visible on the sheet.

i 1 Li b 5 [ 3 2 1

© O O O

- " "

e : : :

2
A #= .
@EI.DIE'ELE\!MIGN

o] O pad
L . (@)
| | -
I I l_
: — == | =
R VIR %
i =
i O
- o =
1] "I ) I 'S
@.F.EP."' ELEVATION DO:
°© o° &
| | 2
. ! ! o
| | =

The model and drawings have come a long way since you started the conceptual model.

Now that you are familiar with the architectural and structural modeling tools, in the next chapter you will be introduced to the mechanical
modeling tools and model the main ductwork and plumbing for the transportation station.
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Chapter 6. Modeling Mechanical and Plumbing Components °v0u'|'uhe

Mechanical discipline is a fully integrated 2D and 3D workflow solution for building mechanical and environmental systems design and
documentation. This Building application is supported by an extremely powerful modeling engine and takes full advantage of all
OpenBuildings Designer technology. Mechanical discipline provides engineering design and documentation support for many international
and regional industry standards. Using parametric features and static cells, standards are easily customized and expanded to meet the needs
of any mechanical design requirement.

Focus

Mechanical discipline building information modeling (BIM) supports both 2D and 3D workflows. Intelligent components allow design engineers
to work in either design mode at any time, while changes automatically update and synchronize between the two environments. Automatic
drawing generation uses industry-standard representations of mechanical system components. Automated connections, routing and sizing
tools, and system component editing, all increase efficiency and workflow. Defining of custom label variables by adding attributes such as
System ID, in Mechanical drawing rules helps stacked compound annotation in drawings.

Mechanical discipline is also integrated with all Building solutions to ensure that designs and documentation are coordinated throughout the
design and construction phases. Design project models provide extensive continued use during life cycle operations and future projects.
Compatible OpenBuildings Designer tools such as Clash Detection, provide integrated collaboration and analysis to facilitate coordination of
designs with all disciplines in the project team.

The placement of mechanical components is done via place tool interface that displays the controls on it dynamically. The standard fittings
and components are supported with manufacturer catalogs. The catalog controls the component specifications supplied to the DataGroup
System to use when placing a component.

The Place Mechanical Content tool is available to specifically handle mechanical RFA file content that is assimilated by the Content Interpreter
utility.

1. Start OpenBuildings Designer from the Start menu or desktop shortcut.
2. Setthe WorkSpace to:

OpenBuildings Training
3. Set the WorkSet to:

Station Building_US [Station Building NM)]
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https://youtu.be/sLu-7hwbFnI

4. Select New File.

File name: MEP_StationModel.dgn

5. Select the Browse... icon and select the seed file, DesignDrawingSheetSeed_Mech.dgn.

OpenBuildings Designer CONNECT Edition

WorkSpace WoarkSet
OpenBuildings Training - Station Building_US -~ EJ select Seed File X
Recent Files E] Mew - CAOpenBuildings Training + « Standards » Seed v | B Search Seed
You haven't opened any files recently. To | Savein: | Designs Organize = Mew folder - 0 @
i MName - Borders mDrawingSeed.dgn
r_‘:n. mA_StatignMgdeLdgn mDesignDrawingSheetSeed_Arch.dgn mSheetSeed_Arch.dgn
L Q@ Quick access C_Site Model.dgn DesignDrawingSheetseed Mech.dgn
g9 g9 g9 g9
Browse New File - ) C_site Survey.dgn [ DesignDrawingSheetSeed Stre.dgn
/ mS_StationModel.dgn mDesignSeed.dgn
Desktop
- File = Directory
"
Libraries File name: | DesignDrawingSheetSeed_Mech.d V| Bentley DGM Fi\es (*.dgn) ~
[‘ Cancel
This PC
Metwork
File name: I M_StationModel .dgn w | | Save |
Save as type: Bentley DGN Files (*.dgn) ~ Cancel
Seed: |C:'-.OpenBuiIdings Training'Work Sets\Station Building_LJS"5tandards \Seed \DesignSeed.dgn | | Browse 7 I

a. Select Open to set the seed file.

b. Select Save to open the new file, MEP StationModel.dgn.

The DesignDrawingSheetSeed_Mech is a dgn seed file that was created specifically for this project and has a 3D design model as well as
mechanical drawing models and a sheet model preset with an HVAC plan and plumbing plan views.
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In order to begin you should reference in the architectural and structural models for coordination.

6. Open the Links tab on the Explorer. You will

Explore v X
use the Explorer to add the structural model W View 1 - Isometric, Mechanical Model [Displayset]
as a reference so that you can coordinate the ME YIim-as-deePOadioRzmm
architectural elements with the structural ¥ Items v
framing. &) Resources L
a. Navigate to the Project Tree > Building & Sheetindex hd
-~

Models > Design Models. E Links
QBB X
b e Station Building_US
l Tz Project Tree 1 \
C. Use the Attachment Method 4 [ Building Models

Recommended. 4 [} Design Models % + Q1 Architectural Madel  [A_StationMadel.dgn]
®, Architectural Model [A_StationModel.dgn]

b. Select the Architectural Model and drag
and drop it into any view.

.The structural model should be attached as a
nested reference of the architectural model.

C.}_'l Mechanical Model  [M_StationModel.dgn]

4
4
> C.J'_] Structural Model  [5_StationMedel.dgn]
B c.]'_] Survey 2D [C_Site Survey.dgn]

4

7. Open the References dialog and toggle on

the Ignore When Live Nesting option for the Q1 Survey 30 [C.Site Model dgn] &2
reference. These references are being used 7 Milestone Modsis @ roch view »
for coordination, but we do not want them to > [ Building Views
nest with the mechanical drawing views. 4 Drawings You have 1 reference to attach. Please select attachment method. e
B Sheets -
Optional - If you did not complete the exercises in
the previous chapters and would like a completed satachment Miethoct [
architectural and structural model to reference, —

navigate to the Project Tree > Milestone Models >
Milestone Models and select the 6_Architectural
Model [A_StationModel-6.dgn] and drag and drop it into the view.

You are ready to start the exercises for Chapter 6: Modeling Mechanical and Plumbing Components.
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Exercise 6-1: Placing Equipment °Y0[ITU|JE

In this exercise mechanical equipment is placed in the model using a base offset.

1. Set the Floor Selector to the Station > )
GROUND FLOOR. \i?j [FF station > GROUND FLOOR 0:0 | 0.00°

2. Create a Display Set of the station
building without the platform canopy and roof geometry.

Note: Include the space shapes in the selections set, they will be used to help
place the mechanical and plumbing elements.

3. Setthe Display Styles for all views to Modeling:Mechanical. Zoom into the
‘Storage’ room on the right side of the building.

4. Change the Workflow to Building Systems Design.

a. Select the Equipment tool from the Mechanical Systems group on the Mechanical tab of the ribbon.

[Building Systems Design < |~ S HE T « - + £ & - M_StationModel.dgn [30 - V3 DGN] - L
Mechanical Plumbing Electrical Data/Reporting Attach Drawing Drawing Production Content View Analysis Collaborate Drawing Aids Help
-3 Move = = i - (% E| References ~ g, ~ l{ﬁl ,"'_f'-"';;l\l —>. | [ Rectangular Fittings (=" wuuL @
o Copy ~ I @ - & Models ~ @ - = g 5 Round Fittings - ) i .
Modify Rectangular Round Oval N . Diffusers | Equipment| AHU  Fan  Inline Room Place
Delete ~ A O~ A * | Properties = Levels = % v Duct Duct  Duct %Ovalﬂttlngs v Device Emitter Assemnb

Common Tools Mechanical Systemns

Selection
-

| Assembly Bun
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5. Inthe Place Component dialog box select the catalog item Equipment | CCUnit | Type

01. E] Place Component *
a. Set the following Width and Depth for the End Connections: [SubliroupHVAC Equipments ’
Width 1 (W1) 13 [325] Equipment | CCUnit | Type01 H?I. i
Depth 1 (D1): 30 [750]
+
Width 2 (W2): 30 [750] _
Depth 2 (D2): 20 [550] .
b. The Close Control Unit Parameters can be left to the default values, except change LU
the Coil | Placement View to 2-left. =
Note that the Box | Height is 70 inches [1750 mm]. The Placement point is at the midpoint of e Previn
the unit so you will set a Base Offset that is half of this height.
1= Az & R
6. Onthe Placement ribbon set the Base Offset to 2:11 [875]. Toggle off all other placement . IFC Override -
settings. - Air Handling
Part/Family Size Exchange ’ Classiﬁcat.ion
Orientation Shape * (Construction Phase
Base Offset: | 211 » End S5pec2_11 (2 Connections: Rect | Rect)
Placernent Options Width 1 (1) 12
Depth 1(D1) 30
Width 2 (W2 30
7. Inthe Building Primary tool bar insure the Family and Part are set to: Depzh a:m]] 20
a. Family::Part HvacEquipment::HVAC-New ’ CT'“E Control Unit Parameters .
ag YPe
# [vacEquipn || HVAC-New ~|| [ [ Compound | = |Partlevel ~ [PartColor ~ |PartStyle +| [Part Weight + Bax | Height °
Box | Width 25
Box | Depth 40
Duct Connection Length 2
Grille Connection Length
Connection 1| Type 1-Duct
Connection 2| Type 2-Grille
Connectionl | Side 4-top
Connection 2 | Side 2-front
| Coil | Placement View 2-left - |
=t 60
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8. In View 2 select a data point (/eft-click) inside
the ‘Storage’ room, select a second data
point (/eft-click) to define the orientation.

a. Reset (right-click) to end the placement
command.

9. Select the Move tool and move the unit so
that it sits in the corner of the room with the
return air grill facing outwards.
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Exercise 6-2: Placing Diffusers °Y0[|TU|JE

The building space layout often requires placing multiple equipment devices in a regular pattern, straight in lines. Devices, such as diffusers,
can be placed individually or as an array. The below procedure states the steps followed when placing a device such as diffuser in the region
bounded by a space in your model.

1. Set the Floor Selector to the Station > _ P e e ———
GROUND FLOOR. €5 | & Station > GROUND FLOOR 00 - || 0.00° VIS v g e e T

2. Select the Diffusers tool from the
Mechanical Systems group on the Mechanical tab of the ribbon.

Mechanical Plumbing Electrical Data/Reporting Attach Drawing Drawing Production Content View Analysis Collaborate Drawing Aids Help

[} n 1 r- g P — e - Z ™
= Move * |5 v — 0 - 0); k| References ~ g, - e (" 7= ‘= G Rectangular Fittings [ = 3V I:‘ ’:I
i = — oy L /A - o TO T

% ® - l‘lLﬂJ W @] @5 ]

[} = > o =
. o Copy v | v & v [E Models ~ ) Round Fittings -
Selection e @ Modify Rectangular Round Owal g - J Diffusers |Equipment AHU  Fan  Inline Room Place
v Delete » | o ~ [ ~ A~ Properties = Levels ~ % v Duct Duct Duct @ fg» Oval Fittings v Device Emitter Aszemb
Common Tools Mechanical Systems fa | Assemnbly Bui.

Note: Mechanical discipline offers functionality that simplifies component placement and modification by embedding editable dimensions into
component elements, thus enabling direct parametric editing of an element in a Heads Up Display. Modifying dimensions on the element itself
provides a visual reference to what is being modified as well as simplifying navigation through long lists of component properties. There is no
need, when targeting specific dimensions to modify, for a full DataGroup property panel showing all dimensional and data associated with the
component. Returning to the property panel is easy by using a toggle switch that appears in every heads up display item.

Heads up display is designed to first, isolate the target component from the rest of the working model by fitting it to a predetermined view, then
provide pop up dialogs when dimensions are selected. Reorienting the view to another standard viewing angle displays different dimensions.
To increase efficiency, only the key dimensions that change geometry are available in the heads up display. This is especially advantageous
when working with complex components containing many driven dimensional properties. That is, dimensional properties that are not directly
editable, but are determined by other dimensional properties.
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3. Inthe Place Component dialog box select the catalog item Diffuser | Round-Ceiling|
Round Diffuser Top.

Tip: Type Celiling in the search field to filter the catalog item list to ceiling diffusers.
4. Set the following End Spec1 2 property:
Diameter 1 (D1 @): 8 [200]
5. Set the following Round Diffuser Parameters:
Body | Cone Height: 4 [100]
Body | Cone Diameter: 16 [400]
Body | Cone Top Diameter: 8 [200]
Connection | Length: 2 [50]
Grille | Diameter: 16 [400]
Grille | Thickness: 1 [25]
Air Flow Rate: 200 [100]
Air Flow Unit: 1-CFM [1-L/s]

6. From the Placement ribbon select the Place As Array tool.

Part/Family Size Exchange
Orientation Shape
Place As
Base Offset: @0 Array
Placerment Options Device Array Options

Copyright © 2022 Bentley Systems, Incorporated

Elr

lace Component

| SubGroup:Diffusers

Diffuser | Round-Ceiling | Round Diffuser

Tep

+
S —
7 5
L&
i
o
Hide Preview
1= Az & ol
+ IFC Override -~

» Classification

» Construction Phase

Phase

~ Air Distribution

+ End 5pec1_2 (1 Connection: Round)

Diameter 1 (D1 @)

+» Round Diffuser Parameters

AutoSize

Body | Cone Height
Body | Cone Diameter
Body | Cone Top Diameter
Connection | Length
Caonnection | End Type
Grille | Type

Grille | Diameter

Grille | Thickness

Air Flow Rate

Air Flow Rate Unit
Outlet Pressure (in. wg)
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7. On the Place Device Array ribbon set the

fo”owing: Placement Method: Select Element * Perimeter Setback:  2:0 Mo. of Rows: 2
Place By: Center Out * Row Spacing: 10:0 Mo. of Columns: | 4
Placement Method: Select Element p'];:‘;ls Base Offset: G0 Column Spacing: 140
Device Array Options Placement Options

Place By: Center Out

Base Offset: 9:0 [2700]
Perimeter Setback: 2:0 [600]
Row Spacing: 10:0 [3000]
Column Spacing: 14:0 [4200]
No. of Rows: 2

No. of Columns: 4

8. Select the ‘Waiting’ space from the architectural reference, the array of diffusers will be
located based on the center of the space..

a. Select a second data point to define the rotation and place the diffusers.

Now you will manually place additional diffusers in the ‘Ticketing’ area and the ‘Men’s and
Women'’s Toilet Rooms.

9. Select the Diffusers tool from the Mechanical Systems group on the Mechanical tab of the
ribbon..

Diffusers

The Place Component dialog should default to the previous settings.

10. On the Placement ribbon set the Base Offset to 9:0 [2700 mm].
11. In the Top view snap to the diffuser on the upper left and type the AccuDraw shortcut O to reset the AccuDraw compass’s origin.

Hint: To return the focus to AccuDraw use the shortcut key-in f11.

a. Move the cursor towards the ticketing area and use Enter to lock the axis. Type 14:0 [4200 mm] to define the distance, and Data point
(Left-click) to define the location for the diffuser.

b. Data point (Left-click) again to define the rotation.
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c. Place a second diffuser 14:0 [4200 mm] to the right of the first diffuser.

Finally you will place diffusers in the Men’s and Women’s rooms selecting the diffuser from a Manufacturer’s catalog.

12. Select the Diffusers tool from the Mechanical Systems group on the Mechanical tab of the ribbon.

Diffusers

13. In the Place Component dialog box select the catalog item Diffuser | Square Ceiling-
Round Conn.| Square Diffuser Top.

Place Component x

| SubGroup:Diffusers

Note: The various properties for the diffuser can be added manually, or automatically added :
by selecting a manufacturer’s catalog. When available, manufacturer catalog entries are Diffuser | Square Ceiling-Round Conn. | ) [Ej‘"
scanned for the nearest match to user inputted data. DataGroup property values for key " Square Diffuser Top .

dimensional parameters such as diameter, radius and angle are examples of the scanned

properties. Data is automatically applied from the manufacturer catalog to the DataGroup

. . . . +
Properties (Parameters) during placement. If you attempt to enter a parameter that is not in _
the specific catalog the Place Component Property Panel will not accept the value. .
For example, in the Trox catalog the available diameter connections for a square ceiling- “
round connection air terminal are 6” [150 mm)], 8" [200 mm] and 10” [250 mm]. If you enter U
12” [300 mm] value for the Diameter (D1 &) the property panel will not accept that value as it =
is not in the catalog.
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a. On the Parameters tab select a Manufacturer’s

Catalog » Parameters
| Catalog Mame titus - |
Catalog Name: titus [Trox] Type TMS v
Y roscicoss R[S
b. On the Product Code line select the pull-down, a Manufacturer TITUS Help
drop down arrow appears to the right of the field. Material | Manufacturer Catalf\g
Surface Area (sf) 0.000000 Properties
c. Select Manufacturer Catalog from the right pull- T 0.0; 0.0; 0.0;
down- via uUlacluicl ‘-ala Sy = LILUS
w» Export & Impot o Refresh
The catalog will open. The selections can be grouped by Drag 3 column here £ araup by £his colamn
lumns, filter li nd rows can inn n '
S(r)]:mnes(’j ers app ed’ a d ows ca be p ed a d | Product Code W Diameter 1 (D1 €0 @ Grille | Thickness %7 Box | Height
' | |[> [ TMsa-12x12-12312 | 8 1125 1125
d. Filter the Diameter 1 (D1 @) to 0:8 [200] and select | | Tmss-1zx12.24x24 8 1125 1125
a diffuser that is 12x12 [ZH-Q--/400x198x16/0]. TMSB-24)24-24X24 8 125 25
e. Select OK. | IT' et |

The Diffuser Parameters are changed to match the - —
catalog item. In addition the Type, Product Code and
Manufacturer fields are filled in.

f. Setthe Air Flow Rate to 150 [75].
14. Place the diffuser in the Men’s Toilet.
a. Set the active snap to Center.

Hint: Use the shortcut keyin C to change the snap to
Center.

b. Tentative snap (Left-Right Button Chord) to the
Men'’s Toilet space. Data point (Left-click) to
accept. A& iﬁ

N . . . . Default /OJ_JSt tural
c. Data point (Left-click) again to define the rotation. 5.~ ~ >l Snaps

Snaps

15. Place a second diffuser in the Women'’s Toilet. —> g

[P
ish | M-HVAC-SUPP-CDFF (H
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Exercise 6-3: Placing Single-Line Ductwork °Y0uTuhe

Routing in Mechanical discipline is a fully dynamic process in which fittings (Transitions, Elbows and Branches) are automatically placed
without exiting the place duct/pipe tools. Individual route segment manipulations via application specific AccuDraw key-ins offer an additional
level of control. Combinations of fittings are logically placed between differently shaped and sized routes. The preferences for these fittings,
for instance a radius elbow vs. a mitered elbow, are determined by the Autofitting Preferences.

HVAC Autofitting Preferences

Autofitting Preferences are used to set preferences and define common settings for fittings applied automatically while routing. These
preferences are stored in an XML file, and used as you route the system. The standard placement settings and preferences set interactively
through the dialog, will be applied to all fittings during routing. Changes in direction, size, or shape will automatically add the respective fitting,
e.g. elbow, transition/reducer or branches such as take-offs, taps, or tees will be taken from what is set in the Autofitting Preferences. HVAC
Autofitting Preferences are accessed from the dialog pull-down on the Mechanical Systems group. Plumbing Autofitting Preferences are
accessed from the dialog pull-down on the Plumbing Systems group. The saved Autofitting Preferences remain valid for the current project.
The default values however can be restored as required.

Single-Line Mode

The placement tool also provides an option of routing in a single line mode, that can be later promoted to 3D. A duct in a route is normally
routed in a horizontal plane. Routing in different planes needs to be done carefully. The Autofitting property and AccuDraw Compass facilitate
to branching the route in a perpendicular direction.

As part of the duct sizing analytics, the single line workflow is included to shorten the time spent on doing preliminary routing of the system
paths by making it extremely quick to establish basic routing paths and connections so that calculations can be run and the system size
requirements can be established. The process often involves laying ducts or pipes, and then connecting fittings. The entire route is drawn in a
single line geometry with nodes added at turns and branches where the size and type fitting change along the route and end-caps at the
terminal ends. The fittings and equipments are shown as cell symbols.

The single line feature quickens creating systems without needing to change size or shape. It utilizes single click connections to outlets and
vertical changes in elevation using AccuDraw, making modeling a system easy.

The system optimizes the route by creating a vertical drop when connecting duct or pipe to fittings in elevated plane. This mode provides an
easy way of creating a riser, say by placing a diffuser at a lower level and attaching it with single line. However, placing inline devices along
the single line route doesn't visually break the continuity of the duct until it is promoted to 3D. Once the route and connections have been
created the single line system can be loaded in the Duct Sizing System to calculate flows, losses and size information which will be written to
the system.
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1. Working in the Top view, zoom in to the CC unit that was placed in the previous exercise.

2. Select the Round Duct tool from the Place Mechanical Systems group on the Mechanical Tab.

m Mechanical Plumbing Electrical Data/Reporting Attach Drawing Drawing Production Content View

Analysis Collaborate Drawing Aids Help

o7 Move v |53+ — g - @\/:J E| References ~ g ~ lﬂ:}q] I'J-_xl"/ﬂ,. &pﬂ Rectangular Fittings . ]:H:H:H:L @
- = L ;é 2) [ 3 =
o7 Copy ~ ol @ - ) [E Models ~ @ - = ad 1) Round Fittings
Selection Modify Rectangular| Round D'ﬂ:U5E’5 Equ|pment AHU  Fan  Inline Room Place
N Delete * 0 ~ 1~ A + | Properties & Levels = & - Duct Duct Duct F‘ Oval Fittings Device Emitter Assemb
Common Tools Mechanical Systemns | Assemnbly Bui.

The ribbon bar shows a contextual Placement:Place tab. A small segment of duct (icon)
appears on the pointer, and the Place Component Property Panel dialog opens. The catalog
item will default to Duct | Round

3. Setthe Diameter 1 (D1 @) to 18 [450].

4. Toggle on the Single-Line Mode option on the Placement:Place > Flex Duct Options tab
to begin with route in a single line. the routing workflow draws the model in single line.

The Placement (Justification) options automatically void for single line mode.

Part/Family Size ; Type: Rigid v
Orientation Shape ) | tem: Default
Single-Line
Base Offset: | 11:0 Mode | Flex Length:
Placement Options Flex Duct Options

Part/Family: Off — When on, the Part/Family definitions of the selected component
are assigned to the new duct. When off, the active family/part is assigned to the new
component.

Orientation: Off — When Off the shape is determined by the Place Component dialog.
Size: Off — When Off the size is determined by the Place Component dialog.
Shape: Off — When Off the shape is determined by the Place Component dialog.

Base Offset: 11:0 [3500 mm] — Enabled when a floor is selected in the Floor
Manager as a reference plane. Sets the Z axis distance between the elevation of the

Place Component *
SubGroup:Ducts
[:
Duct | Round - I
&=
4
L
=
Hide Preview
= Az7| & R
= IFC Override

» Classification
» Construction Phase
» End Speci_2 (1 Connection: Round)
[ Diameter 1 (D1 @) 18 d|

active floor and the centerline elevation of the ductwork being placed, there by allowing to route the ductwork relative to the active

floor.
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5. Setthe Family and Part for the
ductwork to Duct::Supply-New. # | Duct * | Supply-Mew - D Compound | 22 | |Part Level = || Part Color || PartStyle ~ | Part Weight -

a. Set the active snap to Keypoint.

b. In the Top view, AccuSnap to the supply connection on the CC unit (at the top of the unit). Data point (/eft-click) to accept the snap
point. The free end of the new duct is dynamically attached to the pointer.

c. Move the cursor towards the ‘Waiting’ area, then press Enter to lock the AccuDraw axis.
d. Move the cursor to the ‘Storage’ space on the opposite side of the ‘Waiting’ area and Data point (/eft-click) to accept.

Hint: Do not snap to the ‘Storage’ space. If you do the duct end or cap will not get created.

e. Reset (right-click) to complete the main duct route. The duct route appears in a single line presentation. The nodes which appear at
turns and connections signify their type (viewed with mouse hover). The route will also have endcap symbols added at the open
terminals..

Note: The Bend typically is the default fitting, and when promoted would result as an elbow set in Auto Fitting option. You can however,
override the node catalog to suit your design.

Note: If the route changes direction and size, a Branch is automatically placed to connect the changing route. If the shape is round (duct), the
branch incorporates a coupling fitting at the node.

Note: While placing a different size duct segment on the fly, ensure the Size on the Placement Options tab is unchecked to accept different
dimensions being set in the Place Component dialog.
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Next you will connect the diffusers to the main duct route.

(@

feund 7. Inthe Ribbon Interface > Placement: Place options set:

Part/Family: Off

Orientation: On

Size: On

Shape: On

Base Offset: 11:0 [3500 mm]

Single-Line Mode: On

(/5 6. Selectthe Round Duct tool from the Mechanical Systems group on the Mechanical tab of the ribbon.

Part/Family

Size

Orientation

Shape

Base Offset:

11:0

Placement Cptions

j__L Type: Rigid -
[term: Default -

Single-Line au
Mode | Flex Length:

Flex Duct Options

When Orientation, Size or Shape are toggled on, the new ductwork’s Orientation, Size or Shape is automatically set to match the
connection of the selected component.

8. Snap to the diffuser in the Women'’s Toilet room. Data point (/eft-click) to accept.

9. Select the main duct route. A single-line route is drawn from the diffuser to the main duct

finding the shortest path. The diffuser gets hooked up to the main route with a vertical

drop to the diffuser.

Diffusers can be connected together and then routed to the main ductwork.

10. Connect two of the diffusers.

11. Connect the route between the diffusers to the main route.
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12. Connect the remaining two diffusers to the branch duct.

13. Repeat for the opposite side.
The single line route is ready for analysis or manipulating.

Note: Single line design is only a schematic representation that utilizes a nodal approach to reflect changes in direction (elbows), changes in
size (reducers), branches (take-offs, tees) and changes in shape (transitions). No actual geometry or component data is attributed to these
nodes until after calculations and a ‘promote to 3D’ is used through the Duct Sizing process, therefore IFC export should be used on the 3D
model only. To achieve a single line representation in drawing output the rules available in the Dynamic View capabilities to create a single line

view should be used.
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Exercise 6-4: Duct System Sizing °Y0[|T[|he

The Duct System Sizing tool is used to compute and, based on velocity pressure requirements, perform sizing algorithms, and rebuild system
after resizing by optimizing route path duct sections.

1. Select the Duct System Sizing tool from the Mechanical group on the Analysis Tab.

Mechanical Plumbing Electrical Data/Reporting Attach Drawing Drawing Production Content View Analysis -afeHaberate—— Drawing Aids Help

-5 Move R o @ﬁ [B] References ~ g = .s ij'_
celetion 37 Copy @ - - Mod Bicik - Q- U 5

- . Energ Duct Duct Pipe
N XK Delete ~ S~ A~ Properties & Levels ~ & - Analyslrs Sizer |Systemn Sizing | System Sizing

Common Tools Energy Mechanical Plumbing

The Duct Sizing dialog will open. This dialog is used to load, set and compute duct sizing parameters to construct an optimized duct system by
Equal Friction method. The dialog also allows you to recalculate the duct system, promote a single-line route to 3D, and generate various
reports.

2. Select Settings from the dialog tools.

- s
The_ Duct Sizing - Setz_‘/ngs @al_og is used to define Calcuate| ) —
design data and set size criteria for a duct system. In
HY H H H Chuact | Bl Ifad ki Duct Pressure Totbal O Cnrti s
addition, reporting options for presentation and r — _ ils ‘
. ﬁ Duct Sizing - Settings
reporting are set here.
. Design Data Size Criteria Reporting Options
a. Use the default settings. Select OK.
.
Duct Design Data
Limit. Duct Velocity [fpm) Material Type Roughness (fth
| 1600 | [Galv steel long. seam [+] |0,000300 |
Ajir Temperature {(*F) Atms Pressure (psi) Air Density {Ib/ft"3)
lez.0 | 4698 | loovsz |
[ Ok | | Cancel |
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Select Load System from the dialog tools.

f.:'.E: ng - Section Summa
3. Select the CC Unit from the model. Data point (Left-click) to Wo Group By: [Duct section || Main Duct Velocity: | 1600] fom
accept. — : ; : :
Assign & Analyze Connectl& . |Duct size o Velodty o Velocity o Duct
. ; . . {imch) (fom}) Pressure (in. wg)
The Assign & Analyze Connection dialog will open. Assign Connection Types
Available Connections Type
4. Select End 1 [Supply] as the Connection to Analyze and End 1 -
select OK. Bnd 2 Retum z Critical Route Path >
The Critical Route Path information dialog will open.
ss for Critical Route Path
5. Select OK. 3,45 -—> 0129
Connection to Analyze
The Duct Sizing - Section Summary dialog is populated with data [ End 11 5upply ] ~|
from the single-line model. Duct sizes are determined for the
system and the critical path is highlighted in the model as well as ancel
the table.
Duct Sizing - Section Surmmary - >
|Load 53-'stn3m||_“'I MNumber of Sections: 18 Group B}“.'W‘T' Main Duct Velocity: | | tpm ICalculatr.*I Rebuild =/ | Settings | Reports =
Duct Sectiori? Fitting No¥ Duct Element ¥ A[i;‘rz;" v D:c:cigze W Veﬂ!;;:?‘ v W'“{:?;;“”’% B t';,;”gth v Sum’F“Lf:"y of g c";ﬁf’” W Dﬁ:;‘;”{;‘;g“ W Pre?iszﬁic;; L}oss v Pre%siﬁfi I;oss v Details
A Duct Sectiom: 15 => Summary of Section Pressurf Loss = 0.013
1s - Druct 1800 16 in* 1361 - 9.2 - 1.00 o138 0.013 | Details I
1s - Fittings 1900 - 1361 012 - 0.00 - - 0.000 o3 | Details | 3
A Duct Sectiom: 2= =» Summary of Section Pressurf Loss = 0.023
25 - Duct 1750 16in.* 1253 - 19.2 - 1.00 0120 0.023 | Details |
2s - Fittings 1750 - 1253 0.10 - oo - - 0.000 o023 | Details |
A Duct Section: 35 => Summary of Section Pressurf Loss = 0.044
3s - Druct 950 12in* 1210 - 230 - 1.00 0159 0.044 | Details |
3s - Fittings 950 - 1210 0.09 - 0.00 - - 0.000 0044 | Details |
A Duct Sectiom: 45 => Summary of Section Pressurf Loss = 0.031
45 - Druct 150 Gin* 7ed - 189 - 1.00 o162 0.031 | Details |
45 - Fittings 150 - 7ed 0.04 - 0.00 - - 0.000 0031 | Details |
A Duct Sectiom 5s => Summary of Section Pressurg Loss = 0.018
55 - Druct 150 Gin* 764 - 11.0 - 1.00 o162 0.018 | Details |
5z - Fittings 150 - 7e4 0.04 - 0.00 - - 0.000 | Details |
35 - [OPEMING) 150 - - - - - - - 0.000 g | Details |
A Duct Sectiom: &5 => Summary of Section Pressurg Loss = 0.002
Bs - Druct 200 12in* 1019 - 20 - 1.00 o116 o.002 | Details |
65 - Fittings 300 - 1019 0.06 - 0.00 - - 0.000 0.002 | Details |
A Duct Sectiom 7s => Summary of Section Pressure Loss = 0.008
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While the HVAC system is routed and loaded into this utility, with the selection of a starting component, calculations occur, and missing data is
highlighted, making it visually distinct. An interactive table populates with data complying with ASHRAE or CIBSE standards, such as the table
of "Total Pressure Loss by Section". This utility allows you to use the interface to "walk-through" the duct system and link components to a mix
of detailed design data (such as ASHRAE Fitting number) or estimated data (Loss Coefficient ~ 0.0) and continues the full calculations.

Editing in many fields is available to adjust specific data to refine the re-build process, such as locking sizes on sections and combining groups
of outlets to reduce the number of transitions or adjusting loss coefficients for fittings to match conditions or standards. Once promoted the
system will rebuild based on the values and restrictions defined within the system grid of the Aufomated Duct Sizing tool. After the system is
balanced and pressure losses are in an acceptable range, you can write to model.

6. Select the Promote to 3D option from the Rebuild pull-down.

El Duct Sizing - Section Summary — X
Load System t%% Number of Sections: 18 Group By: | Duct Section ~| Main Duct Velocity: fom Calculate Rebuild |= Settings Reports =
; X ; o o . Duct Pressure Write To Model &
Duct Sectior?| Fitting No¥|  Duct Element | row o Dudt siee o Velocly o) Velocily o Duct Length oo o crn o | COMEdio ol i wa 100 | 101l Pressl Details
{cfm) {inch) {fpm) Pressure (in. wg) (ft) n Factor 7 Loss {in. wgl Promote Ta 30 I |
& Duct Section: 15 = Summary of Section Pressure Loss = 0013 -
1s - Duct 1300 16in.* 1361 - 8.2 - 1.00 0139 0.013 Dretails

The single-line model has been rebuilt as a 3D
model with the calculated duct sizes and the
correct fittings.

7. Close the Duct Sizing dialog.
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Exercise 6-5: Routing Piping °Y0“T“he
Both HVAC and Plumbing manipulation operations are associated with the component in your model. This includes standard modifications on
duct or pipe like stretch, break, join, move, hookup, modify etc. Using the end points a drag manipulators, the ducts and pipes can further be

lengthened or shortened to a required length.

1. Open the References dialog and display on the Architectural reference.
2. Setthe Display Styles for all views to Wireframe:White Background.

You will now create a Display Set of the plumbing fixtures and spaces from the architectural
model. This will make it easier to layout the piping. For this you will use the /fems tab in the
Explorer dialog to create a selections set.

3. Expand the /fems tab in the Explorer dialog.

a. Select the Space, Proj_Toiletl and Proj_Urinall. All the catalog instances form these
three types will now be selected in the model.

b. Right-press in View 1 and select Displayset Set.

W

Explorer - 1%
L&l File v
w Items -~
Q@ p.

| Search

Pl
> & Duct Fitting | Round-Takeoff to Round a

> & Duct Fitting | Round-Transition
> & Equipment | CCUnit
> & Equipment_Station
> & Equipment_Ticketing
b & Furniture

b & Linear Form

> & Profile

-l . Proj_Toiletl

[ . Proj Urinall

>
>

4 Roof

& Signage_Electronic
> & Slab Form

13 ﬁl Space

To start, you will place a main sewer pipe under the building. Then you will connect the toilets and urinal to that pipe, apply a slope to the pipes

and finally adjust connections as needed.
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4. Select the Pipe tool from the Plumbing Systems group on the Plumbing Tab.

Mechanical Plumbing ~tertris— Data/Reporting Attach Drawing Drawing Production Content View Analysis Collaborate Drawing Aids Help

o Move ™ |53 v == 0 = Vs [ Ref TR .Y ) A ey A 7L £ Device Hook
-7 Move = o g @% [E] References g" '@j)lﬁ [[:@]] @ @ @ Ao I@I 6 @ @ |]: (N Device Hookup

o - =
S copy - [A - = - [E Models ~ . &7 Insulate Route
Selection € IE Modi - Pipe Pipe | Valve Accessories Pump Equipment Fixture Drains Fire LPG Place Connect .
v K Delete ~ Fel A, A * | Properties = Levels ~ % - = Fitting & Basins Protection Assembly g System D
Common Tools Plumbing Systems fa | Assemnbly Builder Route Assist

a. Set the pipe diameter on the End Spec 1_2 (1 Connection: Round) tab.

EJ Piace Component X
Diameter 1 (D1 @): 4 [100]
| SubGroup:Pipes -
5. On the Placement ribbon set the Base Offset to -2:0 [-600 mm)].
StraightPipe | Default Pipe v ﬂ?ﬁ"
1 O Part/Family Size .{Q\ Method: N
DE} Orientation | | % P.ercer.'ltage
D |:_| El Basze Offset: -1:0 . Slope Direction: +
Placement Placement Options Slope Options . 'I;"- > -
6. Setthe Floor Selector to Station> GROUND FLOOR. The pipe will be placed 2:0 /600 mm] ‘\ " \ a2
below this elevation, based on the Base Offset. \ / L]
7. Setthe Family::Part to Plumbing::Sanitay Sewer-New. S~ =
8. Place the Pipe from one end of the building to another connecting the two toilet rooms. ki
‘ ' ' = |AT| & P
+ IFC Override =
» Classification
+ Construction Phase
» End Speci_2 (1 Connection: Round)
Diameter 1(D1 @) 4 v
» Pipe Parameters
Pipe Outer Diameter 4.000000 v
Pipe Length 1 v
Minimum Length 1 v
L1) 0 -
0 -
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Device Hookup

The Device Hookup tool is used to automatically connect disconnected components using combinations of fittings and rigid or flex
components. Tool options provide additional detail for connection geometry.You will use the Device Hookup tool to connect the plumbing
fixtures to the main pipe just placed. In order to connect components they must be in the active model, so you will copy the plumbing fixtures
from the architectural model to the MEP model.

9. Select the four plumbing fixtures and use the Copy tool to copy them into the active model.

10. Select the Device Hookup tool from the Route Assist group on the FPlumbing Tab.

m Mechanical Plumbing ~ftectrica— Data/Reporting Attach Drawing DrawingProduction Content View Analysis Collaborate Drawing Aids Help

] I = > 1 oo A Fa i i
b w3 Move ~ | 57+ 2 4 @ﬁ Bl References ~ 9, ~ ll;xﬁl I\J_’_Jl [[@H ' ‘-’ ' m f‘“ — |:i'f:-f-\i:| & If;;l} @ '"[[: & Device Hookup
o7 Copy ~ I @ - & Models ~ @ - J _ e ~ ™ &7 Insulate Route

Selection i Pipe  Pipe  Valve Accessones Pump Equipment Fixture Drains Fire LPG Place Connect
v X Delete ~ SO~ A~ PerEI’thyES = Levels - & - v F|tt§]ng & Basins Protection Assembly -7, System D
Commeon Tools Plumbing Systems fa | Assemnbly Builder Route Assist

a. On the Placement ribbon toggle on Freeform Path and set the following:
Type  Rigid - Angle (90 ~ @ Freeform Path

Type ngld Flex Length Invert Path Calculated Path

ltem | Default - Group 0 of 0 Solution

ltem: Default Device Hook Up Placement
Angle: 90

b. Toggle off the ACS Plane and ACS Plane Snap locks. = . o

C. Select the first toilet near the sanitary connection. “

d. Select the pipe. A free form path will appear.

Hint: Select the pipe at the midpoint of the pipe for more flexibility on
the free form path.

€. Move the cursor to adjust the path so that it is outside the
‘Women’s Toilet’. Data point (/efi-click) to accept.

A pipe route is placed connecting the toilet to the main sewer pipe.
Elbows and fittings are added as needed.

11. Repeat the steps for the other two toilets, connecting the second
toilet in the ‘Women’s Toilet’ to the branch pipe from the first toilet.
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You will need to manually route the piping for the urinal as it needs to drop vertically in the wall behind the urinal.

12. Select the Pipe tool from the Plumbing Systems group on the Plumbing Tab.

m Mechanical

O n =
i Move » |57 v = v 40 @}3
=
C v A v —
Selection =t -opy e IE Modi .
N X Delete ~ S0 v~ A ~ | Properties &

Common Tools

Plumbing ~<@tectrica—  Data/Reporting
E| References

[E Models ~

Levels ~

Attach Drawing Drawing Production Content View Analysis Collaborate Drawing Aids
v ﬁé‘ v ’/TJ @ ,_;1-_, '/.?-\\' f_,h.__\
23 e @ B & @D O 7
p'PE Pipe | Valve Accessorles Purmp Equipment Fixture Drains Fire LPG Place
& - T [Fitting & Basins Protection Assembly
Plumbing Systems fa | Assemnbly Builder
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a. On the Placement ribbon toggle on Orientation and Size. The size
and orientation of the pipe will be determined by the connection point
on the fixture.

b. Toggle off the ACS Plane and ACS Plane Snap locks.

C. Snap to the sanitary connection point on the urinal and data
point to accept. This will size the pipe and start the route.

d. Using AccuDraw, place the pipe horizontally 0:4 [1700 mm] and
data point to accept.

e. Type F to rotate the AccuDraw compass to a front orientation.
Move the cursor down and type Enter to lock the AccuDraw axis
in the vertical direction.

f. Snap to the branch pipe from the toilet to align the new pipe and
data point (/eft-click) to accept.

g. Finally, place the pipe horizontally connecting to the branch pipe
from the toilet.

13. Close the Place Component dialog.

Part/Family

Size

I Orientation I

Base Offset:

0:0

Placement Options

Help

""" |]: J Device Hookup

H &7 Insulate Route

Connect

7 System 1D

Route Assist

42? Method:
"y
b Percentage
Apply o
Slope Direction:
Slope Options
L

Now that the plumbing route has been placed you will use the Apply Slope tool to properly slope the pipes.
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Apply Slope

Apply Slope is a manipulation tool that is used to apply a slope to an existing route by sensing downstream connected components. Slope
refers to small inclines in a route to facilitate flow or drainage from a system. The slope can be applied either up or down from a selection or
start point and will continue through connections and even vertical risers if this option is selected. However, the slope will continue in the same
direction so the start point must be selected carefully. For example, if you were to start the slope downward from the toilet in the ‘Women’s
Toilet’, the slope would continue down on the branches to the other connected toilets and urinal and this would be incorrect. It is better in this
case, to use the outlet or lowest point of the main pipe and slope upwards from this pint.

14. Select the Apply Pipe Slope tool from the Manipulate group on the Plumbing Tab.
a. Set the following settings on the Apply Slope dialog.

g;@ Apply Slope — %
Method: % Percent

% Percent b

Percentage: 2.00

Percentage | 2,000
Slope Direction |Up -
[] Slope Selected Pipe
[] Continue Through Risers
Process Pipe Within (degrees) | 0.00

Slope Direction: Up

Process Pipe Within (degrees): 0.00

b. Select the last piece of the main pipe. A preview will show the
manipulated pipe, with a single black line indication the current
location of the pipe.

c. Data point (/eft-click) to accept.

The pipes and corresponding fittings are adjusted to the new slope.
However, you may now want to replace some of the Tee connections
with Wye fittings.
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Connect Ducts/Pipes

The Connect Ducts/Pipes tool is used to quickly join common
duct or pipe intersections; Turns, tees and cross intersections.
Depending on the circumstances, individual fittings or a
combination of fittings are inserted using Mechanical
discipline's aufo fitting placement functionality.

15. Delete the Tee connections from the second toilet in the
‘Women’s Toilet’ room and where this branch connects to
the main sanitary line. Note that the straight pipe is joined
together as one.

16. Select the Connect tool from the Route Assist group on
the Plumbing ribbon.

a. Inthe Connect Ducts/Pipes dialog select the Pipes tab.

Fitting Type: Join with Tee
Fitting Name: Sanitary Tee

Note: The number 1 2 3 in the preview window represents the
place order of each fitting, by which you can easily know how
to place the fitting and tell which point need to be placed first.

b. Select the first pipe.
C. Select the second pipe.

A Wye connections is added correctly oriented based on the
slope of the pipes.

17. Repeat for additional Wye connections.

Use what you have learned to place cold and hot water supply
piping for the toilet rooms. Remember to change the active

Ducts | Pipes

Fitting Type

j= |
"

| Fitting Name

1]

Preview

Family:Part before placing the different types of piping. The toilets and urinal each have a supply connection. The sink does not, so you will

need to size the piping and run it to the correct location at the sink.
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Exercise 6-6: Reviewing Mechanical Drawings °v0uTuhe

Now that you have some basic HVAC and plumbing elements placed in the model you can review some of the output available from the model
such as drawings. In this exercise you will learn how to open the drawing views to review the drawing information.

1. Select the View Group HVAC PLAN from the Manage View Groups tools on

the lower right of the interface. i _ Model |
(2 FOUNDATION PLAN Views [ FOUNDATION PLAN %
l_|-_,I':I ROOF FRAMING PLAN Views [ ROOF FRAMING PLAN
l_|-_,|':| Structural Model fﬁ Structural Model
) . . . . [ Sheet 1 (5 Sheet
The HVAC PLAN drawing model will open. This plan is a cut view of the model
referenced to this drawing. @ ~ () - & - [S smucuaiModel - | [0 | [lf2][31]4] s[6]7[a]

This drawing actually references two dynamic views. In addition to the cut view
of the HVAC model, the architectural background is a reference of the cut view in the architectural model that has had its Reference

Presentation changed to halftone.

2. Zoom into one of the diffusers and ductwork.

The line color, weight and symbology are all determined by the Family and Part assigned to each element.
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The ductwork is labeled based on the diameter property that was assigned when placing the ductwork. Mechanical rules are used to extract
this information from the model and use it in the drawing annotations. While mechanical rules can automate much of the drawing annotation
additional annotations such as notes and dimensions would be added in this drawing model using standard text and dimension placement
tools found on the Drawing tab of the ribbon.

3. Select the View Group PLUMBING PLAN. The PLUMBING PLAN drawing model is opened.
4. Zoom into the plumbing at the ‘WOMENS TOILET’ room.

Note that mechanical rules are not only used to add the annotation, but in the case of the piping it is re-symbolized to a single line
representation.
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5. Select the View Group Sheet 101. This will open the model of the
Sheet. This is a sheet model with a border file attached and each of
the drawing models referenced and arranged on the sheet ready for

plotting.

In this chapter, Chapter 6: Modeling Mechanical and Plumbing
Components, you have modeled the basic components of the HVAC and
plumbing systems for the station building. You have placed equipment
and diffusers, placed single-line ductwork, sized the system and
converted it to 3D ductwork. You have also routed plumbing, placing a
main sanitary line, used the Device Hookup tool to connect fixtures,
added slope tot he entire route and then modified connection fittings.
The geometry and information that was modeled in the 3D model is now

reflected in the 2D drawings.

The one item you still need to model is the platform canopy. In the next
chapter you will apply some of the skills you have learned throughout
this course and model a custom glass canopy with tapered wood

members.
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Chapter 7. Advanced Modeling - The Roof Canopy

Throughout this course you have learned a number of basic
modeling tools and techniques to model standard architectural
and structural elements. You have built a simple model of a
simple building. Of course, designs are not always standard or
simple, in fact they are often not standard at all. Lets look at
some of sketches for the platform roof canopy. Note that the
designer is suggesting to use tapered wood columns and
beams supporting a glass panel roof. Each side of the
platform canopy slopes at different angles and in fact he wants
to jog the edge of the canopy to follow the curb line where the TFWNr
buses disembark.

In the next series of exercises you will use tools and techniques
you have learned in this course in conjunction with more
advanced modeling techniques to model the custom platform
roof canopy.

1. Start OpenBuildings Designer from the Start menu
or desktop shortcut.

OpenBuildings Designer CONNECT Edition
WorkSpace: OpenBuildings Training

WaorkSpace WarkSet

WorkSet: Station Building_US [Station OpenBuildings Training ~ Station Building US -

Building _NM]
. . . Recent Files
2. Select the file S_StationModel.dgn from the list of
Recent Files. The file will open. - A_StationModel.dgn
CAOpenBuildings Training\worksets\Station Building_US\Designsy,
Optional - If you did not complete the exercises in the Modified: 2/19/2021 2:21:30 PM
previous chapters and would like a completed model to o S_StationModel.dgn

C\OpenBuildings Training\worksets\Station Building_US\Designs),

start the exercises in Chapter 6, use the Browse icon to

browse to the Station Building US /X_Milestones folder Modtlied: 2/5/2021 72959 PM

and open the file S_StationModel-6.dgn.
Q

You are ready to start the exercises for Chapter 7: New File

Advanced Modeling - The Roof Canopy.
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Exercise 7-1: Placing Plates °Y0[|T[|he

In this exercise you will be introduced to some more detailed modeling. In Chapter 3: Modeling Structural Elements you placed some standard
steel columns and beams to support the platform canopy. You will use that as the base support and then add tapered wood columns and
beams and attach them to the steel column. In order to make this attachment you will want some plates, so in this session you will add several
different types of plates to the model.

1. Create a DisplaySet of the columns, beams and
footings that make up the canopy support. @ @ @ @ @ @ @ @
| | | |
! i i [

Base Plates L=

|
You will start with a simple detail, adding a base plate :
for each of the steel columns. —— =B o - 20 T

(1 ) 2. Select the Base Plate tool from the Structural

Bee Elements group on the Structural ribbon. b X Offset 00 Length: | 1:10
Plate ~ B 7isce Bace plote . ¥ Offset 0:0 Width: | 1:10
” aseplate
a. Set the Cal‘a/og ltemto 1 1/2 base plate [32 Type~ Grout'l'hickness:m Thickness: | 0:11/2
Plate | Steel .
mm base plate]. ate | Steef I Standard Baseplate et Size
b. On the Placement ribbon set the following: _ 1 1/2" base plate o General Baseplate ’E| o flTg
H -

Baseplate Type: Standard Baseplate

Grout Thickness: 0:1 1/4 [30 mm)]
Length: 1:10 [550 mm]
Width: 1:10 [550 mm]

WD e | +

c. Unlock the ACS Plane and ACS Plane Snap
lock and toggle on the Siructural Snaps.
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d.

Plates

Select the bottom of each steel column.

The base plate is placed, offset for the
grout thickness and the column is
trimmed to meet the base plate.

Now you will add additional plates on the column that will be used to support the tapered wood members. This time you will actually draw the
shape of the plate using AccuDraw.

) 3. Se

lect the Plate tool from the Structural Elements group on the

Plate Structural ribbon.Set the Catalog Item to 1/4" plate [6 mm plate].

-
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Rather than simply use the Rectangle by Single Point Place By
method, you will switch it to Points. This will give you more
control over the placement of the plate.

Place By: Points
Place From: Bottom
Thickness: 0:0 1/4 [6 mm]

Turn off the structural snap so that you can snap to any keypoint
on the steel member.

Place by:

Place from:

Points

Bottom

Width: X Offset:

Placement Options

Thickness: | 0:01/4 ¥ Offset:

Size

Length: Rotation:

Plate | Steel

" 1/4" plate

« @

o e | +
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4. Place the plate in the model.

a. Snap to the bottom center of the face of
the column.

b. Type S to rotate the compass to a Side
orientation. Then using AccuDraw
select the next point 0:8 [200 mm] in
the X direction and Data point (/eft-
click) to accept. -

c. Continue to define points to create a
plate that is 1:4 x 0:8 [400 mm x 200
mm] on the front face of the column
flange.

5. Copy the plate up the face of the column to the underside of the beam.
6. Mirror both plates to the opposite side of the column.

You should now have 4 plates attached to the column, these will be used to
help support the tapered wood members. You will complete the entire
assembly for one column and then create a structural assembly to place the
same assembly of components at the other columns.

Bent Plates (Challenge)

For an additional challenge you can use the Plate tool to create the support
between the steel column and the timber gluelam beams supporting the
station roof.

7. Clear the current DisplaySet and create a new DisplaySet of one steel
column and the timber gluelam beam that support the station building s
roof.

a. Toggle on the Structural Snaps.
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8. Select the Plate tool from the Structural Elements group on

L,___:J the Structural ribbon. Place by: | Rectangle by single point = Length: 2:0 Rotation:  0°
Plate Place from: | Top | | Width: 0:5 X Offset:  0:0
< a. Set the Catalog Item to 1/4" Plate [6 mm plate]. Thickness: | 0:01/4 Y Offset: | 00
b_ Set the fo”owing: Placement Options Size
. . ﬂ Place Plate X
Place By: Rectangle by single Point
[Plate | Steel
Place From: Top -
1/4" plate 5]
Length: 2:0 [600 mm] " -
Width: 0:5 [150 mm] +
Thickness: 0:0 1/4 [6 mm] -
¥
a. Select the top of the steel column to place the plate. @ i
L
Aplate is created between the column and beam. Now you can -
add a flange to both sides of the plate to create the support. -

9. Select the Add Flanges tool from the Structural Elements
group on the Structural ribbon.

a. Set the following:

Tool Mode: Add
Flange Length: 1:0 [300 mm]

Bend Radius: 0:1/4 [6 mm] Tool Mode: Flange Length Bend Radius
Radi .y Edae: Front Edge Distance  0:0 Radius to Inner Edge | v
aaius to Inner ge: Back Edge Distance | 0:0 Bend Angle 90

Bend Angle.' 90° Plate Flange

b. Select the long edge of the plate, data point to accept.
10. Repeat at each column.

In this exercise you have placed base plates for columns, connection plates and added flanges to a plate to create a bent plate support. In the
next exercise you will add the tapered timber members for the canopy support.
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Exercise 7-2: Placing Tapered Columns and Beams °Y0“T“he

In this exercise you will model tapered wood columns and beams for the roof canopy supports.

1. Open the Reference dialog and display on the A_StationModel.dgn reference file.

2. Make a DisplaySet of the column, beam, footing and plates at grid line A1.

@ References (3 of 3 unique, 3 displayed) — x

Tools  Properties

.E_E v‘@ -§g I_il % ‘t@ @3 @ ?j SJ é; -c"f‘ :_,3 EEE @ }@ Hilite Mode: | None -

Slot P A File Name Model Description  Logical Orientation Presentation  [=] Q_AO .- =
[ 1 A StationModel.dgn  Architectural Model  Master Model Coincident Wireframe YooY |

Scale | 1.000000000 : | 1.000000000 Rotation | 0°

Offset X | 0:0 Y| 0:0 Z |00

E..rﬂ E.F C&E.n (2] H 71 " MNested Attachments: | Live Nesting * | Mesting Depth: | 99

Display Overrides: | Allow = | Mew Level Display: | Config Variable ~ | Georeferenced: Mo -

Tapered Columns

3. Select the Tapered Column tool from the Structural Elements group on the Structural
ribbon. -4133 Steel Framing = @ Tapered Steel Column = === Slahk

[H] Steel X Bracing ~ @ Tapered Steel Column | %3 Deck
@ Place Trusses ~ ﬂ Tapered Steel Beam <> Opening

Structural Elements | 0y Tapered Column P

&' Tapered Beamn
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a. Setthe Catalog Type to Column | Timber Post and the Catolg ltem to

*Proj | Gluelam Tapered Post.

Section Name: 0:3 1/2 x 1:4 [100 mm x 400 mm]

Start Height: 0:8 [200 mm]
End Height: 1:4 [400 mm]

b. On the Placement ribbon set the following:

D Imj X Offset: o0 I Interactive I Place by: | Length at end 1 v | |

i

1 '« [} ¥ Offset: 0:0 Rotation: 07 * | Length | 10:0 &9

O[] O  BaseOffset:| 00

Placement Section Orientation

Placement: Top Center
Rotation: Interactive
Place By: Length at End 1
Length: 10:0 [3000 mm]

Automatic Trim
End Tim  Cptions

Placement Qptions Trim Options

You will initially place the column at the center of the steel column, then

move it more precisely into position.

4. Toggle on the Structural Snaps and unlock the ACS Plane and ACS

Plane Snap lock

BB

Al T

5. Snap to the base of the column and data point (/eft-click) to accept.

a. Data point again to define the rotation. The first column is placed.

6. Set the rotation back to Interactive on the Placement ribbon, and then
place a second column rotating the column in the opposite direction.

7. Use the Move tool to move each column 0:2 1/2 [65 mm] away from the
center of the column, creating a 0:5 [130 mm] gap between the columns.
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ﬁ Place Tapered Concrete Column X
|Cclu min | Timber Post
‘ *Proj | GluLam Tapered Post
+
4
LY
L&
\ ;ﬁ
2
==
Hide Preview
= Az & £
+ Structural Parameters -
Section Name 0:3 1/2x1:4 - |
Structural Type Column -
Structural Finish Architectural v
» Tapering
Start Height 0:8 -
End Height 1:4 -
Start Width 0:31/2 v
End Width 0:31/2 .
+ Structural Usage b
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Tapered Beams

8.

Copyright © 2022 Bentley Systems, Incorporated

Select the Tapered Beam tool from the Structural
Elements group on the Structural ribbon.

a. Set the Catalog Type to Beam | Timber Joist
and the Catalog Item to *Proj | Gluelam
Tapered Beam.

Section Name: 0:3 1/2 x 1:4 [100 mm x 400 mm]

Start Height: 1:4 [400 mm]
End Height: 0:8 [200 mm]

b. On the Placement ribbon set the following:

][] |
1 =] e 3 Y Offset: o0
o0 Base Offset: | (:0

Placement

X Offset: 0:0 Interactive

Section Orientation
Placement: Top Center

Place By: Two Points

Rotation: 0:0

Place the longer beam.

a. Using the structural snap, select a start
point at the top center edge of the
column.

b. Rotate compass to side. Type RE to
rotate to element and select the angled
canopy from Architectural model.

c. Type enter to lock axis, and input a
distance of 10:0 /3000 mm]. Data point
(left-click) to accept.

F‘.otation: Length

.&EE Steel Framing = &Y Tapered Column ¥ | == Slab
P steel X Bracing ~ I} Tapered Steel Column leck
=0 Place Trusses ~ L Tapered Steel Beam

Ly Tapered Column
| 8’ Tapered Beam |

Jpenin

Structural Elements

Automatic Trim
End Tim  Options

Placement Options

Trirn Options

ﬂ Place Tapered Concrete Bearn *
|Beam | Timber Joist 'I

. (@]

*Praj | Gluelam Tapered Beam W

+

N =

- LY

L2

0

-

[l

Hide Preview

b= AZ| & || Search

= Structural Parameters

Section Name

0:3 1/2X71:4 v

Structural Type Beam v

Structural Finish M
» Tapering

Start Height 1:4 -

End Height 0:5 -

Start Width 0:31/2 v

End Width 0:3 172 v

3
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10. In the Place Tapered Beam dialog change the settings for the second beam. This beam
is shorter, so the End Height is adjusted to create the same taper.

Start Height: 1:4 [400 mm]
End Height: 0:10 [250 mm]
11. Place the shorter beam. select top of column.
a. Using the structural snap, select a start point at the top center edge of the column.

b. Rotate compass to side. Type RE to rotate to element and select the angled canopy
from Architectural model.

a. Type enter to lock axis, and input a distance of 7:6 [2250 mm)]. Data point (left-click)
to accept.

12. Use Connect Shapes tool to miter the connection between the column and beam.

ﬁ Connect Forms as L (Bisector) - >

T

Clearance: | :0

You have now modeled the tapered columns and beams, but this is still not
exactly what is designed in the sketch, you need to create a double set of
columns and beams.

You will move the tapered columns and beams to one face of the steel
column, and then copy them to the other face of the steel column.

13. Make a selection set of both columns and beams.

14. Use the Move tool to move everything to the face of the plate created |L
earlier.

i,
)

15. Use the Copy tool to copy everything to the face of the plate on the :
opposite side of the column. L e

To complete the tapered columns and beams you will embed a plate at the :
mitered connection.
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16. Select the Plate tool from the Structural Elements group on the Structural ribbon.

ﬁ a. Set the Catalog Item to 1/4" plate [6mm plate].
A Place by: | Points *| Length: Rotation:
b. On the Placement ribbon set the following: Place from: | Middle | width: X Offeet
Thickness: __O:O 1/4 ¥ Offs
Place By Points Placement Options Size :

Place From: Middle

17. Place a shape at the center of the beam and column connection, using AccuDraw to get all the angles correct.

a. Select the top center of the column for the start point. Type RE to rotate compass to the beam angle and define a distance of 1:4 [400
mm]. Data point (/eft-click) to accept.

b. Move to a Side view. With the compass still rotated to match the beam, type E to rotate the compass 90° from its current plane. Move
the cursor perpendicular to the top of the beam and use Enter to lock this angle. Type N to set the snap to Nearest and move your
cursor over the bottom edge of the beam, this will be the intersection of the projected locked angle. Data point (/eft-click) to accept.

c. Type | to set the snap to /ntersection and snap to the intersection of the column and beam. Data point (/eft-click) to accept.
d. Type RE to rotate compass to the tapered edge of the column and define a distance of 0:4 [700 mm]. Data point (/eft-click) to accept.

e. Type S to rotate the compass back to the Side orientation with the X and Y axis aligned with the view, then use Enter to lock the axis
and define the distance by snapping to the straight edge of the column.

f. Complete the plate by snapping back to the start point.

The plate is embedded in the middle of the column and beam joint.
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18. Create a second plate for the second column and beam.
19. Once both plates are created copy them to the other column and beam.
You have now completed the canopy support assembly for one column.

20. Create a Selection Set of the 4 tapered wood columns and the 4 tapered wood beams
along with the supporting plates. Do not include the steel column.

21. Copy the selection set to the other canopy support columns, snapping to the steel
column for placement.

In this exercise you placed tapered beams and columns precisely where you wanted them in
the model. Once that was finished you grouped the components into a selection set and
copied it to the other columns.

In the next exercise you will finish the structure for the roof canopy by adding purlins to
support the glass panels.
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Exercise 7-4: Framing Purlins °Y0[|T[|he

In this exercise you will add steel purlins spanning between the wood supports. You will want to pay attention the spacing of the purlins as well
as their rotation so that they sit correctly on the wood supports.

You will first create the framing on the first three bays, then you can copy it to the remaining bays since the spacing repeats.

1. Select the Steel Framing tool from the Structural Elements group on the Structural

ribbon. EJ Piace Steel Framing X
a. Set the Catalog Item to P1 | Purlins. This is a tube purlin already created for this [Beam| Steel
project and in the WorkSet library. O
Purlins ]
b. Set the Placement options: -
11 [T  XOffset | 00 Aligned ,il Number Of Members 1 |By|nser‘t Line  ~ | +
1 & e 3 ¥ Offset 0:0 Rotation:  0° || Autematic End Members I =
D O Base Offset: Coping Perpendicular To Support F
Placement Section Orientation Placerment Options Support Options na
Placement: Bottom Center -
Rotation: 0
Aligned: On - This will rotate the purlin to the slope of the wood member. = . o
= 3 - s
Automatic Coping: Off R R =
Section Name HS54X4X3/16 -
Number of Members: 1 Structural Finish .
~ Steel Beam Results
End Members: On - This will create end members at both ends of the support. . Materials
. . . . Part Definition Steel:Beams_Purlir =
Support Options: By Insert Line - The placement line of the supporting member. - Identification
ID | Type ID P1 =

/‘E”r—\_/:/
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C. Select the first support

d. Select the second support..

OO ®

=
==
=
=

=
=

._::._._._._.|_._:|_ _|.:_._|._._._._._._::.

-

—
i a— =

m == = === £
i z 3

L]
|
I — I
|
|
[
|
[

Three framing members are placed between the two supports.

2. Repeat for the first three bays on both sides of the steel beam. After that the spacing
repeats and you will be able to copy the completed framing when finished.

3. Inthe Side view select each set of end members and move away from the end by a
distance of 0:6 [750 mm]. so that the members are not centered on the ends of the wood
beams.

4. Repeat for each bay.

Now you will add additional framing between these purlins, these are the members that will
actually support the glass panels.
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5. Select the Steel Framing tool from the Structural Elements group on the Structural

ribbon. ] Piace steel Framing =
a. Set the Catalog Item to P2 | Purlins. This is a T Shape that will support the glass 2 A==
panels of the roof canopy.
P2 | Purlins

1 @\

b. Set the Placement options:

111 7 | XOffset: 0:0 Aligned '_il Maximum Spacing v | &0 |By Selected Line - | +
1 =] e 3 Y Offset: 0:0 Rotation:  0° - | Automatic End Members I _
D [0 | Base Offset: SEE Perpendicular To Suppoert
d
Placement Section Orientation Placement Options Support Options wa
L)
Placement: Bottom Center -
Rotation: 0
Hide Preview
Maximum Spacing: 6:0 [2000 mm] — e
= = =

+ Structural Parameters
Section Name STEX20.4 - |

Support Options: By Selected Line Structural Finish

+ Steel Beam Results
C. Select the outside edge of the first support member. . Materials

Part Definiticn Steel:Beams_Purlir =

d. Select the outside edge of the second support member. * ldentification

[1D]Type ID P2 |

/‘”’—\—/:/,

End Members: On - This will create end members at both ends of the support.
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Now that the members are placed you will make some modifications to model exactly what you want the design to be.

6. Select the Extend Form tool.
a. Set the Method to Add Distance.
b. Set the Distance to 0:6 [150 mm].

C. Select each end of the square tubes to extend
them over the gap between the wood supports.

For the T purlins, you will change the length of the
member so that it extends beyond the last purlin so that
it supports the glass panels which are longer than the
wood supports.

7. Select all the T shapes on the shorter side of the
canopy.

8. Select the Modify Properties tool.
a. Change the Length property to 9:0 [2700 mm].
b. Data point in the view to accept.

9. Select all the T shapes on the longer side of the
canopy.

10. Select the Modify Properties tool.
a. Change the Length property to 10:6 [3150 mm)].

b. Data point in the view to accept.

ML

Place
Assembly

Assembly Bui

Connect Elements 0% Apply

ﬁ Mowve Member End - 3 Delete

ﬂ Wove Member End Update-Edit
Ider 6’} Meodify Curved Beam
[+ Extend Form |

4']%3 Extend Linear Form -

Method: | Add Distance -

[ Di ] |O:5

E] wodify Instance Data *

s

P2 | Purlins
P=| AzZ|| & jol
+ Structural Parameters -
Section Mame STex204

Structural Finish

dl Length N

%
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Next you will trim the T Supports where they meet at the valley
between the two sides of the canopy. You want the edge of these
members to align with the vertical edge of the wood column.

11. Use the Extend Form tool to extend each member so that it can be

trimmed or cut back. /% Extend Linear Form
Method: Add Distance Method: | Add Distance

Distance: |O:5

Distance: 0:6 [150 mm]

12. In the Side view draw construction lines from the edge of the wood
member vertically upwards.

13. Select the Cut Solids by Curve tool from -
the Modify Forms group on the Formstab. |l @ B@ G@ @ | DY 5D E bt FomBuse - | i Show Oiertation

& Draw On Selid * | [ Modify Orientation

Connect Modify Break  join Extend  Insert Delete

Cut Direction: Both Elernents Wall ~ Form | Vertex Vertex &  Draw On Solid Aatch Properties )
Modify For{ 87 Cut Selids by Curve d@ CutSolids by Curves  — x
Mode: Through 1 _ : | -
[_la Construct Opening _
] Cut Direction: |Both A
. £ . ' .
Keep Profile: Off o Lmdipsnce Cut Mode: |Through -
(3 Fillet Edges Cut Depth: [0:13/16
[ Chamfer Edges [] Split Solid
.{;5 Protrusion DI Keep Profile
& Sweep Edge Feature o )

14. Working in the Side view select all the
purlins on one side of the canopy.

a. Select the trim line.

b. Data point (/eft-click) to preview the
trim, then data point (/eft-click) to
accept. All the members are trimmed.

15. Repeat for the purlins on the other side of
the canopy.

Note: The cut does not have to be a simple
straight line. Any profile or closed shape can
be used to trim a structural member.

N A
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Finally, you will select all the purlins that were placed and copy them to the remaining bays.
plorer -

16. Select the /fems tab on the Explorer dialog. Expand Beam | Steel. b File v
ems <— ~
c. Select all the P1 | Purlins and P2 | Purlins. ‘_ "
(:' g s
17. Tap the Space bar and select the Copy tool. [Search Ple v

4 & Beam|Steel ————
b & Beam | Stesl - Beams (8)
>
|3
> & Beam | Timber loist

/D/J—Pq\—/

a. Copy all the selected members to the remaining bays.

. Beam | Steel - P1 | Purlins (18)
. Beam | Steel - P2 | Purlins (28)

In this exercise you have placed purlins using the framing between tool. You then modified those members to achieve the design intent. In the
next exercise you will re-open the architectural model and add the glass canopy.
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Exercise 7-5: Modeling Glass Panels from a Shape °YouTube

The conceptual roof shapes have been used as a place holder in the model. They represent the glass canopy, but are not an intelligent object
that could be scheduled and quantified. In this exercise you will panelize the roof form into intelligent glass panels using the roof shapes.

1. Open the Architectural model, A_StationModel.dgn, from
the Links tab on the Explorer.

s Links ~
Q%= 5 X |

> B _LeamningOpenBuildingsDesigner NM
4 Tz Project Tree
4 |7 Building Models
4 [ Design Models
B c.)_] Architectural Model, [A_StationModel.dgn]
2 Q_] Structural Model  [5_StationModel.dgn]

& Move/Copy Parallel — X

2. Create a Displayset of the canopy structure, glass shapes
and the curb slab

|.[J*| 0,

You will use the place holder shapes to create intelligent glass
panels. Prior to creating the panels, you will go through several

steps to get the shapes correctly sized and positioned in the [0 Use Active Attributes
model. For the first step you will modify the panels so that there [ Make Copy
is a gap between each panel that aligns with the gap between (1) i (2) (3) O)

the wood supports. You can easily do this by using the Move ! ' ! !
Parallel tool to modify each shape.

3. Tap the Space bar and select the Move Parallel tool.

a. Set the Distance to 0:5 [125 mm]. ks 4 PR — 3 1
b. Select each shape and move inwards the set distance.
Note: You may wish to delete the construction lines drawn | | — N |
earlier so that you can identify the shapes in the Side View. i i i 2
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Next you will move the shapes so that they are the correct distance above the purlins. The shape will represent the centerline of the glass, so
you will move the shape so that it is 0:3/4 [20 mm] above the purlins allowing for a narrow mullion and edge frame around the glass.

4. Create a Selection Set of all the shapes on one side of the —

butterfly canopy. &
Hint: If the shapes and purlins are overlapping, it might be easier Beoo., K
to create a selection set in the Side view that includes both the
shapes and the purlins, then expand the Element Selection dialog, E+-4 = o
select the Level tab and toggle the selection of fthe S-BEAM-PURL ) T @ & \
level. This will remove the purlins from the selection set. = E = = | S
5. Tap the Space bar and select the Move tool. Level 21 /
A-BLDG-MASS ((none))
a. Select a start point at the end of the shape and use RE to rotate S-BEAM-PURL (Beams: Purlns) |\~
A--FM5H ((none))
the AccuDraw compass to the slope of the shape. A-AREA (Arezs) .
A-AREA.LN Square Footage; Volume) |
b. Move the cursor towards the top of the purlin, use Enter to lock A-AREA-IDEN {Area: Room Numbers) '
the axis. Snap to the top of the purlin, and type O to reset the A-..\ occupant or employee names)
. . A-AREA-TEXT (Area: Room Names)
AccuDraw origin. A-CLMG (Ceiling)
c. Use Enter to lock the axis and move a distance of 0:3/4 [20 mm)]. Data point (/eft-click) to accept.

o

. Move the selected shapes again along the slope so that the end of the shapes align with the end of the purlins.

6. Repeat these steps for the other side of the canopy.
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Now that the shapes are correctly positioned relative to the
structural purlins you will adjust the length of the panel shapes.
You will start with the straight side.

7. Select the first shape and use a corner handle to extend
the shape to be 10:0 /3000 mm] along the beam.

Note: Once the first shape is extended the remaining
shapes can just be extended to match the adjacent shape.

Next you will create the sawtooth edge on the front of the
canopy. You will start by creating a construction line indicating
the edge geometry.

8. Setthe Family and Part to General Constructions Dashed.

9. Tap the Space bar and use the Move Parallel tool to copy
the curb edge out by 2:6 [1000 mm].

This will create a closed complex shape.

10. Select the Drop Complex Status tool from the Common
Tools and select the shape to drop the shape to line
segments.

11. Delete the rounded corners so that the only the line
segments are left. Delete all segments that are not at the
front curb edge.

12. Select the Trim to Intersection tool from the Common ===~ s T T T S ST 18)
Tools and connect the remaining line segments. i i i

| | |
| | |
| | |
13. Use the Create Complex Chain tool to chain them back —mm b dmm dmmmm @
together as a single element.

a. Set the Method to Automatic.

b. Select the first line segment and it will automatically chain the adjacent line segments.
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Now you will adjust the shapes to the new construction line.

14. Working in the Top view, select the first shape.

a. Select the handle on the first vertex. Press the Alt key on the

keyboard and move the vertex to the intersection of the construction
line.

Note: The Alt key toggles between moving just the vertex or the entire
edge of the shape.

15. Repeat for each vertex.

Note: In some cases there will not be an intersection to snap to,

because the construction line is beyond the existing shape. In this case,

use the Enter key to lock the Axis, then use a Nearest snap to the
construction line to find the projected intersection. Data point (/eft-click)
to accept.

Once all the shapes are adjusted you will be ready to use the Curtain Wall
tool to create the glass panels.

H:H 16. Select the Curtain Wall tool from the Architectural Elements group on
the Architectural ribbon.

Curtain
Wall =
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a.
b.

Set the Catalog Item to *Proj | Glass Canopy.

The Layout | Horizontal Number should be set to 3. This should
match the purlin spacing.

On the Placement ribbon set the Place By method to From Shape.

Place By: [From Shape _+| ||DeletePath| = Side Offset:  0:0

Height: Direction:  Left -
El |:+ Base Offset: | (:0
Placement Offsets

. Set the Justification to Center, again this means the centerline of the

glass panel.

. Toggle on Delete Path. This will delete the place holder shapes.

Curtain Wall System
*Proj | Glass Canopy v ]
+
o
«
U
=
Hide Preview
S-S )
» Curtain Wall Parameters -
Curtain Wall Type
Sense Distance 0:0
Mullion Continuity Continuous Horizontal... ~
Layout | Horizontal Layout Number of Panels
Layout | Horizontal Justificatio Bottom
|Layout | Horizental Number | 3 v |
ing | ©
187
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17. Select each shape. Data point (left-click) to accept.

18. For the wider shapes change the Layout | Horizontal
Number on the curtain wall dialog to 5.

Note: If the layout of the panels need to be adjusted after
creation there are modification tools on the ribbon move, rotate
and flip the panel arrangement.

© X @i o B

Toggle Delete  Rotate Flip Move
E”t't.‘l" Entity = Axces Base ur\.re Curtain Wall Axes~

Medify Curtain Wall

In this exercise you have created
a glass canopy using shapes and
the curtain wall tool. You carefully
modified the shapes to align with
the structure and the curb edge
of the drop zone.

In the next exercise you will add
one final detail to the roof
canopy, which is the gutter that
runs between the two sides. You
will create a custom profile for
this gutter.
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Exercise 7-6: Create a Profile °Y0“T“he

In this exercise you will create a custom profile for the gutter, link it to a DataGroup catalog Item, then place it in the model using the Profile
tool. The first step will be to draw the 2D shape or profile that will be extruded to create the gutter.

For this you may wish to work in the Side view, or you can open the 2D drawing view and work there.

1. Select the View Group Drawing 2. This will open the model of the CROSS SECT/ON drawing.
2. Setthe Family and Part to General::Default.
3. Tap the Space bar and select the Place SmartLine tool to place a SmartLine.

a. From the top of a purlin, go down 1:0 [300 mm], across to the other wood beam, and back up another 1:0 /300 mm] matching the other
side.

4. Use the Move Parallel tool, to copy the SmartLine by 0:1/4 [6mm)].

5. Draw 2 small lines to connect the ends of the smart lines.

6. Use the Create Complex Shape tool to automatically chain the line segments together into a closed shape.
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https://youtu.be/_BntO5C2eLw

Now that you have a 2D shape you can create the profile cell. This is created the same way you would create any MicroStation or

OpenBuildings cell.

First you will need an origin, this will determine the placement line when placing the profile in the model, so you want to think about the
geometry that you might want to snap to as a guide. For instance, you could use the top corner of the tapered wood members, or find the

center point between them.

7. Select the Define Cell Origin tool from the Cells

Gutter for Platform Canopy

. - o
group on the Drawing tab. s e |‘T’ 1 B FE e Move 5737
e = pimore 24 ~ & o i | Hcoy A
a. Select a point at the midpoint between each wood  keynote @ *  Element o Fl  Active Cell #° | G Rotate §) % -
member, cross hairs will be placed in the model. 5 Dimensioning Cells . TygSelect And Place Cell
2 I Define Cell Origin__ 1|8
8' Select the closed Shape' A Place Active LineTermin?;:or %
9. Open the Cell Manager from the Cells group on the B Place Cell Index
DraWing tab %'g Cell Selector
3 |dentify Cell
/2 - |‘—'| i A i FMoe Fo0-
PI = D'T' 2 - H |:|\ < :
Keynote & | Element o B | Active Cell # ~ ;
T Dimensioning & Cells [F] Manipulate
a. From the Files pull-down select the Profiles-
projectUS.cel [Profiles-projectNM.cel] library.
10. Select the Create tool. 5 ol Ly [ Openue - - B
a. Add a Name and Description for the new profile | File @——
1l r ., N
cell and select Create. %5 X
The profile cell is now part of the WorkSet library. 1
The next step is to create an item in the DataGroup = Name Description Type
system so that this profile can be placed as alinear || = CounterTimEdge  Trim Edge & Create cel
form using the Profile tool and the correct data is || § Dripkdge
. &2 Fascia-2x3
attaChed to It' | = Gutter Gutter ﬂame CanUpYGUtter
| &2 Ticket Counter Ticket Counter ‘Description::
11. Close the Cell Manager and delete the cell e Graphic
geometry. I —
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Next you will link the newly created cell to the Profile tool and the DataGroup System.
12. From the Data Reporting tab open the Catalog Editor.

Architectural Structural Forms Data/Reporting ~ et Drawing Drawing Production View Analysis Collaborate Drawing Aids Hi
H R R e ; B B [ ] = =1 & !
i Move it T omm 7L @% E| References Gé\ = ey @t] @j OE (] . \)é %
o7 Copy ~ @ - [ - [E Models ~ @ ~ == <& + X b \a e
Selection Modify Schedules  Graphical  Refresh Add  Delete Apply Reload Reports Place | Attach ..
v X Delete ~ e b g A~ Properties & Levels * @ u v Schedules Data =
o

Diata art Table lterm %%

Commeon Tools Reports Data Catalogs Table ltern Types

The Catalog Editor is used to manage all the various catalog types and catalog items. New catalog items can be added here in the catalog
editor.

13. Expand the Architectural group and select the

R —-5 [ |
Profile Catalog Type. g New Catalog ftem |
. E b ew l_atalog Item rrom Lomponents Lente 1
a. Right press and select New Catalog Item. o- : E:: J'Tt frem Components CEntel B, ey, Catalog ftem X
ew Catalog Type
B+ .
b. Give it the name *Proj | Canopy Gutter. B *  Properties e
=T I *Proj | Canopy Gutter |
. ] 1 . B¢ Catalog ltem Manager Destination: File Name:
c. Set the Destination to the WorkSet 2 [oreet 7] [reremmem V8
d. Accept the default File Name and select OK. - LR
ft fin

The new catalog Item is created. It includes a number of

properties which can be defined here or on placement. Cancel

But the one property that must be defined now is the

Cell Symbol Name.

14. Double-click in the field to the right of Cell Symbol ProfleCuantities |Side Surface Area (et v -
Name. Select the Profiles-projectUS.cel [Profiles- ;w0 tities Side Surface Area (Gross) v |—
projectNM.cel] cell library from the Cell Library drop  profile common  Cell Symbol Name ——— [ | ]
down_ Profile_Commen  Rotation Angle Cell = % b

Profile_Commeon  Flip State s b
a. Then select the Canopy Gutter from the Cell list. Cell Library
|Proﬁle5jrojecﬁ..l5 v|
b. Select OK. Cel
n::ancu Gutter
Counter TrimEdge
DripEdge
Fascia-2x8
Gutter
Ticket Counter
Copyright © 2022 Bentley Systems, Incorporated DO NOT DISTRIBUTE - Printing for student use is permitted 191



15. Define the Part Definition. Double-click in the field

to the right of Part Definition and select the Family:

Specialty Roof and the Part: Gutter.
c. Select OK.
d. Select Save and close the Catalog Editor.

16. Navigate back to the Building Model.

You will now place the new profile. You may wish to
draw a construction line between the two wood
members to help in the placement of the gutter profile.

17. Select the Profile tool from the Architectural Elements group on the Architectural ribbon.

a. Select the *Proj | Canopy Gutter Catalog ltem.

ObjectManufactu
ObjectMaterial
ProfileCuantities
ProfileCuantities
ProfileCuantities
ProfileCuantities
ProfileCuantities
ProfileCuantities
ProfileCuantities
ProfileQuantities
ProfileCuantities
Profile_Common
Profile_Commoen

Profile_Common

b. On the Placement ribbon set the Place By method to Line.

c. Toggle off the ACS Plane and ACS Plane Snap lock. : ;ﬁ,|ﬂh. % (lg

d. Select a start point, then use AccuDraw to place the gutter down the center between

the two groups of roof panels.

. Place By:

P!

Arc Control:

Tolerance:
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Once placed a profile can be modified using its handles.

18. Select the gutter profile.
a. Select each end handle and extend the gutter by 2:0 /600 mm].

In this exercise you have created a 2D cell to define a profile, then linked it to a new DataGroup Catalog ltem and finally, you placed the new
profile in the model. You may wish to create additional profiles for the edge of the roof and the edge of the entry canopy.

Several camera views are already set up in the file.

19. From the View tab, select the Apply Saved View tool.
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a. Select the View 'View of Platform' then data point in View 1.
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Summary

This course was an introduction to 3D BIM modeling with OpenBuildings Designer. You have created a small transportation station starting
with some 3D conceptual modeling, then setting up your BIM environment with floor planes, a structural grid and a site model. You then
created the structural frame for the building and canopy using intelligent columns, beams and footings. Next, you added the architectural shell,
modeling the walls and roof layers over the structural framing. You completed the architectural shell by adding doors, windows and storefront
to the exterior of the building. You then worked on the interior of the station building, adding spaces, interior walls, doors, casework and finally
furniture and equipment. You also added some mechanical equipment, ductwork and plumbing to the model.

Finally, you tested your new skills with some advanced modeling exercises, modeling the platform canopy with tapered columns and beams,
steel plates, purlins and custom glass shapes.

Throughout this course you have learned techniques to work effectively in the 3D model. When an element was placed in the model it was
immediately visible in the context of the design environment, but also became the source for the extracted 2D information. That information
took the form of plans, elevations, sections, and schedules. The entire design process, from Schematic Design to documentation, evolved and
originated from the geometry and data in the 3D model. All design revisions were made in the model and the 2D data was automatically
updated.

Bentley is a registered trademark of Bentley Systems, Inc., OpenBuildings Designer is a trademark of Bentley Systems, Inc.
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