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Design Integration Using Autodesk Revit 2016

Lesson 7
Law Office: Structural System

This chapter will introduce you to the structural features of Autodesk Revit 2076. You will
develop the structural model for the law office, placing grids, columns, beams joists and
footings. Finally, you will learn how to add annotations and tags that report the size of
individual structural elements.

Introduction to Revit Structure

What is Revit Structure 2016 used for?

Revit Structure 2076 is the companion product to Revit Arbitecture 2016 and Revit MEP
2076. This is a specialized version of Revit for designing the structural aspects of a building,
or bridge. The all-in-one version, just called Revit, does all of the above—this is the version
used in this book.

The image below shows the structural elements you will be adding in this chapter (except the
roof structure). Keeping in line with the overall intent of this textbook, you will really just be
skimming the surface of what Revit S#ucture can do. For example, Revit Structure can model
concrete beams and columns, precast floors and roof planks, cross bracing and rebar.

WARNING: This is strictly a fictitions project. Although some effort has been made to make the
sizes of structural components realistic, this structure has not been designed by a structural engineer.
There are many codes and design considerations that need to be made on a case by case basis.
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FIGURE 7-1.1 The completed structural model for the law office created in this chapter
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Listed below are a few of the highlights of using Revit Structure:

¢ 3D modeling of the entire structure
e Multi-user environment

o Several people can be working on the same model when “worksharing’ has
been enabled (not covered in this book).

e Coordination with Arhitecture and MEP
o Visually via 2D and 3D views
o Using Interference Check feature
e 2D construction drawings generated in real-time from 3D model
o Presentation drawings, including photo-realistic renderings
o Construction Drawings (CD’s phase)
*  Views can show true 3D geometry or single line
o Construction Administration (CA phase)
* Addendum
= Architectural Supplemental Information (ASI)
® Proposal Request (PR)
= Change Order (CO)
e Schedules
o Schedules are live lists of elements in the BIM.
e Design Options

o Used to try different ideas for a structural design in the same area of a project
(e.g., exposed cross-bracing vs. rigid structure)

o Also used to mange bid alternates during CD’s.

* A bid alternate might be an extra 25-0” added to the wing of a

building. The contractor provides a separate price for what it would
cost to do that work.

e Phasing
o Manage existing, new and future construction
e Several options to export to analysis programs

o Export model to external program (e.g., Autodesk Robot Structural Analysis
Professional, Autodesk A360 Structural Analysis, RISA, etc.)

e Exportt to industry standard shop drawing format (CIS/2)

o Shop drawings are created and used by fabricators and contractors, once the
design is done and the project has been bid.
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Many of the highlights listed on the previous page are things that can be done in Revit
Architecture as well. The list was generated with the structural engineer and technician in mind
relative to current software and processes used.

The Revit Platform

All three “flavors” of Revit are built on the same basic Revit platform. Much of the
programming code is common between the three flavors, which is why the design team can
all view each other’s models and even share the same BIM file if desired. This should be
apparent given the fourth option, the all-in-one version Autodesk Revit, which does it all.

Whenever a project involves all three flavors of Revit, the same product version must be
used. Because Revit is not backwards compatible, it is not possible for the structural design
team to use Revit Szructure 2014 and the architects and MEP engineers use Revit Architecture
and Revit MEP 2076. The structural design team would have no way to link or view the
architectural or MEP files; an older version of Revit has no way to read a newer file format.

Furthermore, it is not possible to Save-As to an older version of Revit, as can be done with
other programs such as AutoCAD or Microsoft Word.

It is perfectly possible to have more than one version of Revit installed on your computer.
You just need to make sure you are using the correct version for the project you are working
on. If you accidentally open a project in the wrong version, you will get one of two clues:

o Opening a 2015 file with Revit 2076: You will see an upgrade message while the file is
opened. It will also take longer to open due to the upgrade process. If you see this
and did not intend to upgrade the file, simply close the file without saving. The
upgraded file is only in your computer’s RAM and is not committed to the hard drive
until you Save.

o  Opening a 2016 file with Revit 2075: This is an easy one as it is not possible. Revit will
present you with a message indicating the file was created in a later version of Revit
and cannot be opened.

Many firms will start new projects in the new version of Revit and finish any existing
projects in the version it is currently in; which helps to avoid any potential upgrade issues.
Sometimes, a project that is still in its early phases will be upgraded to a new version of
Revit.

It should be pointed out that Autodesk releases about one Service Pack (SP) per quarter.
This means each version of Revit (i.e., 2015 or 2016) will have approximately 3 SPs. It is best
if everyone on the design team is using the same build (i.e., 2016 + SP3) but is not absolutely
required — but highly recommended.

You will be looking at more specifics about the Revit MEP flavor in Chapters 12 and 13
later in the text.
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One Model or Linked Models

If the structural engineer is not in the same office, the linked scenario must be used as it is
currently not practical to share models live over the internet. Linking does not work over the
internet either; a copy of the model needs to be shared with each company at regular
intervals.

When all disciplines are in one office, on the same network, they could all work in the same
Revit model, where each discipline uses their specific flavor of Revit to manipulate the same
Building Information Model (BIM). However, on large projects, the model is still typically
split by discipline to improve performance due to software and hardware limitations. When a
multi-discipline firm employs links, however, they are live and automatically updated when
any one of the model files is opened.

In this book you will employ the one model approach. The process of linking and
controlling the visibility of those links in the host file is beyond the scope of this text.
Instead, you will focus your energy on the basic Revit tools for each discipline.

Revit Structure 2016 comparison to Revit Architecture 2016:
e Reinforcement
o Rebar and Fabric modeling and symbols
o Beam Annotations feature
o Places multiple beam tags, annotations and spot elevations
e Analyze
o Analytical model tools
o Detine load conditions
o As previously mentioned, Revit Stucture does not do structural analysis, but it
allows you to build a valid model that is ready for use in an external analysis
program.
e Structural Settings dialog (with more options)
0 Detailed settings for symbolic representation and analytical settings which
apply to the entire project

What Revit Structure cannot do that Revit Architecture can:
e Rooms and Room tags

e Color Fill Legends

Some firms are fortunate to have access to all three flavors of Revit, or the all-in-one
version, as do most educational facilities. Students also have free access, for learning
purposes only, to the all-in-one version of Revit via students.autodesk.com.

Based on the list above, it was possible to do everything in this book up to this point using
Revit Structure.
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The Revit Structure User Interface

This section will mainly cover the differences between the stand alone versions of Revit
Structure and Revit Architecture. Y ou should note that about 90 percent of the material covered
in BExercise 2-2, Overview of the Revit User Interface, applies to Revit Structure as well.

Looking at the image below, you see the Revit Stucture user interface (UI) is very similar to
Revit Architecture (Figure 7-1.2). Both have a Ribbon, Project Browser, Quick Access Toolbar, 1 iew
Control Bar and a drawing window; compare to Figure 2-2.1.

XD

EHdG - G- -l=- OA G- E F 0 Project] - Structural Plan: Level 2 » | Type a keyword or phrase S 8 P 0 sem
Structure
S R gty B - =n
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Graphics 2 - -
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Graphic Display Options Edit.
Underlay’ None.
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FIGURE 7-1.2 Revit Structure User Interface

Many of the tabs on the Ribbon are identical to the same named tabs in Revit Arbitecture. The
following are identical to Revit Architecture:

e Insert
e (Collaborate

e View
e Manage exception: Added Structural Settings button
e Modify
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Ribbon — Structure tab:
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As can be seen from the image above, the Hoze tab is laid out with the structural engineer or
technician in mind. The very first tool is Beam, whereas Wall is the first tool for Revit
Architecture. Also notice the panel names, Structure, Foundation and Reinforcement, are all
discipline oriented.

Many tools are duplicates from those found in Revit Architecture; they even have the same
icon. Duplicate tools, such as S7airs, have the exact same programming code and create the
same element which can then be edited by either flavor of Revit.

Notice the Reinforcement panel is the only one with a [57 Rebar Cover Settings
fly-out section. This fly-out contains Rebar Cover

. . . . Reinf t Setti
Settings, Reznforcement Settings and Reinforcement ¢ Reinforcement Settings

Numbers (see image to the right). /7 Reirforcernent Murnbers
- Reinforcement
Ribbon — Analyze tab:
Anzlyze
" i B
I ol I &2 [ENEL I W
Maodify Loads Load Load Boundany Analytical Analytical Check Consistency | Space
Cases Combinations Conditions Adjust Reset Suppors  Checks
Select - ‘ Loads ‘ Boundary Conditions Analytical Model Tooks u Sps

The Analyze tab reveals several tools which allow the structural designer to specify various
loads on the structure, once it has been modeled.

When structural elements are being drawn,
Revit Structure is creating the analytical
model automatically. An example of this is
shown to the right by single lines for each
element that connect to each other, even
though the 3D elements do not because a
plate usually connects the beam to the
column, so there is a gap in between.

Revit provides tools to check the validity of
the analytical model; e.g., Check Supports will
notify you if a column does not have a
footing under it!

FIGURE 7-1.3 Analytical model lines



The lines shown in Figure 7-1.3 can be hidden via
the toggle on the 17ew Control Bar (image to right)
or by typing VV and clicking on the Analytical
Model Categories tab (see image below).

Law Office: Structural System

e =10 P 0 GmRE 2 6 kg ¢

-

~
Visibility/Graphic Overrides for Structural Plan: Level 2 g
| Model Categories | Annotation Categories | Analytical Mode! Categories | imported Categories | Filters |
Show analytical model categories in this view If a category is unchecked, it will not be visible.
Filter list: = <show all> -
Projection/Surface
Visibility Halftone Detail Level
Patterns Transparency

- Analytical Beams ] By View

- ¥ Analytical Braces | By View

-] Analytical Columns | By View

- ¥ Analytical Floors | By View

[¥] Analytical Foundation Slabs | By View

[V Analytical Isolated Foundations ] By View

[¥] Analytical Links | By View

[] Analytical Nodes ] By View
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[¥] Boundary Conditions | By View

-] Structural Internal Loads | By View

- ¥ Structural Load Cases | By View

(- M Structural Loads O By View

. » TEARE o NI ™ i
o .
Structural Settings Dialog Box:

From the Manage tab, select Structural Settings. Structural
Settings

Revit Structure provides
a Structural Settings
dialog box that allows
changes to be made in
how the program
works and displays
structural elements.
These settings only
apply to the current
project, but apply to all
views and schedules for
that project.

Do not make any
changes in this dialog
unless instructed to do
so. This will help to
ensure your drawings
match those presented
in the book.

-
Structural Settings

)

Symbolic Representation Settings | Load Cases | Load Combinations | Analytical Model Settings | Boundary Conitions Settings |

Symbolic Cutback Distance

B3z Column:

Brace:

Beam/Truss: 332"

Brace Symbols Connection Symbols

Plan representation: Display Symbols for:

116"

[Parallel Line - [Beams and Braces

Parallel line offset: Connection Type:

Annotation Symbol:

332" Moment Frame

Connection-Moment-

Cantilever Moment

Connection-Moment-

Show brace above
Symbol:
[Comecﬁonﬂrace?aralei v]

Show brace below
Symbol:
[Comecbon-ﬂrace-Pa’aIel v]

Kicker brace symbol:

) Bnwmom R

| connection-frace acker
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Structural Content:

A vast array of industry standard beams,
columns, joists, stiffeners, joists and, more are
provided! Even some obsolete shapes are
provided to aid in modeling existing
structures. What is not provided can typically
be modeled in Revit or the Family Editor as
needed.

Structural Templates:

Revit Structure provides only one template
from which a new structural project can be
started from; compared to the four that Revit
Abrchitecture provides. This one template has all
the basic views and components needed to
start modeling a building’s structure.

In an office environment multiple templates
may be needed if drastically different types of

Properties

& Precast-Single Tee
8 x 18"

New Structural Framing (<Automatic>)

Constraints
Reference Lewvel

~
-

v] Edit Type

-

|

Georetric Fosition

2

m

Start Extension I
End Extension oo
Start Join Cutback o2
End Join Cuthack oL
vz Justification Unifarm
y Justification Origin
y Offset Value oo

z Justification Top

z Offset Walue o

haterials and Finishes
Structural baterial

*»

iConcrete, Precast

Structural 2
Cut Length 1 a"

Structural Usage <Automatic »

Enable &nalytical Model

Rebar Cowver - Top Face Rebar Cover1 <0'- 1"

Properties help

Apply

projects are worked on. For example, housing which often is often wood framed and
government which has specific annotation and dimensioning requirements.

Because you will be starting the structural model within the architectural model, you will not
automatically have several important components ready to go. Not to worry, however, as the
first thing you will do in the next exercise will be to import several elements from another
project file, which will be based on the structural template.

Autodesk Revit Resources:

Autodesk’s Revit Structure Resource Center:

http:/ /help.autodesk.com/view/RVT/2016/ENU/

Autodesk’s Revit Structure Blog:
bimandbeam.typepad.com

Autodesk’s Revit Structure Discussion Group:
discussion.autodesk.com/forums
(Click the link to Autodesk Revit Szructure.)

Autodesk’s Subscription Website (for members only):
accounts.autodesk.com

7-8

saves none)y.

FYI: The subscription website, now called
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design software expenses, a yearly payment
with access to all new software the moment is
becomes available. The subscription ronte also
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Creating Views and Loading Content

In this lesson you will begin to prepare your BIM file for the structural modeling tasks. One
of the challenges with modeling everything in one model, versus separate models linked
together, is that Autodesk does not provide a template specifically for this. A good starting
template is provided for each discipline (or flavor of Revit), but not for a multi-discipline
project.

The first steps in this lesson, therefore, will walk the reader through the process of importing
Project Standards from another file into your law office project. Once that has been done, you
can then set up views in which to model and annotate the structural aspects of the building.
These views will be similar to the floor plan views that currently exist for the architectural
plans; they are defined by a horizontal slice or section through the building. The main
difference is that various Cazegories will be turned off, such as casework, plumbing fixtures,
etc., that are not directly relevant to the structure of the building.

Transfer Project Standards:

Revit provides a tool which allows various settings to be copied from one project to another;
it is called Transfer Project Standards. In order to use this feature, two Revit project files need to
be open. One is your law office project file and the other is a file that contains the settings
you wish to import. You will start a new Revit structural project from a template file and use
this file as the “standards” file; this file will not be used after this step is complete.

1. Open Revit Structure 2016 (or Revit, the all-in-one version).

a. If you do not have this flavor of Revit, you may download it from
Autodesk.com and use it in 30-day trial mode for this chapter, which should be
plenty of time to complete the tutorials. The free trial version is a fully
functional version of the software. Also, students with a valid “.edu’ email
address may download the free 3-year version from students.autodesk.com.

FYI: All three “flavors” of Revit, plus the all-in-one version, can be installed on the same computer
and even be running at the same time. However, you cannot have the same file open unless
Worksharing has been enabled. Y onr law office project does not have this feature enabled; it is
covered in a separate tutorial at the end of this book.

2. Create a new file from the structural template; select
Application Menu = New = Project.

Revit Structure only comes with one template, unlike Revit .Arbitecture and Revit MEP which
have multiple templates to cater to the broader potential uses of these applications. Thus, the

default template listed is the one you will use; you will not have to click Browse.

3. Click Browse, select Structural Analysis-default.rte, click Open and then OK.
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a. 'The file should be C:\ProgramData\ Autodesk\RVT 2016\ Templates\
US Imperial\Structural Analysis-default.rte. (or folder RST 2010)

You now have a new Revit project with is temporarily named Project 1.rvt. This will be the
project from which you import various Structural Settings and Families into your law office
project. Take a moment to notice the template is rather lean; it has no sheets and only a
handful of views set up. A structural engineering department would take the time to set up
an office standard template with sheets, families and views all ready to go for their most
typical project to save time in the initial setup process.

4. Open your law office Revit project file.
You may wish to start this lesson from the data file provided on the disc that accompanies this book.
Make sure you select the file from the correct folder.

Now that you have both files open, you will use the Transfer Project Standards tool to import
several important things into the law office project file.

5. With the law office project file current (i.e., visible in the E‘%
maximized drawing window), select Manage => Settings > 2
Transfer Project Standards. Transfer

Project Standards
6. Make sure Copy from is set to Project 1, the file you just created.

7. Click the Check None button to clear all the checked boxes.

8. Check only the boxes for the items listed (Figure 7-2.1):

a. Analytical Link Types
b. Annotation Family Label Types . iy
} yp Select Items To Copy u
c. Fabric (select all three) :
Copy from:
d. Fouﬂdation Slab TypeS [C]Roof Soffit Settings - Check Al
[FRoof Types
e. Halftone and Underlay Settings e e
. [¥]slab Ed
f. Line Patterns e
O
[F]Space Type Settings
1 o Spot Dimension Settings
g. Line Styles ESP‘; rrvon St
[F]5tair Types
h. Load Types Strucmyr:Setungs
[F]5un Settings E|
i.  Materials E::tr; ol
[TVimw Refarans Tunes 52
- Multi-Rebar Annotation Types g d
k. Pad Types Lo JL oo |
L. Rebar Cover Settings FIGURE 7-2.1 Transfer project settings
m. Rebar Types
n. Reinforcement Settings
o. Slab Edge Settings
p. Structural Settings
q. View Templates
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9. Click OK to import the selected items.

Because some items overlap, Revit prompts you about Duplicated Types; you can Overwrite or
select New Only. Selecting “New Only” is safer if you are not sure what will be brought in by
the template (or project file in this case). For the law office, you will use Overwrite to make
sure you get all the structural settings and parameters needed.

10. Scroll down to see all the “duplicate types” so you have an idea what overlap there is;
click Overwrite (see Figure 7-2.2).

r Y
Duplicate Types g

The following Types already exist in the destination project but are different:

<Hidden = -
Arrowhead : Arrow 30 Degree |:|
Center

Dash dot dot

Dot

Double dash

Fill Patterns : Diagonal crosshatch
Flat - Gray 1

Cverwrite ] [ Mew Cnly ] [ Cancel

L A

FIGURE 7-2.2 Transfer project settings; duplicate types warning

In the lower right corner of the screen, you may see a Warning prompt which can be ignored
and will go away on its own. It is letting you know that some types have been renamed
rather than overwritten to avoid conflicts (Figure 7-2.3).

Warning: 1 out of 2

Family “Slab Edge-Thickened™ has been renamed to Slab Edge-Thickened 1™ to
avoid conflicts with the existing Element.

2|@[v] + |

FIGURE 7-2.3 Warning message after transfer of standards

At this point you have many of the key settings loaded into your BIM file, such as I7ew
Templates and Structural Settings. A few items do not come across (e.g., boundary conditions
and bracing symbols). However, that will not be a problem for this tutorial. At this time
you may close the temporary Projectl file without saving.
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Creating Structural Plan Views: @
Next you will create three structural floor plan views: Pian |
e J.evel 1 — Structural Slab and Foundation Plan Views

e Level 2 — Structural Framing Plan
e Roof — Structural Framing Plan

H
After creating each of these views you will apply a View Repected Celing Plar
Template, which is a way to quickly adjust all the view-related
parameters to a saved standard (i.e., a 7ew Template). structurz! Plan
11. While in the law office project, select @ Plan Region
View > Create = Plan Views > Structural Plan. e
:'_': i Area Plan
12. In the New Plan dialog box (Figure 7-2.4), select: -

Floor Plan

a. Uncheck the Do not duplicate existing views option.

b. Select: Level 1

r ™y
Mew Structural Plan u

Type

Structural Plan v][ EditType... |

Select one or more levels for which you want to
aeate new views.

B.O. Footini

Level 2
Roof
T.0. Footing

Do not duplicate existing views

| ok || cancel

L

FIGURE 7-2.4 Creating a new plan view

13. Click OK.

At this point you have a new [zew created in the
Project Browser. This view is in a new section, under
Views (all), called Structural Plans (Figure 7-2.5).
Each view has separate notes and dimensions
which is beneficial, because the structural drawings
do not need to show a dimension from a wall to
the edge of a countertop or sink.

Law Office.nvt - Project browser E
-0, Views (all) it
EI Structural Plans

o Level 1
=~ Floor Plans “

- B.Q. Footing

.. Foundation
e Lewel 1
.. Roof
- Site Plan
- 1.0, Footing

_&---Ceilin Pla er

FIGURE 7-2.5 New structural plan created

Next, you will rename the [7Zew and apply a View Template.
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14. In the Project Browser, right-click on Level 1 Structural Plans.
15. Select Rename from the pop-up menu.
16. Enter: Level 1 — Structural Slab and Foundation Plan.
FYT: This is the name that will appear below the drawing when it is placed on a sheet
17. Click OK.
18. Click No to the “Rename

corresponding level and views” Revit [
prompt.

Would you like to rename corresponding level
and views?

It is best to rename views and levels
manually; you do not typically want
levels renamed to match the view
name. All other disciplines see the
same name; it should remain Level 1.

FIGURE 7-2.6 Rename level and views prompt; click No

Properties =
View Templates:
. . Structural Plan -
Next, you will apply a I7ew Template to your
1 know h f iew if i :
VIEW SO you know how to reset a view 1t 1t get§ Structural Plan: Level 1 — Structural Slab and e~ | g Edit Type
messed up at some point. You can also use this  |graphic . .
to update several views at once. First, you will ‘S"ie‘l"f fﬁle : g’;’ﬁ" N B
. cale walue '
change the current settings and then see how Display Model Mormal
: : : ; Detail Lewvel Coarse
the view will be updated by applying a 17ew et i o i
Template. Wisibilingaraphics Ove rrides | Edit
Graphic Display Optians [ Edit
. . Underlay Mone
19. Ensure nothing is selected and no Underlay Orfentation Plan |
. . Crientation Praject Marth =
commands are active so thC PVOPW’Z‘Z@J‘ WWiall Jain Display Clean all wall joins
Palette is displaying the current view’s Discipline Architectural
. Show Hidden Lines Ey Driscipline
prOPCfUCS- Calar Scheme Location Eackground
Calar Scheme [ <NQfEs
a. Set thC Discipline to System Color Schemes [ Edit.
. . . Default Analysis Display StyleiMNone
Architectural as shown in Figure [ sunpath
_ Identity Data 2l
7-2.7. . wiewr Template [ = hones
b. Set the VView Scale to 1/4” =1-0” Wiews Mame Level 1 — Structural Slab and..
Cependency Independent
Title an Sheet
The VView Template (you are about to apply to Referencing Sheet
h‘ . H . kl h d . l Referencing Detail
this view) will quickly correct the discipline Eiars =
setting. Crop Wiew il i
Properties help | Apply |

FIGURE 7-2.7 View properties — Structural Level 1
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Next, you will look at the zew Range settings. These control the location of the horizontal
slice through the building.

20. With the Level 1 — Structural Slab and Foundation Plan view active; scroll down
and click Edit next to I7ew Range in the Properties Palette.

The View Range dialog has a significant role in what shows up in a plan view and what
does not. In Revit Stucture, things typically show up only when they fall at or below the Cut
plane, and are above the VView Depth Level/ Offset. Search Revit’s Help System for “view range”
for a good description and graphics on these settings (Figure 7-2.8).

[ View Range =)
Primary Range
Top: (AssociatedLevel (Level 1) ~v|  Offset: 2 0"
Cut plane: |Associated Level (level 1) ~|  Offset: 1 0
Bottom: [Associated Level (Level 1)) v|  Offset: -4 07
View Depth
Level: (AssociatedLevel (level 1) ~|  Offset: - 0"
[ oK ][ cancel || apply || hHep

FIGURE 7-2.8 View Range — Structural Level 1

21. Click Cancel to close the [7ew Range dialog without

- Model Categories | Annotation Categori
saving.

Show model categories in this view

Filter list: | <show all=

22. Type VV to open the V7sibility/ Graphics Overrides for Frechiiecire

the current view. [¥]Structure
[#]Mechanical

. L. R I Fil[]Electrical
23. On the Model Categories tab, check all the disciplines in B-M AVEr T

the Filter list drop-down (Figure 7-2.9). .

The Visibility/Graphics Ovetrrides dialog (Figure 7-2.9) also has a significant role in what
shows up and what does not in a view. The main thing to understand here is that the
visibility of the items in these various categories can be controlled here for the current view,
and only the current view. Unchecking Casework hides all the items that exist within that
category, such as base and wall cabinets and custom casework such as reception desks,
assuming they have been created with the correct Category setting. The 1 Gew Template you are
about to apply to this view will uncheck many of these Categories.
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-
Visibility/Graphic Overrides for Structural Plan: Level 1 - Structural Slab and Foundation Plan

[S)

Model Categories | Annotation Categories | Analytical Model Categories | imported Categories | Filters |

Show model categories in this view

Filter list:  |EE eI -

If a category is unchedked, it will not be visible,

m

TR | = == | ==r

Owerride Host Layers

Cut Line Styles

Categories that are not overridden are drawn

according to Object Style settings. Object Styles...

o Projection/Surface Cut Detail
Visibility - - Halftone Level

Lines Patterns Transparency Lines Patterns
| o [] Air Teminals O By View
[ Areas By View
| - Cable Tray Fittings By View
[ Cable Trays By View
| - Casework By View
[ Ceilings By View
| - Columns By View
Communication Devices By View
| - Conduit Fittings By View
[ Conduits By View
| - Curtain Panels By View
[ Curtain Systems By View
Curtain Wall Mullions By View
Data Devices By View
| - Detail tems By View
[ Doors By View
| [ Duct Accessories By View

Edit...

[ox J[ concdl J[ ooy |[ reb |
FIGURE 7-2.9 Visibility and Graphic Overrides — Structural Level 1
. T, Ot 5 i oot e -
24. Click Cancel to close the isibility/ ViewFange S— )
Graphic Overrides dialog without broperics hely Apely

saving.

Now you will apply the Izew Template and
then review what it changes.

25. Right-click on Level 1— Structural
Siab and Foundation Plan in the
Project Browser (see image to right).

26. Click Apply Template Properties
from the pop-up menu.

27. On the left, select Structural
Foundation Plan.

B.0. Footing
Foundation
Level 1
Level 2
Roof
Site Plan
T.0. Fosting
Ceiling Plans
Level 1
Roof
3D Views
£ Elevations (Building Elevation)

Window Schedule

A T

Apply Template Properties

Close

Find Referring Views..
Make Workset Editable

Apply Template Properties...

Create View Template From View
Duplicate View

Convert to independent view
Apply Dependent Views...

Save to Project as Image...

Delete

Copy to Clipboard

Rename...

Select All Instances
Properties
Save to New File...

Search...

i el il .

You are now in the Apply 1View Template dialog (Figure 7-2.10). Take a moment to observe all
the settings it has stored and are about to be applied to the selected view, the one you right-

clicked on.
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- '
B Apply View Template u
View Templates View Properties
Disdpline filter: Number of views with this template assigned: 0
[<al|> '] Parameter Value Include |
View Scale 1/8" =1'-0"
ol ol Scale Value 1: 96
[Floor, Structural, Area Plans VI Display Model Mormal
Names: Detail Level Coarse
Architectural Plan Parts Visibility Show Original
Architectural Roof Plan V/G Overrides Model | Edit... =
Area Plan : : ; = I
Flactrical Plan V/G Overrfdes Annot_ah [ Ed.lt...
Site Plani V/G Overrides Analytic | Edit...
Structural Foundation Plan V/G Overrides Import | Edit...
Structural Framing Plan V/G Overrides Filters | Edit...
Model Display [ Edit...
Shadows [ Edit... L4
Lighting [ Edit...
Photographic Exposure | Edit...
Underlay Orientation | Plan
View Range i F
S — g [ Edit...
D Ij Show Views Mrientatinn Prairrt Marth 7] Sl
[ 0K ] [ Cancel ] [ Apply Properties ] [ Help
i 2 y

FIGURE 7-2.10 Apply View Template dialog — Structural Level 1
Notice the ew Scale is set to '/s"-1"-0." You know the scale needs to be /4" = 1'-0" and you
have already set that, so you will uncheck the [7Zew Scale so it is not included when the
template is applied.

28. Uncheck VView Scale (Figure 7-2.10) and then click OK to apply the [zew Template..

29. Type VV and turn off the Doors category.

The model visibility has now changed
to mainly show the floor slab and stairs.
All the walls, doors, etc., have been
hidden in this view; they still exist, but
are just not visible in this view.

Go back and review Steps 19-24 to
compare the changes made to the [7ew
Properties, 1View Range and the 1sibility
settings; but don’t change settings again

FIGURE 7-2.11 Result of applying view template
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Next you will set up the two remaining views. It is expected that you will refer back to the
previous steps if you need a review on the process.

30. Create the following Structural Plans:

a. Level 2
1. Name: Level 2 — Structural Framing Plan
. Scale: va' =1"-0"
i, View Template to apply: Structural Framing Plan
b. Roof
1. Name: Roof - Structural Framing Plan
. Scale: v =1'-0"

i, View Template to apply: Structural Framing Plan

Loading Content:

Now that the structural views are set up and ready to go, you will look at how structural
content is loaded into the project. The process is identical to how content is loaded using
Revit, Revit Architecture and Revit MEP.

This section will just show you how to load a few elements. As you work through the rest of
this chapter, you will have to load additional content; reference this information if needed.

31. Click Insert = Load Family from the Ribbon (Figure 7-2.12).

2HE-Q-@- 22 @A & Q[ BB 5 Lawoffice - Stuctural Plan: Level 1 Structural Siab and Faundation Plan  » [Type a keyword or phrase

Ee.0 v @ty s [3 & [%ﬁ e

Link  Link Link Dy Decal  Paint Manage Import Import  Insert Image Manage 0ad |Load a5 |Find and download building product madels, drawings, and specs
Revit IFC  CAD  Markup - Cloud  Links

Link

CAD gbXML  from File Images | |Family| Group

Select Import ad from Library Autodesk Seek

Properties x

Structural Plan hd

Structural Plan: Level 1 — Structural Slab and -] Edit Type

Graphics & -
Wiew Scale 14" =1-0"
Scale Value 1 4

T R i s i .y Py e -k P P —

FIGURE 7-2.12 Loading content
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Revit Structure brings you to the US Imperial library content location on your computer’s hard
drive. This content should have been installed with the Revit S#ucture application. If not, it
can be downloaded from Autodesk.com.

FYI: Revit provides two major sets of content: Imperial (feet and inches) and Metric.

' ™y
B os Famiy L2 [
Lok in: I | US Imperial vl & q b 4 q Views -
- Preview
ﬁ < [ Name Date modified Type it
1. Railings 3/18/2013 1257 PM  File folder
Documents 1 site 3A8/20131256PM  Filefolder | £ Y2 If @y _ff”{d” /
B | Specialty Equipment 3/18/20131256 PM  Filefolder | COMIeN? 15 miissing, your
A ). Specialty Equip
= )\ Structural Columns 3/18/20131258 PM  Filefolder | soffware may have been
My Computer JJ Structural Connections 3/18/201312:58 PM  File folder nstalled wbi/eyo%r
s 1. Structural Foundations 3/18/2013 1258 PM  File folder mmpﬂier was not
! 1 Structural Framing 3/18/201312:58 PM  File folder
: connected to the
My Network... 1. Structural Rebar Shapes 3/18/2013 12:58 PM  File folder R T /y
=[| 1 Structural Retaining Walls 3/18/201312:58PM  Filefolder | Z77erniel. Lype the
" )\ Structural Stiffeners 3/18/20131258 PM  Filefolder || Family name into the
— 1. Structural Trusses 3/18/2013 12:56 PM  File folder Seek search box on
avorites
- 1 Sustainable Design 3/18/201312:57 PM  File folder the Insert zab.
1. Titleblocks 3/18/2013 12:57 PM  File folder
1 Windows 3/18/2013 12:58 PM  File folder
w
< | I | »
File name: -
= | Files of type: [AH Supported Files (*.rfa, *.adsk) V]
i )

FIGURE 7-2.13 Loading content

Most everything needed by the structural engineer or technician is in the S#uctural folders.

32. Double-click on the Structural folders to explore them and then go back to the US
Imperial folder.

Notice the subfolders listed in the S#wuctural folder are named to describe each one’s
contents; see list to right.

First, you will load a steel column.

33. Double-click the Structural Columns folder to open it. || Concrete

. Light Gauge Steel
1. Precast Concrete
1. Steel

J Wood

Notice the Structural Columns folder is also broken down further into
types of material; see list to right.

34. Double-click the Steel folder to open it.

Columns folder

7-18



Law Office: Structural System

You now have the choice of several types of steel column Families (Figure 7-2.14). Even
though there are only eleven Families listed here, they represent hundreds of column sizes.
Each column has several Types defined for the various standard sizes available in the USA.

Fy1: A'Type is a group of parameters with specific values entered for a parametric family. See
Chapter 16 for more on Families and Types.

Most Families 1oad all the Types associated with them. For example, a table might have three
sizes, each defined as a type. When the table is loaded into a project, all three types are
loaded and are available for use by the designer.

With steel shapes, however, there are way too many T)pes to have them all loaded into the
project. If they were, the file would be bogged down with excess data and it would make
finding the sizes you need more difficult.

Revit uses Type Catalogs to deal with Families that have a large set of Types. A Type Catalog is
simply a list that is provided just below loading the family, from which you can choose one
or more Types to be loaded from the family. Other Types can be added later at any time.

Look in: [ k Steel '] * E X q Wiews -
- Previgw
Marne Date rodified Typ
L AISC 141 3/5/2015 1:53 PM File
QC—Channel—Column 172272015 400 PM - Rev
EDouble C-Channel-Column 1/22/2015 400 PM Rew
EHP-Bearing Pile-Calumn 1/22/2015 400 PhA Rew
E@HSS-HDIIDW Structural Section-Column 172472015 01 PR Rew
EHSS—RDund Hollow Structural Section-Colurmn 172272015 401 P Few
EL-Angle-Column 1/22,/2015 4:00 P Few
EM-Miscellaneous Wide Flange-Colurnn 172272015 4:00 PhA Rew
QPipe—Column 1/22/2015 4:00 P Few
QWRF-WeIded Reduced Flange-Column 172272015 400 P Few
E\“NUF-WeIded Wide Flange-Column 1/24,/2015 400 PM Few
EW-Wide Flange-Column 172272015 4:01 P Rew
< | T 3
File nare:  H33-Hollow Struckural Section-Column -
Files of type: | All Supported Files (%, Fa, * adsk) ']
[ Open ] [ Cancel

FIGURE 7-2.14 Loading content

35. Double-click the HSS-Hollow Structural Section-Column.rfa file.

7-19



Design Integration Using Autodesk Revit 2016

You should now see the Type Catalog.

-
Specify Types
Family: Types:
HS5-Hollow Structural Sectio .« Type Shape | w | A | -
@ = @ = @ = 6
HSSTX2X3/16 Rect. 10.700 0.02 SF oI
HSSTX2X1/4 Rect. 7.300 0.01 SF oI
HSS6X6X5/8 Square 42100 0.08 SF 06" o
HSS6X6X1/2 Square 35.100 0.07 SF 06"
Square 27.400 055 0 g"
- | | HS56X6X5/16 ; ; 06" -
1 m 3 < | ] | ' ' o
Select one or more types on the right for each family listed on the left [ ok J [ Cancel ] [ Help

36. Scroll down and select the type name: HSS6x6x3/8.
37. Click OK to load it.
T1P: Holding the Cttl key allows you to select multiple Type names from the Type Catalog.
You now have the Hollow Structural Shape (HSS) column loaded into your project and
ready to be used as needed. You will use the same technique to load two beams and two bar

joists.

38. Use the techniques just described load the following content:

a. Structural Framing = Steel =

K-Series Bar Joist-Rod Web.rfa [ Famity Aveacy Exists ')
1. TYPCS: You are trying to load the family W-Wide Flange, which
° 16k5 already exists in this project. What do you want to do?
[ J
20k9 <+ Overwrite the existing version i%
b. Structural Frammg —> Steel 2> < Overwrite the existing version and its parameter
W-Wide Flange.rfa e
1. Types:
o  W24x55
Click here ta learn more
e W30x90

Any time a family already exists in a project, Revit gives you a prompt asking if you want to
overwrite the version in the project, which may have been changed.

39. Click Overwrite the existing version.

40. Save your law office project.
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Grids, Columns and Beams

In this exercise you will finally start placing some structural elements within the law office
model. First, you will start with the grid layout; structural engineers do this with several
rules-of-thumb in mind and experience. Once the grid is laid out with total spans and
maximum depths of structural elements in mind, the columns can be placed. Finally, in this
exercise, you will place the beams which span between the columns.

You will wrap this exercise up by creating a 3D view that only shows the building’s structural
elements. This is handy when the structural designer or technician wants to visualize and
validate the structural model without the other building elements obscuring the view.

Location of Grids, Columns and Beams in Exterior Walls:

Placing a grid is simple and has been covered in one of the introductory chapters (see
Exercise 2, Lesson 2-1). You will not align and lock these grids to the exterior wall as was
done in that chapter because the grid line does not fall directly on any of the lines within the
wall. The image below shows the typical location of the grid line relative to the exterior wall.
See the next page for a few conments regarding the image below.

Face of 4 Pre-cast sill below that
exterior wall , extends out from wall

1!_0”

: :

FIGURE 7-3.1 Typical location of column in exterior wall
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DESIGN INTEGRATION T1IP: The location of the columns in the exterior walls must take
several things into consideration: 1) What is the column resting on? You have not drawn this yet;
however the column will be bearing on the foundation wall or a concrete pier, not the concrete slab
on grade. 2) Room for the insulation to pass by the column. This provides a thermal break which
keeps the steel column _from getting cold, or warm, depending on the climate, and causing
condensation to occur. 3) When the column pokes out into the room, as in onr example, several
things must be considered: 3a) Wil this interrupt any heating system that may run along the base
of the excterior wall? 3b) Will this interrupt any furniture system that needs to be placed up against
these walls? 3c) Is this worth the extra labor involved? Adding gypsum board and metal furring
costs more, as well as the floor and ceiling needing to be notched around these bumps in the walls.
4) Does this design allow room for the electrical (power, data, or security) wires to pass by the
column, say from one power outlet to the next?

Notice in Figure 7-3.1 that the wall has an
outermost line which represents a precast concrete ®
sill; this can also be seen in Figure 7-3.2. Use
caution when dimensioning to this wall, ensuring
you do not pick this line rather than the main
exterior face. This element within the wall is called
a Sweep. Unfortunately they cannot be hidden from
the floor plan view, so you have to work around
them.

Qleez
13-4

Looking at Figure 7-3.2 one more time, notice the
beams line up on the grids in addition to the
columns. Therefore the columns are also
positioned to maintain the sheathing as it passes by
the studs on the exterior side of the studs. As you
can see, the beam just fits behind the sheathing. If
the column were any closer to the exterior, the
beams would poke out into the cold, or warm, air
space.

Pre-cast sill
identified in
Figure 7-3.1
(aka, Sweep)

FYI: In this tutorial you are using a prebuilt wall (i.e.
a wall from the template) with several features in order
to move things along and mafke for a nice looking
building. However, it wonld be a good idea to provide
rigid insulation on the exterior side of the studs for a
more uniform insulation barrier at the floor edges and
structural locations.

FIGURE 7-3.2
Typical exterior wall — notice profile
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Laying Out the Grids:

You are now ready to start laying out the grids.
1. Open your law office using Revit Szucture.

Next, you will temporarily switch to the architectural floor plan view so you can see the
architect’s exterior walls, which are needed in order to properly place the grids.

2. Switch to the Architectural Level 1 floor plan view.

3. Use the Grid tool. See page 2-3, if needed, for more information.

a. The Grid tool is identical in functionality across the Revit platform.
4. Layout the grid as shown in Figure 7-3.3.

T1P: Draw a grid using the Align tool to position it along the exterior face of the exterior wall. Do

not lock the alignment. Then Move the grid 10" towards the interior to properly position the grid.
Do not add the dimensions at this time.

a. Make sure the grid’s start and end points align as you sketch them so they lock.
When locked, they will all move together when just one grid bubble or end
point is moved.

b. Use this as an opportunity to double-check the overall dimensions of your

building. Many of the grids can be laid out based on the 1'-0" distance from
the exterior face of the exterior wall rule we have established. Additionally,
Figure 7-3.3 shows dimensions between each grid; this can be used to locate
the remaining grids and verify dimensions.

Grids are usually laid out with numbers across the top and letters along one side. A few goals
a structural engineer strives for is simplicity, repetition and consistency. If the spans are the
same and the loads are the same, the structural members can usually be the same, thus
making it more straight-forward to design and build. However, these ideals are not always
attainable for various reasons: code issues, dead load and live load variations and the
architect’s design.

In our project we have a design that does not afford a perfectly consistent and symmetrical
grid layout due to the architect’s design. This is not necessarily a bad thing, as steel can come
in pretty much any length one needs. Also, on the second floor there is a law library which
significantly increases the loads in that area, thus requiring deeper beams and joists.
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Having various sizes on a project is still preferred over making everything the same, using
more materials when not necessary and increasing the cost.

FYI: In the image below (Fignre 7-3.3), you can see two dimensions with the word “TYP.” below

them. First off, this is an abbreviation which should only be used if it has been defined in an

abbreviation list somewhere in the set of documents. This abbreviation means “TYPICAL”, and
when used like this, lets the contractor know that any grid line near an exterior wall shonld be this

same dimension (1-0" in this case).

CC)"}-ILF/ W8- .8l W0 -.02 w0 - .92 W0 - 9¢
n [ |Q“ |
. <
i} |
o™l
RN SR o e
Ez;é %E I !
EI’ @ !—-—-ﬁl———-!
&N
[sp]

24! _ Oll

26‘ _ Oll

FIGURE 7-3.3

Grid numbers, letters and dimensions; image rotated on page to enlarge detail
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The Various Options When a Grid is Selected:

When a grid is selected, a small square box shows up at each end (Figure 7-3.4). When the
box is checked, a grid bubble shows up at that end. It is possible to have a grid bubble at
both ends of the grid line; it is also possible to have the bubble turned off at each end.

The padlock shows that you properly aligned this end of the grid with the adjacent grids
while sketching it, per the previous steps. Thus, when one grid end is repositioned, they will
all move together. If one needed to move it apart from the others, you simply click on the
Padlock to unlock it.

The 3D symbol means, if you reposition the grid, the 3D plane this grid represents will
move and possibly affect other views. If you click the 3D symbol, it becomes a 2D symbol
and only the current view is adjusted. This only relates to changing the overall length of the
grid in a view(s). If the grid is ever moved (in the other direction), the grid will always
instantly update in all views; it is not possible for the same grid to be in two contradicting
locations.

The small circle grip at the end of the grid line is what you click and drag on to reposition
the end of the grid, the length. This can be hard to select if you are not zoomed in far
enough.

Finally, the small “break line” symbol allows the grid head to be offset from the main grid
line (see example in Figure 7-3.1). This is helpful when two grids are close to each other and
would otherwise overlap. This option is often accidentally selected when trying to reposition
the grid when zoomed out too far. If this happens, click Undo, zoom in and try again.

Padlock 3D symbol
Circle Grip | // Grtid Head
30 Toggle

Break Line

FIGURE 7-3.4 Various options when a grid line is selected
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Grids are actually 3D planes that will show up in all views, plan, elevation and section, when
a view’s Cut Plane passes through a grid line plane. This will be covered more later, but for
now you will simply explore the results.

5. Switch to the Level 2 Architectural Floor Plan view.

Notice the grids appear (Figure 7-3.5). Later, when you study elevations and sections, you
will see grids automatically show up in those views as well.

FIGURE 7-3.5
Level 2 Architectural Floor Plan view; grids automatically show up

Adding Columns:

Now that the grids have been placed you can begin to add structural columns; these columns
will run from the Level 1 slab up to the roof. When modeling in Revit, you often need to

model things the way they would be built. So, if the column size changed, you would need to
stop and start a new column where the size change occurred. Say, for example, a tall building
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might have smaller and smaller columns the closer you get to the top because the load is
getting lighter. Another consideration is column heights; they can only be so long before
they do not fit on a truck; column splits are usually a few feet above the floor level.

6. Switch to the Level 2 — Structural Framing Plan.

J

7. Zoom in to the zntersection of Grids 2 and C.
Column

8. From the Ribbon, select Structure = Structure = Column.

a. This is the S#tructural Column tool rather than Architectural Colummn.

9. Set the Type Selector to HSS6x6x3/8 (Figure 7-3.6).

a.  Under family name: HSS-Hollow Structural Section-Column
b. Notice the “Depth” setting on the Options Bar (rather than “Height”)

SN
o w o . I _
. ®] Cut - =g . =
Modify [ ] Paste 3 ==
T Foin - 2K i = =
Select = | Properties | Clipboard Geometry Modify Mg
Wodify | Place Structural Colurmn | [ Rotate after placement ‘ Depth: v Levell - | 9 0" | !
Properties x
H55-Hollow Structural Section-Column -
HSSEX6X3/8
MNew Structural Columns vl Edit Type
Constraints A A g a

FIGURE 7-3.6 Options selected for placing first column

10. Click, using Snaps, at the intersection of Grids 2 and C.
You have now added a structural column to the model! This

column will show up in all views of the project. Next you will -
look at a few properties related to the column you just placed,

before placing the remaining columns.
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The first thing to note about columns is that they are placed from the top down, rather than
the bottom up like walls. This is why you were instructed to switch to Level2, rather than
Level 1. Notice, back in Figure 7-3.0, that the depth of the column is listed on the Options
Bar rather than the height. Next, you will view the new column’s properties to see this.

11. Select the new column in the Level 2 Structural Plan view.

Properties

=

HSS6X6X3/8

H55-Hollow Structural Section-Column

Structural Columns (1)

Constraints

H

v] Edit Type

-

Column Location Mark C-2
Base Level Level1
Base Offset oo
Top Level Level 2
Top Offset 0 o"
Column Style Vertical
Mowves With Grids

Materials and Finishes
Structural Material

»»

 Metal - Steel - ASTM AS500 -...

Structural

>

m

Top Connection None
Base Connection MNone
Enable Analytical Model

Dimensions %
Volume (073 CF

Identity Data ]
Comments
Mark

Phasing 2
Phase Created Mew Construction

Phase Demoliched

MNone

Properties help

Apply

FIGURE 7-3.7 Instance properties for selected column

Note the information listed in the Properties
Palette.

Notice, in Figure 7-3.7, that the Base Leve/ is
set to Level 1, per the Options Bar when
placed, and the Top Levelis set to Level 2 per
the current view.

Also, Revit is keeping track of the grid lines
when the column falls directly on them.
When “Moves With Grids” is checked, the
columns will automatically follow a relocated

grid.

Next you will change the Top Leve/ to Roof
so the column fully extends from Level 1 up
to the Roof level. You will also set the Base
Offset to -8" so the column starts below the
slab-on-grade; this helps to hide the base
plate.

12. Change the Base Offset to -8". Be sure to add the minus sign.

13. Change the Top Level/ to Roof.

14. Click Apply or simply move your cursor back into the drawing window.

This new column will now show up on the Level 2 architectural plan as well as the Roof
structural plan. You will now add the remaining columns to the Level 2 — Structural

Framing Plan view.
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15. Place twenty additional columns.
a. See Figure 7-3.8.

b. A temporary circle has been added at each column location to help highlight
them. Do not add this circle.

c. Do not change the column height; this will be done later using the Filter tool.

d. Notice not all grid intersections have a column.

FIGURE 7-3.8 Level 2 — Structural Framing Plan; columns added

16. With all 21 columns placed, drag a selection window around the entire drawing
which will select everything in the view.

7-29



Design Integration Using Autodesk Revit 2016

Notice the total number of items that are currently selected is listed in the lower right.
Immediately to the left of that is the Filter icon. The Filter tool allows you to narrow down
your selection to a specific group of elements (i.e., doors, walls, columns, etc.). You will

explore this next.

17. Click the Filtericon at the lower right corner of the

window; see Figure 7-3.9.

18. Click the Check None button; see Figure 7-3.10.

19. Check the Structural Columns
category; see Figure 7-3.10.

Clicking Check None and then selecting
what you want is often faster than
individually unchecking all the categories
you do not want.

Notice a total count break down is listed
to the right of each category. Only
categories that have selected elements
are listed; as you can see Doors is not
listed, but would be if any were selected.

20. Click OK to close the Filter
dialog and change what is
currently selected.

1246

FIGURE 7-3.9
Filter icon and number
of elements selected

-

Filter

=5

Category:

Count:

[|Curtain Panels

[ Curtain Wall Grids
[ Curtain Wall Mullions
[C]Floars

[ Grids

[ Stairs

Structural Columns 21

61 « Chedk Al

34
e
1
11
2

Total Elements:

FIGURE 7-3.10

Filter dialog; various elements selected

Note that the lower right corner of the application window indicates that only 21 elements
are now selected. Now that you have filtered elements down to just the Stuctural Columns,
you can easily change the top and base settings.

21. Per steps 12-14, do the following to the selected columns:

a. Set the Base gffset to -8" (be sure to add the minus sign).

b. Set the Top Leve/ to Roof.
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The columns have been placed, as previously mentioned, based on maximum spans for the
beams and joists and the architectural design. Often, the architects will agree to move their
walls to accommodate a “cleaner” structural system layout; cleaner meaning whole foot
dimensions without inches or fractions, standard bay sizes. A bay here is an area enclosed by
four grids.

This tutorial started with the architectural walls on the correct location, so you will not have
to move any walls to account for the newly added structural elements.

Controlling Visibility:
In this case, just before placing your first beam, you decide you want to turn off the curtain
wall (i.e., glass openings) in the plan view to reduce confusion. These were not turned off by
the 1Gew Template you had previously applied to this view.

22. In the Level 2 — Structural Framing Plan, type VV.

23. Set Filter list to Show all. (See Figure 7-3.11.)

24. Uncheck the three “Curtain” categories. (See Figure 7-3.11.)

T ™
Visibility/Graphic Overmdes o StuciRIELe Lt I i -
Model Categories | Annotation Categories | Analytical Model Categories | Imported Categories | Filters |
Show model categories in this vie If a category is unchecked, it will not be visible.
Filter list:  <show all>

- Projection/Surface Cut Detail -

Visibility - - Halftone Level
Lines Transparency

----- Air Terminals O By View E
@M Areas | By View
|G- Cable Tray Fittings O By View
-V Cable Trays O By View
-] Casework 0 By View
&[] Ceilings O By View
- Columns O By View
----- Communrication Devices O By View
| G- Conduit Fittings O By View
O By View
@[] Curtain Panels O By View
|- Curtain Systems O By View
| -] Curtain Wall Mullions [l By View
| By View
| &1~ Detail tems O By View
&[] Doors O By View

----- Duct Accessories O By View B

Override Host Layers
Al ] [ figne ] [ et ] ’ S ] Cut Line Styles T
Categories that are not overridden are drawn =
according to Object Style settings. Object Styles...
Lok J[ coneed J[ ooty [[ Hep |
L ail)

FIGURE 7-3.11 Visibility dialog; turning off the curtain walls
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Placing Beams:

Now that the columns are
placed, you can start adding
beams between them. For now
you will place them directly

b

Madify

Select v | Properties | Clipboard Geamet,

below the floor. However, later Elec HERZERIE || IR EQMEDT)
the vertical pOSitiOl’l of the beam Iodify | Place Bearn | Placement Plane: Level : Level 2
will be adjusted downward when Properties £
a bar joist is bearing on it (more

: : W-Wide Flange
on all .thls lgter). The first th1ng % Wadxss -
you will do is load a tag which
will display the beam size for Search o

each member. The tag is added
automatically as you model the
structural framing members.

. K-Series Bar Joist-Rod Web

16K5
26K9

%W Shapes

W12X26

25. Per the steps outlined in
the previous exercise,
load the following

family:
Annotauon\Stﬂ}Cmml\S W24X55
tructural Framing

W20X30
Tag.rfa.

Mast Recently Used Types
W-Wide Flange : W24X55

26. Zoom in on Grid line D,

: TSP ¥
between Grids 1 and 2.

FIGURE 7-3.12 Beam tool active; picking a size via the type selector

27. Select Structure = Structure = Beam.

§0
ot
e
28. Select W24x55 from the Type Selector; see Figure 7-3.12. T T
On Tag on
a. Make sure Tag on Placement is selected on the Ribbon. Gride  ||Placement

Multiple Tag

Any sizes needed, but not listed in the Type Selector, must be loaded per
the instructions in the previous exercise. It is best to limit the number of steel shapes and
sizes to those actually needed in the project. This should help reduce errors when selecting
sizes and make finding what you want easier and faster.

Notice the Options Bar in the image below; the placement plane is where the top of the beam
will be placed. The default is based on the current view.

Meodify | Place Beam Placement Plane: Level : Level 2 - Structural Usage! | < Automatic> - | 13D Snﬂ
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Next, you will simply click at the midpoint of each column to place the beam. Because there
is not an Offset option on the Options Bar, you will adjust the vertical position of the beam
after it is placed.

29. Click at the midpoint of the columns at Grid intersections D/1and D /2.
The beam will be created and appear as shown below in Figure 7-3.13. Notice a tag was

placed above the beam which indicates its size. This is because “T'ag” was selected on the
Rzbbon when the beam was being placed into the model.

7T —

e
S

FIGURE 7-3.13 First beam placed

30. Press the Esc key twice or click Modify to deactivate the Beaw tool.

It has been decided that the floor will be concrete over metal deck, at a total of 52". The
floors drawn by the architects, or you in Chapter 7, will be refined in the next chapter. This
anticipated thickness will be used to reposition the beam vertically. Currently the top of the
beam aligns with the top of the floor.

Additionally, some beams support bar joists, which in turn support the floor. The beams
which support bar joists need to be lowered to accommodate the thickness of the bar joist at
the bearing location. The beams which do not support bar joists, perhaps for frame rigidity,
shear and edge of slab conditions, need to be directly below the slab.

The two typical beam conditions can be seen in the sections shown in Figures 7-3.14 and 7-

3.15. Also, a snapshot of the completed structural framing plan shows the direction the joists
are spanning (Figure 7-3.10).
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o |
‘ ‘
I Level2 ‘ Level 2 \
/ 13|_4u 1 JV 4 < %._4" IJ_- d N q \,4 ""n“avﬁ
| | s 4 < - PRV N - AR ) R L . -
‘ ‘ AW aa W an ¥ as Wan W an WanWant
‘ ==
\
\
| 25" at bar
| joist bearing
|
\
FIGURE 7-3.14 Beam parallel to bar joist FIGURE 7-3.15 Beam supporting bar joist
QP @P (2\% ? QP ?
®i__.______________ e ———e —

|

‘ Bar Joists mainly
I span in the north-
‘ south direction
|

|

FIGURE 7-3.16 Snapshot of the completed Level 2 Structural Framing Plan, for reference only at this
point. Note the direction of the bar joists which support the floor.
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The image below shows the column at the intersection of Grid 1 and D; this is typically
referred to as Grid 1/D.

Top of beam aligned Beam lowered
with top of bar joist to 2Y2" at bar

support floor joist bearing

FIGURE 7-3.17 Perspective view of structural framing at Grid 1/D

Properties x
Now that you know why the beam you just
placed needs to be repositioned vertically, W-Wide Flange .
you will make that change. W24XE5
31. Select the B'eam and view its P T ,] Edit Type
properties via the Properties Palette Constraints . .
(Figure 7-3.18). g &
Start Level Offset 0 &
32. Change... End Level Offset 0 8 ,./I ...................................
a.  Start Level Offset to Geometric Position % |=
0’8" Start Extension 0o
End Extension 00
b. End I.eve/ Oﬁfg;‘ to Start Join Cutback 00172
08" End Join Cutback 0 012" L
yz Justification Uniform
) ) y Justification Qrigin
33. Click Apply to commit the change. y Dffset Value 00"
Z Justification Top
34, With the beam still selected, see the z Offset Value 00
Constructi
. onstruction )
image and comment on the next Sinet Extension o 012"
page. End Extension 0 012
Materials and Finishes -]
Structural Material | Metal - Steel - AST,., |
Structural - I
Properties help Apply

FIGURE 7-3.18 Beam properties
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Note the following about the image below (Figure 7-3.19). When the beam is selected you
see the elevation of the beam listed at each end. This text is blue, which means you can select
it and edit it without needing to open the properties dialog. This is particularly handy for
sloped beams.

However, the Properties Palette may be the better way to go once the bar joists have been
placed. When changed via properties, Revit does not make any changes to the model until
you click Apply. When you change the on-screen text at one end, it makes the change to
that end immediately. Revit may pause as it calculates repositioning all the bar joists along a
sloped beam. Then you wait again when the other end is modified. This is great when the
beam does slope!

Finally, the triangular grips at each end allow you to manually adjust the one-line beam end
location. When the view’s Dezail I evel is set to Coarse, Revit will show a simplified version of
the beam: a single line centered on the beam. At each end, the beam stops short of the
column or wall to make the drawing more readable. This conforms to industry standard
structural drafting techniques.

Arrow gtips Editable
| reposition one- elevation text |
| line beam at each end \ |
il il W24X55 il

FIGURE 7-3.19 Beam selected in plan view, with “thin lines” toggled on via the [7ew tab

The beam is now properly positioned to support the bar joists that will be added later.
Next you will place the remaining beams for this elevation on Level 2.

35. Place all the beams shown in Figure 7-3.20.

a. All beams shown are at -8."
b. Select the correct beam size via the Type Selector.

c. Load additional beams sizes as needed per steps previously covered.

TIP: Place all beams and then select them using the Filter tool and change the vertical positions all
at once.
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FIGURE 7-3.20 Level 2 beams with tops 8" below the Level 2 plane; image rotated to increase size

Now that you have the beams that support bar joists placed, except at the curved wall, you
will place the remaining beams which directly support the floor. Thus, the vertical offset will

be 5%2", the thickness of the floor.

36. Place all the beams shown in Figure 7-3.21.

a. All beams shown are at -5%2."

b. All steps are similar to the previous step; however, Filter will not work because
p p p >
you do not want to change the -8” beams.
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FIGURE 7-3.21 Level 2 beams with tops 5%2" below the Level 2 plane; image rotated to increase size, and

the beam tags have been temporarily hidden for the beams placed in the previous step.

Beam tags are typically centered on the beam span in plan view and directly above it or to
the left; this is Revit’s default. Sometimes things such as notes or dimensions are in the way
and the tag is not legible. It is possible to select the tag and move it (via the Move tool or by
dragging it). The image above has a few such modifications: at both of the stairs and the
floor opening in the Northeast corner of the building.

Next, you will add framing for the floor opening.
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So far all your beams have been
supported by columns. In the next
steps you will place a few beams that
are supported by other beams.
Additionally, walls may support beams;
the wall’s parameter Structural Usage
should be set to Bearing when
supporting a beam; the default is non-
bearing. Revit will automatically notify
the user of this problem; see image to
the right.

Autodesk Revit Structure

Warning - can be ignored
A structural framing element is attached to a wall whose Structural Usage is set  »
to Mon-bearing.
Make Wall Bearing ] [ OK

] [ Cancel ]

37. Place the W24x55 beam approximately as shown in Figure 7-3.22.

a. Set the Structural Usage to Girder on the Options Bar.

b. Snap to each of the previously placed beams.

c. Revit may give you a prompt like the one shown above; simply click OK to

ignore the warning.

d. Move the beam down 5%2" via properties. Once lowered, drag the end grip
back, and then drag it to the adjacent beam again. This will cause Revit to
propetly connect to the adjacent beam and clean up the connection graphically.

38. Select the beam and use the temporary dimensions to position it 12'-2" from Grid 4.
Remember, you can drag the grips to reposition the temporary dimensions so it goes

from the beam to Grid 4.

Position beam
using temporary
dimensions

8 -1

_
i 122

FIGURE 7-3.22 Beam is added near opening in floor and about to be repositioned via temporary dimensions
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39. Draw the three remaining beams to support the floor opening:

a. Position the center of the beam 5 13/16" from the floor opening using the
temporary dimensions.

b. Set the elevation (i.e., offset) to -8" (beams) and -5%2" (angle).
c. Set the Structural Usage to Girder.

d. You will need to load the angle L5x3x1/4 before placing it: Load Fanily >
Structural Framing\Steel\L-Angle.rfa

e. Once the elevation is set propetly, drag the beam endpoint to its support so it
snaps to it.

. See Figure 7-3.23.

The Structural Usage determines the
line weight of the line in Coarse
mode. This setting also relates to
structural analysis via the external
programs that can import a Revit
Structure model.

-

L5X3X1/4

W12X26 |-
« — Notice, in this case, an angle is set to
— : ' be a girder because it is holding up
part of the floor, albeit a small
portion with minimal load.

W12X26 -
FYI: 1t is possible to add a permanent
. ; . dimension_from the floor opening to the beam
and then load the dimension. This wonld cause
the beam to automatically move with the floor

opening.

(=)
[

FIGURE 7-3.23 Framing at floor opening
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You will now add the curved beam, a column and two grids to finish off the Level 2 primary
structure. The curved beam is too long, so a column is required at the midpoint. Rather than
trying to locate the grids and column first, you will place the beam first. Then you can place
the column centered on the beam, and place the grids based on the column location. Finally,
you will split the beam at the new column location. This shows that things can typically be
modeled in any order. There is not always one correct way to complete tasks.
40. Place the curved beam; see Figure 7-3.24.

a. Select the Beam tool.

b. On the Ribbon, select the Arc icon identified.

c. Set the size to W30x90.

d. Pick the points in the order shown.

e. Lower the beam to -8.”

= 20 AlG- O LS iE -
Modify | Structural Framing.
o oo 1 — — 4
I TR EEY: -
Tew » @ L ¥ < oo
o O Hen - B &0 :Hjl ge 0l ¥ 7= \Q/g\ PoE | e | vghiahe
R . " ey - i i
% e za |0 O TNy o | < =
Select w | Properies | Clipboard Geomety Madify View Measure Create Mode | Analytical Madify End
Modify | Structural Framing | [ Keep Concentric
Properties x 1 B R T R
1N T T P [Twzanss |
W-Wide Flange o B R nB R
W30X30 M R T s L
Structural Framing (Girder) (1} - | H Edit Type 3 Ot R : B
Constraints A s T TS Nk o
| Reference Level Level 2 : T
_Start Level Offset 08 1 First ple for RO
End Level Offset o S
% N |
Cross-Section Rotation 0.000 curved beam =
Geametric Position A S
Start Extension 00 = o
End Extension 00" oo
Start Join Cutback 0012 H
End Join Cutback 0 01/ | . = ! I
yz Justification Uniform G kil S - K
y Justification Grigin . . i
y Offset Value 00" Thltd ple = snap -
2 lustification Top | |~
2 Offset Value o & to 90 degrees fora |-
Construction 2 R A .
Extension 0012 oL R ] quarter round .
N ision 701" o L 1 L
Materials and Finishes F |
Structural Material Metal - Steel - ASTM A992
Structural 2 L
Stick Symbol Location Center of Geometry
Start Connection None 1. Second ple
Properties help Apply !
for curved
Project Browser - Law Office (CHB starter file).nt x
B0, Views all) ~ beam
- Structural Plans E |
- Lewel 1 - Structural Slab and Foundation Plan . TRt
Level 2 - Structural Framing Plan . . 0.a - T = - S
- Roof - Structural Framing Plan * S ==
£ Floor Plans
Ll " B e B e e | e R A o ot i gt s pgeie ]

FIGURE 7-3.24 Placing a curved beam
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For the next steps, see Figure 7-3.25.

41. Place a column at mid-span of the curved beam; use the midpoint snap.

a.  Use the same size HSS6x6x3/8 and top/bottom settings.

b. Bottom at -8" and Top at Roof.
42. Select the column and then use the Rotate tool to rotate the column 45 degrees.

43. Add two Grids:
a. Snap to the center of the column for the first point.
b. Draw the grids as shown; adjust the endpoints.

c. Change the grid number or letter as shown.

44. Split the Beam:
a. Click Modify = Edit = Split.

b. Click at the center of the column.

45. Delete the beam tag for the curved beam:
a. Select it and press the Delete key.

b. This tag will be added later.

B2 -|— -

FIGURE 7-3.25 Adding a column and grids at mid-span of the curved beam

The roof is done in the same fashion as the Leve/ 2 floor framing. This information will be
automatically added in the next chapter’s file.
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Exercise 7-4:
Floors and Bar Joist Layout

With the grids, columns and beams laid out, you can now focus on the floor and the
structure that holds it up: the steel bar joists. The structural template has a few floor systems
ready to go, and you already imported them into your project. In order for you to better
understand how the floors work in Revit, you will modify the architectural floor previously
created to have the proper structural representation. This process also illustrates that the
architect’s Revit geometry, from Schematic Design or Design Development phases, does not
have to be discarded.

Level 2 Floor Construction:

Here you will modify the architect’s Level 2 floor element to have the correct structural
thickness and metal deck which spans the correct direction: perpendicular to the joists. If
you recall, a temporary placeholder was added to the floor to represent the anticipated bar
joist depth. This placeholder will be removed as the actual bar joists are about to be drawn.

1. Open the law office model, if not already open.

2. Load the following family: Profiles\Metal Deck\Form Deck_Composite.tfa.
3. Switch to Level 2 — Structural Framing Plan, if needed.

4. Select the floor element; use the Filter tool if needed.

5. View the selected floot’s type properties, by clicking Edit Type from the
Properties Palette.

6. Select Edit, next to the S#ucture parameter.

7. Make the following changes to the floor type’s structure (Figure 7-4.1):
a. Select Row 2 and change the thickness from 4" to 5%2."
b. Select Row 5 and Delete the 1'-2" thick finish layer.
c. Change the Function of Row 3 to Structural Deck [1].

d. Once the previous step has been done, you now have access to the Structural
Deck Properties. Do the following:
i. Deck Profile:  Form Deck_Composite 172" x 6"
ii. Deck Usage:  Bound Layer Above
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[ Edit Assembly 3
L Family: Floor
Type: LW Concrete on Metal Deck
Total thidkness: 0" 5 1/2" (Default)
Resistance (R): 3.7955 (h-ft2-=F)/BTU
Thermal Mass: 4.2655 BTUf°F
Layers
EXTERIOR. SIDE
Function Material | Thicknes: S;uctulral Variable
aterial
1 | Core Bound : Layers Abov: 0" 0"
. 2 | Structure Concrete, 0" 51/2" 1 =
> - % ER Structural IMetal Dec :
~ 4

(ad

INTERIOR SIDE

[ Insert

| [ Delete || Up | [ Down |

Structural Deck Properties

Deck Usage

Deck Profile
orm Dedk_Composite : 1 1/2"x &' v] ’Bound Layer Above V]

View: [Secﬁon: Madify type ']

[ Preview == ]

[ oK | [ cancel || e

FIGURE 7-4.1 Editing the Level 2 floor construction

Notice in the preview above, the profile of the metal deck is visible in the preview window.
It is important to show this profile in sections and details so the contractor knows which
way the decking should be installed. The metal decking is only strong in one direction; that
is the direction in which the flutes run. In the other direction the metal deck can actually
bend to conform to a curved beam or roof. As you will see in a moment, Revit has a way in
which you can specify the direction the decking runs.

In addition to selecting a deck profile, you also have a

Deck Usage option in the lower right. The current setting p = <
is “bound layer above” which makes the metal deck
exist within the overall thickness of the layer directly
above it. (Only one exists in this example; it is concrete).
The other option for Deck Usage is “standalone deck”.
This options makes the metal deck exist separately from J

the layer above; see the image to the right.

"™
1

4
-

b
i

8. Select OK twice to close the open dialog boxes.
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Next, you will add a Span Direction symbol
which is used to indicate the direction the
metal deck spans. The floor placed by the
architects (in Revit Architecture) is an
Architectural Floor. You will need to change it
to a Structural Floor before it can be tagged.
This is done by simply checking a box in the
Instance Properties dialog box for the floor.

9. Select the Leve/ 2 floot.

10. View its Instance Properties via the
Properties Palette.

11. Check the box next to the Stuctural
parameter (Figure 7-4.2).

12. Click Apply.

Fmperﬁs E

— Floor
LW Concrete on Metal Deck N

Floors (1) v] Edit Type
Constraints Roa

Level

Height Offset From Level

Room Bounding

Related to Mass
Structural

Structural

Enable Analytical Model

Rebar Cover - Top Face

-

=¥
2

2o
=

1=

SIS

Rebar Coverl <0'-1">
Rebar Cover - Bottom Face | Rebar Coverl <0'-1">
Rebar Cover - Other Faces Rebar Coverl <0'-1">

Dimensions H

Slope
e o PR N

FIGURE 7-4.2 Level 2 floot’s instance properties

13. Load the following family: Annotations\Structural\Span Direction.tfa

14. Select Annotate = Symbol 2>
Span Direction from the Ribbon,
see image to the right.

You have to select the edge of the |
structural floor before Revit can place the
symbol.

15. Click the edge of the Level 2 floor.

FIGURE 7-4.3 Level 2 span direction tag placed

& 5

Symbol

EE L 1 [

Stair  Area Path Fabnc

Span
Direction

16. Click anywhere within the middle
of the floor (Figure 7-4.3).

17. Click Modify to finish the Span
Direction tool.

The filled arrowheads indicate the direction
the flutes run, and thus the span direction of
the deck. In this example, the filled arrows
should be on the left and the right. If not,
you simply select the symbol and use the
Rotate command. Also, when the symbol is
selected, it can be moved so it does not
obscure any text, tags or dimensions.
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“1“\¢ " | Filled arrow for e
_ - | span direction \[ .
I B I I j‘ Section line R I
Plan view Plan view
Section view Section view

FIGURE 7-4.4 Span direction results

FyI: The Span Direction can also be adjusted while in Sketch mode for the floor. Click the
Span Direction icon and then click a sketch line.

The image above shows a clear example of the effect the Span Direction symbol has on the
structural floor.

18. Ensure that the filled arrows are on the left and right, as in the example on the right
in Figure 7-4.4. If not, select the symbol and use the Rozate tool to rotate it 90
degrees.

There is one more thing that has to be addressed before we can consider the Level 2 floor
complete. Looking back at Figure 7-3.16, you can see the primary direction the bar joists
span, which you will be drawing soon. This dictated the direction the metal deck should
span, perpendicular to the joists. However, in the Southeastern corner of the building at the
main entry, the joists turn 90 degrees to span the shorter direction and thus reduce the depth
of joist and amount of steel required. In this case, you need to break the floor element into
two pieces so you can control the span direction independently for both areas.

19. Select the Level 2 floor element. ;__: af
20. With the floor selected, click Edit Boundary on the Ribbon. B Edit
oundary

21. Modity the floor boundary so it stops at Grid B, as shown in Figure 7-4.5.
a. Use Trim and Delete to edit the boundary.

T1P: Copy the linework for the portion of floor to be removed. This can then be pasted into the
sketeh of the new floor to be created in the next steps.
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22. Click Finish Edit Mode once the
boundary has been updated; click NO
to both prompts.

The area between Grids A and B does not
have a floor currently. You will create a new
floor element for this area and adjust the
Span Direction symbol appropriately.

23. Select Structure = Structure = Floor.

24. Sketch the boundary of the floor that
was just deleted, making it the same
4%" from the grid line to the edge of
slab.

[Cweman |
[Cweman |

a. If you copied the linework to the
clipboard as suggested in Step 21,
you can paste it by selecting Paste
> Aligned Current to View from the
Ribbon.

. @

FIGURE 7-4.5 Revised floor boundary

25. Once you have an enclosed boundary
with no gaps or overlaps, click Finish

LW o Edit Mode on the Ribbon.

e — -

26. Click No to any prompts.

Notice, when the structural floor is placed, a
Span Direction symbol is automatically

added (Figure 7-4.0).

o0 ]

27. If the filled arrows do not point
North-South, opposite of the main
floor, select it and Rotate it 90 degrees
in either direction.

This wraps up the floor editing process. The

e roof is a similar process and the slab-on-
- = - — - @ grade, Level 1, is acceptable as-is.

@ &

FIGURE 7-4.6 New floor added
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Level 2 Floor Joists Using the Beam System Feature:

Now you will begin to place the bar joists. This is relatively easy as Revit provides a tool
called Beam Systems that will fill an entire structural bay with bar joists, following predefined
rules for spacing.

You will place bar joists in the Northwestern corner near Grids D/1. The joists will be
spaced at 3-0” O.C. (on center) with any extra space being split at each end.

28. In the Level 2 Structural Plan view, zoom in to the Northwestern corner near
Grids D/1.

29. Load the family: Annotation\Structural\Structural Beam System Tag.rfa.
30. On the Ribbon, select Structure = Structure = Beam System.  [[[[]] Beam System

The Ribbon now displays the Place Beam System contextual tab and the Options Bar has several
options to control what is modeled, joist size and spacing. NOTE: Revit thinks of any horizontal
support member as a beans; its Structural Usage parameter defines how it is used and Joist is one of those options.
You will be placing bar joists in the building to hold up the floor, but the Beam System tool
will work equally well with I-joists, wide flange beams, dimensional lumber, or anything
defined within the Stuctural Framing category.

31. Adjust the Options Bar to match Figure 7-4.7.
Beam Type (drop-down): 16k5

b. Justification (drop-down): Center

c. Layout Rule: Fixed Distance

d. Fixed Distance Value: ~ 3'-0" H@ 1_@

e. b Checked Automatic Sketch Tag on

t. Walls Define Slope: Checked ‘ Beam Systemn| Beamn System ‘ Placement

g.  Tag style (drop-down): ~ System Beam System Tag

h.  Tag on Placement: Selected (on the Ribbon)
Modify | Place Structural Beam System | Beam Type:  16K5 « | Justification:  Center - ‘
lLayout Rule: Fixed Distance +| 3' 0" [#]3D | [#]Walls DefineSlope | Tag Style: System - ’

FIGURE 7-4.7 Beam system tool active; Options Bar settings

You loaded the 16k5 joist at the end of Exercise 7-2. Only families, specifically structural
framing category families, loaded into the project will appear in the Bean Type list. If the
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structural member needed was not listed,
you would have to click Modify to cancel the
command and load the family.

Next you will adjust the elevation of the top
of joist; the reasoning for the number you
enter will be provided momentarily.

32. View the Instance Properties of
the Beam System you are about to
place via the Properties Palette.

33. Set the E/evation to 2 4" and click
Apply (Figure 7-4.8).

Properties

Structural Beam System
Structural Framing System

Structural Beam Systems (1) vl Edit Type

E

Constraints

El]
Elevation 0 21/2"
Work Plane Level: Level 2
Pattern ]
Layout Rule Fixed Distance
Fixed Spacing 3o
Centerline Spacing 3" 0"
Justification Center
Beamn Type K-Series Bar Joist-Rod Web : 16K5
Identity Data
Lomments

FIGURE 7-4.8 Instance properties for Beam System

Now for the easy part: you simply click one of the perimeter beams that defines a bay. The
beam you select needs to be parallel to the span of the joists as you will learn in the next

step.

34. DO NOT CLICK THE MOUSE IN THIS STEP: Hover your cursor over the
beam which runs along Grid 1 and notice the ghosted joist layout that appears; now
hover your cursor over the Grid D beam to see the joist layout that would be created

if you clicked on it.

35. Click the beam along Grid 1 as shown in Figure 7-4.9.

Dashed lines indicate the
location and direction of
each joist to be created if
the beam the cutsor is

hovering over is selected.

‘ @
[ |- e R 17 L R PR
R N PN AR e S [N
‘| g R 1.0 | (BT I I IR
PR \ FARS R [T 1'/_
L i B I R | / :
T s I E T BERY = IR S
RN (IR [T I SRR A [
B ERE I L A A I SRR Pt I
g [ iE [T i RIS I
S S ; . ST I R
g L L | S e
I 1 i TR DO T I i3 e
I L L RN [N S
i (SRR (R PR S R T [
R A SIS | Lo i I
R R I T B
NG [ = 1 A 1 IR I
(R I I s N R
o SRS I ok A o Rt

FIGURE 7-4.9 Creating a beam system for the bar joists
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The Beam System is now created; see Figure 7-4.10. Notice the single-line representation
provided for each joist with the ends stopping short of their supports to make things
graphically clear; this is due to the Detail Ievel being set to Coarse. Also, a tag is provided
indicating the joist size and spacing.

< (2)

‘ W24X55

- B @y -0

WW24X55

L N
i

o A
|m N

©

FIGURE 7-4.10 Beam System created

The figure below shows what things currently look like in section. You will learn how to
create sections in the next chapter.

D)
Level 2 floor
Level 2 7 - /‘ Bar Joist,
T TR

(] R A . .
-4 U T side view

FIGURE 7-4.11 Beam System cotrectly positioned, section view
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A bar joist typically only needs a minimal amount of bearing on a steel beam. However,
sometimes the joist “seat”, the bearing portion of the joist, needs to extend further to
support the floor or another structural element. Although you will not do that in this
tutorial, here is how it is done.

Each joist in the Beam Systems can be selected; it does not work if the entire Beam System itself
is selected. Then you can view its Instance Properties (via the Properties Palette). There you may
adjust the “start extension” and the “end extension”. The image below has one extension set
to 4”. You would have to select each joist to make this change. Having a start and end
parameter allows you to individually control each end of the joist.

®)

i Contuction

Extension Start Offset 00"

Start Bxtension (0" 0"

@Ae'veLg N End Offset 0o
SR £ SR T e End Bxtension 0" 4"

<! doas TR IETE E PP
. P o e
y v aa R

FIGURE 7-4.12 Bar joist with joist extension

Now you will use the same technique to place the remaining Bean Systems throughout the
second floor.

36. Save first, and then place the remaining Beaw Systems for the information shown in
Figure 7-4.13.

a. The bay with the curved beam will take a few minutes for the Beaw Systen to be
created as each joist is a different size.

b. Also, for the curved area, click Delete Type to continue when prompted (Figure
7-4.14).
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Do not place a beam I

system in this area in \ : T | —— : ) .
Step #36 e 16K @ 3" -0

l' Jeks @320 | || ] [ 2eke@s -0 || ) B 16K5 @3 0 ] é_K5_@.3"-_d“

ke @3-0" || 16K5 @ 3'- 0"
—— ‘ o] [T

uP- |

]
\

1

FIGURE 7-4.13 Level 2 bar joist sizes, spacing and orientation

T

!
16K5 @ 3-0"

|
|

Autodesk Rewvit 2016
Error - cannok be ignored
Zan't make type "K-Series Bar Joist-Rod Web : 16K5", -

-

Celete Type ] oK

FIGURE 7-4.14 Warning message
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Sketching the Perimeter of a Beam System:

The last area you will look at is near the Northeastern corner of the building, by the floor
opening. You cannot use the one-click method here, as Revit will fill in the area from Grid 3
all the way past the floor opening to Grid 4. In this case, Revit provides a way in which you
can sketch the perimeter of the Beam System.

37. Select the Beam System tool.

38. Click the Sketch Beam System button from the Ribbon. Sketch
Beam System

Rather than sketching new lines from scratch, you will use the Pick Supports options which
will force you to pick the beams that will define the perimeter of the Bean System.

39. Click the Pick Supports icon in the Draw panel of the Ribbon (Figure 7-4.15).

& L7

- Medify | Create Beam Systern Boundary
—

K [Cooumamytne] 7. 7227

& [

—+ . . .

. - |||||| Beamn Direction et Show Ref Viewer | Reset

\Q/a\ : w & D {[f: Plane System

' | Measure Create Mede Braw Work Plane Adjust

FIGURE 7-4.15 Ribbon: Beam system tool while in Sketch mode

Next, you will pick the four beams that define the perimeter of the area to receive joists.
40. Pick a vertical beam first (see highlighted beam in Figure 7-4.16); this defines the
beam span. The beam span is defined by picking a beam parallel to the desired joist
span.

41. Pick the other three beams to define the bay (Figure 7-4.17).

42. Use Trim to clean up the four corners.
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FIGURE 7-4.16 Beam System sketch mode; pick supports and trim used to define perimeter

43. Verify the following settings via the Properties Palette:

a. Elevation= 25"
3D = checked
Joist size = 16k5

o

A o

Layout rute: ~ Fixed Distance
Fixed Spacing: 3'-0"
See Figure 7-4.8.

o

|l

44. Click Apply if any changes have been made to the Properties Palette.

45. Click Finish Edit Mode (green check mark) 4
to have Revit place the joists.

The Beam System is now placed as desired in your Building Information Model (BIM), as you
can see in Figure 7-4.17. You now only have two small areas to the East in which to place
joists and Level 2 is then complete.
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FIGURE 7-4.17 Beam System completed using the manual sketch technique
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Revit does not give you the option to tag the Bean System. 1t only tags the individual beams,
joists. This makes the plan cluttered, so we will delete them. In the next section you will
learn how to manually add beam and beam system tags when needed.

46. Select each joist tag and delete it by pressing the Defete key; do not delete the beam
tags from the previous exercise.

a. Select each tag one at a time and delete it, or select them all first, using the C#r/
key, and then delete them all at once.

A tag can be deleted at any time without worries. A tag only reports information contained
within the element it is tagging; it contains no information itself. The point is, deleting a tag
will not cause any information to be eradicated from the BIM. As you will see in the next
exercise, tags can be added manually at any time.
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Finally, you will place bar joists in the last two areas adjacent to the floor opening. You will
need to load a new, smaller, bar joist size. If you tried to place one of the larger joists in this
area you would get an error because the snap is too short and the joist too deep; Revit
cannot build a valid joist given such conditions. Given the short span, the smaller joists are
more appropriate.

47. Using techniques previously discussed, i.e., loading content and creating beam
systems via sketching, place the remaining joists shown in Figure 7-4.18.

@

_ T

[ 'wizxgéffy DA

15

S| 2|
eaere

FIGURE 7-4.18 Beam Systems adjacent to the floor opening

The roof layout is pretty much the same process, with different joist sizes and spacing
depending on the design requirements. The joists are often smaller and spaced further apart
on the roof. This is because the roof can bounce more compared to a floor where people
would feel uncomfortable and materials such as ceramic floor tile would crack. Sometimes
snow loads, a dead load, would require similarly sized and spaced structural members.

NOTE: The remaining structure is provided in the chapter starter file for the next chapter. Be sure
to start the next chapter with the provided chapter starter file.
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Foundations and Footings

This exercise will look at developing the building’s below-grade structural elements, namely
the foundations and footings. This information will be modeled and documented in the
Level 1 Structural Plan view previously created.

1. Start Revit Structure.

2. Switch to the Level 1 — Structural Slab and Foundation plan view.

Setting up the View:

The first thing you will do is set up the view; a few things need to be turned off. Plus, you
will use a feature called “underlay” which lets you superimpose another plan over your
current plan view. One trick here is that you can use the same level to see the architectural
walls temporarily. You will use the exterior architectural walls to locate the foundation walls.

3. Type VV (do not press Enter) to access the Visibility/ Graphic Overrides dialog for the

current view.
4. Make the following changes to the Mode/ Categories tab:

a. Check Show categories from all disciplines via the Filter list

b. Uncheck (i.e., turn off the visibility of):
1. Curtain Panels
1. Curtain Systems
iii. Curtain Wall Mullions

iv. Floor
v. Stairs
5. Click OK.

6. With nothing selected and no commands active, draw your attention to the Properties
Palette, which is displaying the [7Zew Properties for the current view.

a. Type PP to display the Properties Palette if it is not visible.
7. In the Properties Palette, set Underlay to Level 1.
8. Make sure Underlay Orientation is set to Plan.

9. Click Apply to apply the changes.
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The plan should now look like Figure 7-5.1. Notice all the architectural walls for Level 1 are
showing plus the Level 2 bar joists.

FIGURE 7-5.1 Level 1 structural plan with underlay setup

Foundation Walls:
Now you will draw the foundation walls around the perimeter of the building. Foundation
walls are drawn using the Wa// tool, and are drawn from the top down, like structural

columns. The wall knows it is a foundation based on the Type Parameter Function, which is
set to Foundation for the wall type you will be using,.

10. Select Structure = Structure = Wall from the Ribbon.

11. Set the Type Selector to Foundation — 12" Concrete (Figure 7-5.2).
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12. Set the Location Line to Finish Face: Exterior on the Options Bar (Figure 7-5.2).

EHG- % - 2-20A §-0FE &&=

hodify | Place Structural \Wall

B B - eSS BApppeet = A=660-
hodify .; Paste C')—-l Cut = ‘Ii‘: 90 " + OO0 > =_—'| EE m hal = — u‘r‘ {T ?ﬁ r’ 4[{ -
B g @ za QO T x s B -
Select = | Properties | Clipboard Geametry rodify Wiewy heasure Create Draw
Moy | Place Struciural Wall | |Depth: ~| |T.0.Fo = ! [[57 0" | Location Line: Finish FaceiExt = | @IChain Offset: 00" [ Radiud
Properties X lt
: {
|:| Basic Wall _ i
Foundation - 12" Concrete '
New Walls v] Edit Type
Canstraints A . 4
Ll it PP = a ; g . B P . J

FIGURE 7-5.2 Wall tool — Ribbon and Options Bar for foundation walls

Note in the image above, the wall Depzh is being specified. In the next step you will ensure
this is set to T.O. Footing (T.O. = top of). This will create a parametric relationship between
the bottom of the foundation wall and the Leve/ Datum named T.0O. Footing. Thus, any
change made to the T.O. Footing Level will automatically change the depth of all the
foundation walls.

13. Make sure the Deprh is set to T.O. Footing on the Options Bar (Figure 7-5.2).
14. Begin drawing the foundation wall around the perimeter of the building (Figure 7-
5.3).

a. Start at the point shown and work in a clockwise direction; if needed, press the
spacebar to flip the wall to the correct side.

b. Use Snaps and pick the inside and outside corners along the architectural
exterior walls which are shown via the Underay.

c.  When you reach the last straight wall segment, click the arc symbol in the Draw
panel on the Ribbon.

d. Draw the curved wall to close off the perimeter.
At this point you can turn off the Underlay as you only needed it to locate the foundation
walls along the perimeter. The remaining foundations can be placed based on the steel

column locations, which will remain visible in the view even after the Underlay is turned off.

15. Turn off the Level 1 Underlay by setting the option back to Noze in the view’s
Properties.

Your plan should now look like Figure 7-5.4, which shows the grids, columns and the newly
added foundation walls.

7-59



Design Integration Using Autodesk Revit 2016

Start here

FIGURE 7-5.3 Level 1 slab and foundation plan; perimeter walls added

FIGURE 7-5.4 Level 1 slab and foundation plan; underlay turned off
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Below Grade Concrete Columns (or Piers):

Next, you will add concrete footings below each steel column.

This is done using the Co/ummn tool, the same one used to place
the steel columns. But in this case, you will be placing concrete
columns that extend below grade to footings.

Because the steel columns are not completely over the 12"
exterior foundation wall, you will have to add columns below
them. These columns will be joined with the wall to properly
represent the monolithic concrete pour. However, the column
remains a separate element so it can be repositioned as needed.

You will also add isolated concrete columns at the interior locations. These would typically
not be as deep as the exterior foundations because frost heave is not typically a concern.
However, in this exercise you will place them at the same depth for simplicity.

All the concrete columns will be 18"x18" and the top will be held 8" below the Level 1 slab.

The 8" recess is to allow the Level 1 slab to wrap around the steel column and accommodate
floor finishes.

16. Select Structure = Structural = Column to activate the Stuctural Column tool.

After looking at the Type Selector, you realize the concrete column family needs to be loaded
into the project.

17. While still in the Column command, click the Load Family button on the Ribbon.
18. Browse to Structural Columns\ Concrete.

19. Pick Concrete-Square-Column from the list, select Open.
The family is now loaded with four Types: 12"x12", 18"x18", 24"x24" and 30"x30".

20. Set the Type Selector to 18"x18" Concrete-Square-Column.
21. Make sure the Depth setting on the Options Bar is set to T.O. Footing.

22. Snap to the center point of each steel column, to place a concrete column (Figure 7-

5.5).

Your plan should now look like the image below (Figure 7-5.5). Notice how the column and
the foundation wall automatically joined. When placing the columns, you did not have an

option to lower the top of the column down 8"; you will do that next. This will create an
unrealistic condition at the exterior walls that will not be addressed in this tutorial; typically, a
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notch or reveal would be added to make a consistent bearing area for the column and its
bearing plate.

FIGURE 7-5.5 Level 1 slab and foundation plan; concrete columns added

23. Select and Rotate the concrete column (45 degrees) at the middle of the curved
foundation wall (Figure 7-5.5).

24. Select one of the concrete columns.

25. Right-click and pick Select all instances > In Entire Project from the pop-up
menu.

You now have all the concrete columns selected; notice the quantity of elements selected
(22) is listed in the lower right.

WARNING: The “Select all instances > In Entire Project” command selected everything in the
entire project, not just the current view! In this case, the current view contains all concrete columns in
the project. So to be safe, you might have only selected the “Visible in 1 iew” option rather than
“In Entire Project.”
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26. With the concrete columns selected, note their Instance Parameters via the Properties

Palette.

27. Set the Top Offset to -8"; be
sure to add the minus
symbol (see Figure 7-5.6).

FYI: When multiple elements are
selected, you are changing them all
at once here in the Instance
Properties dialog.

28. Click Apply to commit the
changes.

Properties (=]

Concrete-Square-Column
18x18

Structural Columns (22) v] Edit Type

Constraints 2
Column Location Mark
Base Level T.0. Footing
Base Offset oo
Top Level Level1
Top Offset -0 8"
Column Style Vertical
Mowves With Grids
FIGURE 7-5.6

Changing top of concrete column elevation

Adding Footings (aka Foundations):

Now that you have all the below grade foundation walls and columns, you will add the
footings, which spread out the load from the foundation walls on to the ground (aka,
undisturbed or engineered soil). Revit provides a tool for this that nicely automates the

process.

Wall Footings:

First you will add the continuous strip footing along the perimeter of the building, below the
foundation wall. This footing will be 36" wide and 12" deep, centered on the 12" foundation

wall.

29. Switch to T.O. Footing plan view, and select Structure
- Foundation = Wall from the Ribbon (see the image

to the right).

30. Make sure the Type Selector is set to Bearing Footing —

36" x 12".

5 % o

Isolated  Wall Slab

Foundahon

31. Now simply click each foundation wall (Figure 7-5.7).
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The footings have been added to the bottom of the foundation wall, at whatever depth it is,
and centered on it. Later you will learn how to make the lines for the footings dashed.

FIGURE 7-5.7 Level 1 slab and foundation plan; footings added

Isolated Footings:

Before placing the isolated footings you will switch to a different view. Revit will
automatically look for a column at the point you pick and place the isolated foot at that
column’s bottom. However, in the Level 1 Slab and Foundation Plan view, it will only
tind the steel columns as they are the ones that pass though the Level 1 plane.

32. Switch to the T.O. Footing plan view.

a. 'This is one of the architect’s views (assuming you are the structural designer
now); you can work in any view that is convenient and in your project.
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Now you will add isolated footings below each column. These will be 9'-6" x 9'-6" x 1'-4".
Notice the thickness varies from the strip footing. When you place isolated footings below
the perimeter columns, you will want the tops to align so the bearing plane is consistent.

33. Select Structure = Foundation = Isolated from the Ribbon.

Anytime the size or type you want is not listed, you need to duplicate an existing one and
modify it to what you need. Next, you will make a new isolated footing type and adjust its

size.

34. Click Edit Type via the Properties Platte to view the Type Properties.

35. Click Duplicate.

36. Type 9'-6" x 9'-6"
x 1'-4" and then
click OK.

37. Adjust the Width,
Length and Thickness
parameters
accordingly; make
them match the
new type name you
just created. See
Figure 7-5.8.

38. Click OK.

Eamily:

[Pile Cap-Rectangular

'] Load...

Type:!

96" x 96" 14"

7 |

Duplicate. .. ]

Type Parameters

Rename. ..

Pararneter Walue |
Width 9"
Length 1 a"
Thickness 14
Azsembly Code 21010100
Type Image
Keynote
hadel
o e PSRN i

FIGURE 7-5.8 Isolated footing type properties

39. Click at the intersection of each grid line that has a concrete column.

T1P: Use the At Column” option, remember to click Finish when done.

40. Switch back to the Level 1 — Structural Slab and Foundation Plan view.

41. Make sure the VVisual Style is set to Hidden Line, via the Vzew Control Bar or the 1View

Properties.

The isolated footings are now shown (Figure 7-5.9). Notice how the two footings, isolated
and wall, clean up automatically. Because the depth varies, a dashed line is added between
them. Also, Isolated footings that touch each other are joined to propetly represent a

monolithic pour.
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FIGURE 7-5.9 Isolated footings placed

View Range and View Depth Settings:

The final step in this exercise is to adjust the view so the footings are represented with
dashed lines to distinguish them from the foundation walls. This is done with the [7ew Range
settings and the Line S#y/e named <Beyond>.

First, you will be instructed to make the necessary changes and then an explanation will be
given.
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42. In the Level 1 = Structural Slab and Foundation Plan make sure nothing is
selected and no commands are active.

43. Select Edit next to [7ew Range in the Properties Palette.

44. Change the Bottom setting to -1'-0" (see Figure 7-5.10).

[ View Range 5

Primary Range

Top: [Associated Level (Level 1)~ | Offset: 0 4

Cut plane: [associated Level (Level 1) ~ | Offset: 0 4%

Bottom: [AssocatedLevel level ) ~|  Offset: -1 07
View Depth

Level: [Level Below (T.0. Footing) »| ~ Offset: -10' 0"

Lo J[ comel J[ mey  J[ reb

FIGURE 7-5.10 View Range settings

45. Click OK to close the open dialog box.

You should not yet notice any change to your view.
46. On the Ribbon, click Manage = Settings = Additional Settings = Lines Styles.
47. Expand the Lines row if needed, by clicking the plus symbol to the left.

48. Change the Line Pattern for <Beyond> to Hidden 1/8" (Figure 7-5.11).

- ™
Line Styles -
Line Styles
Line Weight . . -
Category —— Line Color Line Pattern
Projection
o Lines 1 = RGE 000-166-000 | Solid
------- <Area Boundary> 6 Bl RGE 128-000-255 | Solid
...... and 1 || Hidden 1/8"
....... <Certedine 1 B Black Center 1/4"
....... «Demolished> 1 Ml Black Demalished 3/16"
------- <Fabric Envelope: 1 BN RGB 127-127-127 | Dash
--t_w ....... S0 ‘-idk‘-‘ JW% S a— et A o gl -

FIGURE 7-5.11 Line Style settings
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49. Click OK to accept the changes.

Your plan should now look like Figure 7-5.12 below.

FIGURE 7-5.12 Level 1 — Structural Slab and Foundation Plan; footing now shown dashed

Now for the explanation on how this

[ View Range S5 works. Every view has two settings, within
Primary Range the 1zew Range, that deal with the bottom
Top: Offet: 0 & of the view: Bottorz and VView Depth. Often,
I oo e o) offet: [0 & they are both set to the same value, which
Bottom: o T is equal to the level. This is how Revit is
i Dot able to show the 6™ floor plan, for
T e VR example, and not show everything else

down to the basement, since it was told to
o J[ cenel J[ mey J[ ne stop looking at the level line.
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Sometimes the Bottom setting is lowered to see beyond the level line in a plan view; for
example, to show a recessed lobby or in the case of our example, to show the top of the
concrete column.

Notice the image below which illustrates the two I7ew Range items under consideration
(Figure 7-5.13). The top of the concrete column is -8” from Level 1 and the Botfom setting

was set to -1'-0". If the Botfom was set to 0'-0" the concrete columns would not be visible in
the plan view.

If the 7ew Depth is set lower than the Bottom, in the [7ew Range, the objects that occur
between the bottom and the view depth, represented by the hatched area, have a special
override applied to their linework. Revit has a special Line S#yle named “<beyond>" and its
settings are applied to those lines.

The arrows in the image below point out the edges of elements, footings in this case, that
will appear dashed due to them falling in the hatched area and the “<beyond>"" line type
being set to a dashed or hidden line pattern.

FYT: The View Depth must be equal to or lower than the Bottom setting.

N Level 1
OI _ OII

7

10'-Q"

| _T.0. Footing
| _B.O. Footin

Footing in Projection
— it is within the view
depth setting of the
section view

Footing in Section

View Depth: -10'-0"
L g T G S A S s %

FIGURE 7-5.13 Section showing view range settings

QR
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Structural Annotation and Tags

In this last section specifically on Revit S#ucture related features, you will look at a few of the
tools used to annotate the structural plans. Addition of text, dimensions and tags is an
important part of the design process. Revit makes these tasks simple and efficient. All of the
dimensions and tags you will add automatically display the correct information because the
data is coming directly from the Revit elements being referenced.

Even though this is the only chapter specifically devoted to Revit S#ucture, it should be
pointed out that many of the concepts covered in it also apply to Revit Architecture. For
example, creating sections and elevations works the same way in all three flavors of Revit, as
do the following:

e Elevations and Sections (Chapter 8)

e Placing stand-alone content (Chapter 9)

e Creating schedules (Chapter 10)

e Producing photo-realistic renderings (Chapter 13)
e Placing Views on Sheets (Chapter 14)

e Sheet index (Chapter 14)

e Phasing and Worksharing (Chapter 15)

e Creating custom Families (Chapter 16)

Dimensions:

Placing Dimensions is quick and simple in Revit; you select the .A/gned dimension tool, select
two elements you want to dimension between and click somewhere to position the
dimension line and text. Anytime either of the elements move, Revit updates the dimension
automatically. If either of the elements being dimensioned is deleted, the dimension is
deleted. The dimension will be deleted even if the dimension is not visible in the current
view. For example, if a grid is deleted in a section view, all of the dimensions to that grid will
be deleted in the plan views.

Dimensions can be single or continuous; the image below shows one of each. The two 10'-

0" dimensions on the bottom are one element, not two; therefore they move together and
are quicker to place.

RO A

10'- Q" 10'- Q"

FIGURE 7-6.1 Dimensions; single or continuous
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One more important thing to know about dimensions is that they are view specific; in fact,
everything on the Annotate tab is view specific. This means the notes, dimensions and tags
will only show up in the view they were created in, which makes sense; you do not want the
structural beam tags showing up in the architect’s floor plans or their door tags and notes
about scribing a cabinet to a wall showing up in the structural plans. Only 3D elements show
up in all views. Annotation is considered a 2D element.

Now you will dimension the grids in the Level 2 — Structural Framing Plan view.
1. Open your law office model using Revit Structure.

2. Switch to the Level 2 — Structural Framing Plan view.

<

3. Select Annotate = Dimension = Aligned from the Ribbon. Aligned

4. Select Grid 1 and Grid 5 (first 2 of 3 picks required).

5. Select a spot just below the grid bubbles to locate the string of
dimensions (pick 3 of 3). See Figure 7-6.2.

a. 'The dimension should read 102'-0.”

FYI: The last pick cannot be near something that is dimensional, as Revit will just place another
witness line there rather than place the dimension. If you accidentally pick something, you pick it
again 1o toggle that witness line off and then pick_your final point away from it.

FIGURE 7-6.2 Overall dimension placed

Now you will add a second dimension line showing the major sections of the North side of
the building.

6. Using the Aligned dimension tool again, pick Grid lines 1, 2.8 and 5 (first 3 of 4
picks). See Figure 7-6.3.

7. TFor your final pick, click near the previous dimension, but wait until you find the
snap position where Revit indicates the standard distance between dimensions.

a. The dimensions should read 50'-0" and 52'-0" respectively.

9 2 29 __©
| i

g )

Lle

FIGURE 7-6.3 Second dimension placed
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Next, you will create one more string of dimensions which locate each
individual grid in the project.

8. Dimension each grid line as shown in Figure 7-6.4, placing the
string at the standard spacing location.

a.  The dimensions should read, from left to right:
i 26'-0"
ii. 24'-0"
iii. 8'-0"
iv. 32'-0"
V. 12'-0"

If any of your dimensions do not work, you may go back and double
check your previous work. However, if you are using the chapter starter
files on the disc that came with the book, you should not have any
problems.

Now you will place dimensions along the East side of the building.

9. Place the dimensions as shown in Figure 7-6.5.
Note how the dimensions automatically rotate to align with the
elements being dimensioned, grids in this case. You would need to use
the Lznear dimension tool if you want to force the dimension to be
vertical or horizontal for angled elements.
Dimensions can be selected and deleted at any time; this has no effect

on the elements being dimensioned. Dimensions can also be hidden in
any view via the “VV” shortcut.

FIGURE 7-6.4 Third dimension placed - image rotated to increase size
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10. Add two dimensions to locate the grids near the curved beams as
shown in Figure 7-6.6.

B2 - —— -

©
7'-73/8

FIGURE 7-6.6 Dimension near curved beam

Even though the dimensions do not show up in the other plan views,
@ you will want them in each of the structural plans. Next, you will learn
how to quickly copy the dimensions from one view to another. This only
works when there is something there for the Revit dimensions to latch
i onto. Your grids are, of course, consistent in each view so this method
will work.

-

11. Select all the dimensions just placed in this exercise, by holding
the Ctrl key and selecting them, use the Filter feature.

W |
o -

12. Select Copy in the Clipboard panel of the W
Ribbon, not the Copy icon on the Modify panel. ﬁ_ i
Paste 0

&

Clipboard

13. Switch to the Level 1 — Structural Slab and
- @ Foundation Plan view.

14. Select Modify = Clipboard = Paste = Aligned to Current View.

The dimensions are now placed in the current view; you did not have to
place them manually!

15. Adjust the grid bubble location so no dimensions are ovetlapping
the large spread footings.

FIGURE 7-6.5 Additional dimension placed

15
!
®
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FIGURE 7-6.7 Dimension copied to another view

Loaded Tags And Symbals

Select an available Tag or Symbol Family for each Family Category listed

Mote: Mulki-Categary Tag Families are not shown below,

Filter lisk:  <show all=

-

Load Family...

sl

Category Loaded Tags

Loaded Symbaols

-

Roorn Tag

Security Devices

Sheets E130x 42 Horizontal : E1 30x42 Hor

- Site

Spaces

Specialty Equipment

Sprinklers

i Stairs

Structural Area Reinfor.,.

Structural Beam System Tag

Structural Bearn Systems

Structural Columns

m

Structural Connections

Structural Fabric Reinfo..,

Structural Foundations

Structural Framing Tag : Boxed

Structural Framing

=1 Strurtural Tnternal | nads
1 1

[ OK ] [ Cancel ] [

Help

FIGURE 7-6.8 Loaded tags and symbols dialog
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Placing Tags:

Most elements in Revit can be
tagged. Each element category has its
own tag family option, which means
beams can have a different looking
tag than footings; they can also
display different information. Not all
tags are loaded for every element.
You may find that after trying to tag
something, a tag for that type of
element is not loaded and you have
to use the Load Family tool to get
one.
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It is possible to have more than one tag for each element. You can use the Loaded Tags And
Symbols tool, in the Tag panel fly out, to specify which tag is the default; see Figure 7-6.8.
Whenever a tag is selected you can swap it with other loaded tags within the tagged elements
category. As an example, you may want most beam tags to simply list the beam size.
However, some may want to list camber, studs, etc. You may have several tags loaded which
can report this information in the tag. One element can even have more than one tag.

Tags can be deleted at any time without losing information. All information displayed by a
tag is coming from the element which it tags.

16. Switch to the Level 2 — Structural Framing Plan view. 1_@
17. Select Annotate > Tag => Tag by Category from the Ribbon. Tag by
Category

18. Uncheck Leader on the Options Bar.

a.  We do not want a line with an arrow from the tag to the element.

19. Pick one of the curved beams in the Southwestern corner of the building; be careful
not to select the floor as it can be tagged as well.

The tag is automatically placed at the midpoint of the curved beam, and rotated to align with
the beam at that point. The tag can be selected and repositioned to avoid overlapping of text
and geometry (Figure 7-6.9).

-7 3/8"

FIGURE 7-6.9 Beam tag placed; the tag is currently selected
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20. Place a tag for the other curved beam.

Next you will place Beam System symbols. These will be added around the floor opening in
the Northeastern corner of the plan.

21. Zoom into the area at Grids 3/4 and E/D. 1
22. Select Annotate = Symbol = Beam from the Ribbon. Beam

23. Hover over the Beam Systems until it highlights with heavy dashed lines as in Figure 7-
6.10, and then click.

. i x

— R 19 =
- 5B |- "2}

| 't 15| .

FIGURE 7-6.10 Placing a beam system symbol

24. Now click anywhere near the center of the Beaw Systens to position the symbol; do
not overlap the beam tags at the perimeter.

25. Repeat these steps for the two smaller beams to the right (if needed).
The Beam System symbol is now placed as shown in Figure 7-6.11.
Like tags, beam system symbols can also be selected and then moved or deleted. The size of

the text and arrows for all tags, dimensions and symbols updates automatically whenever the
view scale is changed.

7-76



Law Office: Structural System
L]

|
o ki@
| A L aeKs @30 [ A
= st i 3
[l BRhCTR RE:3 %
- i £ i

| = E &
I R |rki@z o

i b i | I l

FIGURE 7-6.11 Beam system symbols placed

This is all the time that will be devoted to
annotation specifically in Revit Structure. There
are several other aspects that could be covered
but fall outside of the scope of this textbook.
For example, it is possible to set up a spot
elevation that will report the elevation of the
beam relative to the finished floor level. This
information could be added directly to the
beam tag.

Setting Up a 3D Structural Model View:

It would be useful to set up a 3D view just for the structural portion of the model. Follow
these steps if you would like to do so:
e Right-click and duplicate the Default 3D View, named {3D}.
e Rename the view to Structural 3D View.
e Change the Discipline to Structural in the Properties Palette.
e TypeVV.
e Turn off everything except the “structural” categories; make sure the “Show
categories from all disciplines” option near the bottom is checked.
o Leave floors and stairs on as well.
o Check the Transparent option to the right of Floors.

That is it; you now have a permanent 3D view for the structural BIM.

26. Save and backup your work.
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Self-Exam:

The following questions can be used as a way to check your knowledge of this lesson. The answers
can be found at the bottom of this page.

1.

2.

Revit 2012 cannot open Revit 2016 projects. (T/F)
When you load a beam, every possible size is loaded. (T/F)

Tags can be automatically added when placing a beam. (T/F)

Use the tool to narrow down the current selection.
The controls what part of the building a view is cutting
through.

Review Questions:

The following questions may be assigned by your instructor as a way to assess your knowledge of this
section. Your instructor has the answers to the review questions.

1.

2.

Revit Structure cannot create curved beams. (T/F)
The Revit Structure user interface is very similar to Revit Architecture. (T/F)

The Transfer Project Standards feature can be used to import several structural settings

into a project. (T/F)
Structural floor elements can show the profile of metal deck in sections. (T/F)

A Type Catalog allows you to select and load only the types you want from a family
which contains a large number of types. (T/F)

Revit columns can only extend from one floor to the next. (T/F)

When a grid is selected, if the icon near it says 2D, it will only move the grid bubble
location in the current view. (T/F)

Use a to quickly lay out the joists in a structural bay.

Beam elevations need to be changed to accommodate joist bearing conditions. (T/F)

10. It is not a good idea to delete tags as important information may be lost. (T/F)

SELF-EXAM ANSWERS:
1-T,2-F, 3-T,4- Filter, 5 — View Range
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