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Learning Objectives





Learn how to produce rapid-energy models in Revit to gain renovation work
Learn how to manage phases and phase filters to control the display of drawings to
match company standards
Learn how to model existing conditions quickly and accurately
Learn how to use existing conditions in Revit to produce better designs in less time

Description
At this point, most Revit software users can confidently rely on using Revit software throughout
every stage of a new construction project. But when the topic of using Revit software for
renovation work comes up, most people cringe. Many firms use a hybrid approach with
AutoCAD software and Revit software to crank out their renovation projects. Why not just do all
the work in Revit software? After all, for most firms, renovation projects account for the majority
of the workload. In this class, you’ll learn how to quickly add existing conditions for demolition
drawings, and you’ll understand why this will help you expedite the new design work. We will
also explore situations where existing conditions do not have to be completely modeled, as well
as how to get your drawings to look the way you want them to look. By performing all of the
work in Revit software, you will collaborate better with your colleagues and maintain your
company standards, while improving productivity. This session features Revit, Revit
Architecture, and Revit MEP. AIA Approved

Your AU Expert
Jason Boehning is the Building Content Manager at 4D Technologies and authors Revit and
Dynamo courses for AEC design professionals. Jason has a degree in Mechanical Engineering
and helped a design firm in Houston, TX implement Revit to increase productivity for
sustainable design and energy modeling. In 2012, Jason decided to make a career of teaching
building professionals how to use building design tools. He joined 4D Technologies in
development of their CADLearning® products, helping create affordable training for Autodesk
software. Jason is also a contributing author to several CADLearning eBooks. He also serves as
an Autodesk Revit Mentor All-Star to help people get started using Revit, and he is a repeat
speaker at RTC North America and Autodesk University. Jason is a Certified Professional for
Revit Architecture, Revit Structure, Revit MEP Mechanical, and Revit MEP Electrical.
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Introduction
Let’s get straight to the point. If you are reading this, you have several renovation projects that
someone wants done in Revit. And, more than likely, you are hesitant or flat out do not want to
do them in Revit. So you are attending this session or reading this paper so you can get an
understanding of how this should work in Revit. I understand that you may not want to, and you
probably feel like you are forced to.
So let me begin by saying I completely understand! I’ve been there. I’ve felt the same thing. But
now looking back, I’m glad I took the time to dig in and understand. Was it easy for me?
Absolutely not! I hope I can save you some trouble, though. I have done several renovation
projects in Revit – from minor build-outs to hundreds of thousands of square feet of renovation
with new construction added on. I’ve learned a lot of lessons along the way, and I hope I can
pass some along to you.
The majority of this paper will be an actual guide to how renovation projects work in Revit. For
those of you that are skeptical, I’ll start by giving you some reasons why you should create an
actual building model for renovation projects. Then the majority of the paper will focus on how to
use phases in Revit to progress through a renovation. Lastly, I’ll throw in some tips and tricks to
help speed some things up. I hope you find the content here beneficial. Please connect with me
on LinkedIn or Twitter, and I’d be happy to discuss any of this with you!

Why Model in Revit
There are really several benefits that are available when creating a building model. I listed
creating rapid energy models as a learning objective, because, in my opinion, energy analysis is
a major factor in influencing owners and winning projects. While pretty pictures and
walkthroughs are great and can help, showing an owner that they can save cash money speaks
volumes. You can also create amazing renderings these days that can only help. Whether you
are trying to win a project, convince an owner/organization to renovate, or show design options,
energy models and renderings can dramatically help. And having a building model helps you
create energy models and renderings.
Additionally, there are numerous benefits to the design team. With Revit, you can create a
parametric building model that contains all of your design information. You can also use tools
like Dynamo to dramatically speed up certain portions of the design. Once you have a building
information model, you can query information from it, document it on sheets, use it for
construction, and so on. Using models for construction allows for more coordination and can
speed up fabrication.

SAMPLE BUILDING MODEL
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Energy Analysis
Energy simulations are best performed early in the design stage. Once you have a project
identified, you need to get some information about the existing building. For starters, you need
to get measurements for the building envelope and basic information about what’s in the
building, such as HVAC systems, lighting systems, equipment and space usage. Best case
scenario is to get as-built drawings. Then, you can simply trace over the exterior walls to create
the exterior walls of the building model.
If all else fails, use an online map application. You can import an image into Revit. You just have
to make sure the scale is correct. If needed, you can visit the site for some quick spot
measurements to aid in getting the scale set for the map image. To start the process, you really
just need the building envelope.
Along with exterior walls, you also need exterior fenestration. Once again, if you do not have asbuilt drawings, you can use a map application to look at a street view of the building. You may
be surprised how much information you can actually get from this. And again, a quick site visit
and photos of the exterior always helps too.
Once you have the building envelope modeled, you should also model some interior spaces.
You do not have to model every single space. However, having some zoning can help with the
analysis. I would recommend at a minimum to create a space for each exterior exposure,
beginning at the exterior wall and extending 12 feet towards the interior. Then you can create a
single interior space for each floor, or divide it up by functional areas. For example, offices,
break room, lobby, etc. The point is to have a little more definition to the areas than just one
space for each floor.

RECOMMENDED MINIMUM FOR FLOOR ZONING
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Once you have a primitive building model, you can export a gbXML file to perform an energy
analysis in a third-party program, or you can use the integrated energy simulation tool in Revit.
Or, even better, you can use Insight 360 to generate some initial insights to help map out the
design.
Insight 360 is great in helping to understand what factors will influence the energy consumption
the most, as well as how the various design options affect the energy usage. When using the
energy analysis tools or Insight 360, make sure you specify the Energy Settings and space
settings in Revit. While you can use rooms, spaces provide more parameters that affect energy
analysis.

FACTORS IN INSIGHT

360

Insight 360 is a great place to start, but you may want to create more in-depth energy models,
depending on your needs. If this is the case, you can use the energy simulation tool in Revit, or
use a third-party analysis tool. When importing a gbXML file into a third-party program, the
biggest thing is to check the analytical model that was imported. Ensure that everything was
imported properly, and then specify the appropriate settings.
For these types of energy models, you want to focus on design options. For example, which
HVAC system will work the best? What are the best lights to use? What is the maximum amount
of insulation needed in the roof before the cost outweighs the savings? A quick analytical model
based on the building envelope will help you answer some of these questions. Then as the
design progresses, you can create more in-depth energy studies, if needed.
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Understanding Phases in Revit
With renovation projects, there is an existing structure. Therefore, the existing conditions need
to be modeled along with the new or renovated work that is to take place. Phases allow you to
model existing conditions and then show the new work that is to be performed – including
elements that need to be removed or temporally added for construction. Phases in Revit
essentially allow model elements in the project to be aware of time.
Each phase represents a distinct time period in the life of the project. By including time as a
parametric relationship within the Revit model, creating phases is much easier than in a 2D
CAD environment. Phases in Revit enable you to develop complex, phased projects within a
single building model, even if those phases involve complex renovations to existing buildings.

Introducing Phases
When working with phases, you will need to understand four concepts:





phase of the view
phase status of a model element
phase filter assigned to the view
graphic overrides that have been assigned through the phase filter

By default, there are two phases in a Revit project: Existing and New Construction. However,
you can create additional phases in a project as needed. Phases are controlled in the Phasing
dialog.

PROJECT PHASES TAB OF THE PHASING DIALOG
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Each view has a Phase parameter, and elements created in the view will have the same phase
as the view. The Phase can be set to any phase created in the project. By default, when you
start a new project, each view has the Phase set to New Construction. If you are working on a
renovation project, it is useful to have views with the Phase set to Existing, so that elements
created in that view will have the correct phase; in other words, they will be the existing building
elements before renovation begins.

PHASING PARAMETERS FOR A VIEW

Each element in a project has two phase parameters: the phase in which the element was
created (Phase Created), and the phase in which the element was demolished (Phase
Demolished). The combination of these properties results in four possible phase statuses:
existing, new, demolished, and temporary.

PHASING PARAMETERS FOR A MODEL ELEMENT
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An existing element is an element that was created in an earlier phase and continues to exist in
the current phase. A new element is one that was created in the current phase of the view. A
demolished element was created in an earlier phase and demolished in the current phase. And
a temporary element was created and demolished during the current phase.
For example, based just on the two default phases, Existing and New Construction, if an
element is created in the Existing phase and the element is not demolished, it is an existing
element.

PHASE VALUES FOR EXISTING ELEMENTS

If an element is created in the Existing phase and is then demolished during the New
Construction phase, the element is demolished.

PHASE VALUES FOR DEMOLISHED ELEMENTS
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If an element is added in the New Construction phase, the element is new.

PHASE VALUES FOR NEW ELEMENTS

And if an element is added in the New Construction phase and demolished in New
Construction, the element is temporary.

PHASE VALUES FOR TEMPORARY ELEMENTS
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If you are having difficulty grasping this concept, just think of it as you would if you were going
onto the job site of a renovation project. All of the elements that are present before you begin
work are existing, so they were created with their Phase parameter set to Existing. Once the
contractors get to work, which would be the new construction phase, elements to be removed
would be demolished. Any elements that are added as part of the new construction would
obviously be new construction. And any elements that are added as part of the new
construction, but are then demolished during that new construction, such as a dust partition that
is built to separate an occupied area from the construction zone, would be temporary.
Of course, in more complex projects, you can add more phases.
Each view also has a Phase Filter parameter that lets you control the display of elements in a
view. Think of a Phase Filter as a rule that you apply to a view to control the display of
elements based on their status: new, existing, demolished, or temporary. Each view can show
one or more phases of construction. The phase filter enables you to control which phases
appear in the view, as well as the graphics applied to those elements.

PHASE FILTERS TAB OF THE PHASING DIALOG

There are several default phase filters, and you can create custom phase filters as needed.
They are also controlled in the Phasing dialog. Phase filters show elements in a view based on
their phase status. The elements can either display By Category, be Overridden, or be Not
Displayed at all. The appearance of elements with a phase status set to Overridden is
controlled on the Graphic Overrides tab of the Phasing dialog.
In short, views have a phase parameter and elements have a phase status based on the
phases in the project. You can then control how the elements are displayed with phase filters.
Being able to incorporate the aspect of time into your projects can be extremely powerful once
you understand how to use it properly.

Understanding Phase Statuses
One of the most important things to understand when working on a project that uses phases is
getting the elements in the correct phase status.
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There are four phase statuses in Revit:





Existing
Demolished
New
Temporary

The phase status is based on the two phasing parameters for model elements: Phase Created
and Phase Demolished. The various combinations of these parameters results in the four
possible phase statuses.

FOUR NEW WALLS

To better understand, take a look at a simple example. Start a project in Revit and create four
walls. Set each wall to a different phase status by changing the phase in which each was
created and demolished. But first, look at the phasing properties of the view.
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In a 3D view, when you scroll down to the bottom of the Properties palette, you can see the
Phasing properties: Phase Filter and Phase. When you expand the Phase Filter list, you can
see that there are a number of default phase filters. Leave it set to Show All so you can see the
element in each phase status.

When you expand the Phase drop-down, there are two phases: Existing and New
Construction. Make sure that the phase of the view is set to New Construction.

PHASING PARAMETERS FOR A 3D VIEW
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Next, select the first wall. Now the Properties palette displays the properties of that wall. When
you scroll to the bottom of the Properties palette, you can see the Phasing properties of the
wall. Here, you can see the phase in which the wall was created (Phase Created) and the
phase in which the wall was demolished (Phase Demolished). Remember, the various
combinations of these parameters control the phase status of the element.
Initially, the Phase Created is set to New Construction and the Phase Demolished is set to
None, making it a new element. Change the Phase Created to Existing and leave the Phase
Demolished set to None. When you do, the phase status is changed to existing. However,
there is nothing that explicitly states that. Any element that is created in a previous phase and is
not demolished continues to be an existing element in future phases.

PHASE STATUS = EXISTING

Next, select wall 2. Change the Phase Created to Existing and change the Phase
Demolished to New Construction. This changes the phase status to demolished. Any element
that is existing from a previous phase and demolished in a current phase will be demolished
only in the current phase. In future phases, the element will not exist.

PHASE STATUS = DEMOLISHED

Wall 3 has the Phase Created set to New Construction and the Phase Demolished set to
None, making it a new element. Any element that is created in a current phase will be new only
in the current phase. In future phases, the element will be existing.

PHASE STATUS = NEW

Lastly, select wall 4. Set both the Phase Created and Phase Demolished parameters to New
Construction. When you do, the phase status is changed to temporary. Any element that is
created and demolished in the same phase is temporary in that phase.

PHASE STATUS = TEMPORARY

Page 13

Major Renovation Work in Revit
Also, pay attention to how the graphics of each wall has updated based on the phase status. In
the View Control bar, change the Visual Style to Shaded. Now the different phase statuses for
the four walls are even more apparent. The display graphics you are seeing correspond to the
Phase Filter of the view and the settings on the Graphic Overrides tab of the Phasing dialog.

WALLS SET TO THE FOUR PHASE STATUSES: EXISTING, DEMOLISHED, NEW , TEMPORARY
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Switch to a floor plan view and zoom in to the walls. Each wall also appears different in plan
view.

WALLS SET TO THE FOUR PHASE STATUSES: EXISTING, DEMOLISHED, NEW , TEMPORARY

You have complete control over how elements display based on their phase status, so you can
set each to meet your standards. By using the phasing tools, your model can keep track of
phases throughout your design process and display the phase statuses in each view, based on
your desired settings.

Managing Phases
Phases in Revit enable elements in the project to be aware of time. Many projects, such as
renovations, progress in phases. Each phase of the project represents a distinct time period in
the life of the project. By default, there are two phases whenever you create a Revit project:
Existing and New Construction. You can create additional phases, as needed.

PHASES TOOL ON THE MANAGE RIBBON
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To create a new phase, on the Manage ribbon, in the Phasing panel, click Phases. Revit
displays the Phasing dialog. On the Project Phases tab, you can see the two default phases.
There is also a field in which you can add a Description for each phase, if you wish.
Phases are listed in order from oldest, indicated by the word PAST at the top of the list, to
newest, indicated by the word FUTURE at the bottom. Lower numbers represent earlier phases.
When you click the number 2 box, the entire New Construction phase row is selected.

PROJECT PHASES TAB OF THE PHASING DIALOG

To add a new phase, in the Insert area, click Before to add a new phase before the selected
phase, or click After to add the new phase after the selected phase. And remember, demolition
is typically not a phase. Best practice is to have demolition be a phase status for elements
rather than an actual phase.
Also, once created, phases cannot be moved within the sequence. They also cannot be deleted.
If you were to delete a phase, you would potentially eliminate views and elements from the
model. Instead, you can combine adjacent phases.
To do this, select the phase you no longer need, and then, in the Combine with: area, you can
click Previous to combine the phase with the one directly above it, or click Next to combine the
phase with the one directly below it. When you combine phases, Revit reassigns views and
elements to the target phase. Be aware that if you had created views named to indicate that
they showed the phase being eliminated, those names may no longer match the phase for
which they were named.
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For most projects, it is entirely appropriate to have two phases. Even in the case of entirely new
construction, there is still the possibility that you would need to show existing and new site
conditions. For example, the graded region feature of toposurfaces depends on phasing in order
to report the cut and fill volumes of a site.

Creating Phase Filters
Phase filters determine the appearance of elements based on their phase status. A phase filter
is a rule that is applied to a view to control the display of elements based on their phase status,
which can be either existing, demolished, new, or temporary. You can control the phase filters in
the Phasing dialog, on the Phase Filters tab.

PHASE FILTERS TAB OF THE PHASING DIALOG

Here, you can see the default phase filters that already exist in the project. The name of each
filter appears in the Filter Name column. To the right of this column, there is a separate column
for each of the four phase statuses. You can change the display option for each phase status for
each phase filter, with the exception of the default, Show All, phase filter.
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For example, on line 2, Show Complete, when you click in the New column, a drop-down
becomes available. When you expand this drop-down, you can select one of the three options:
By Category, Overridden, or Not Displayed. When a phase status is set to By Category,
elements of that phase status will display using the graphic settings defined by their element
category. When a phase status is set to Overridden, elements of that phase status will display
using the settings specified on the Graphic Overrides tab. And when set to Not Displayed,
elements matching a given phase status will not display in the view when that phase filter is
applied.

PHASE STATUS GRAPHIC OPTIONS FOR A PHASE FILTER

Each phase filter will control the display of elements in the four phase statuses. For example,
Show Previous + Demo shows only Existing and Demolished elements, with their
appearance based on settings on the Graphic Overrides tab. New and Temporary elements
are Not Displayed.
To add a new phase filter, click New. Revit immediately adds a new filter. It is initially named
Filter 1. You can then change the name of the filter and adjust any of the settings in the New,
Existing, Demolished, and Temporary columns. To delete a phase filter, click its number to
select its row, or click in one of the fields in the row, and then click Delete.
After you have created phase filters, you can set the Phase Filter parameter for the various
views in your project to one of the phase filters listed here.

PHASE FILTER OPTIONS FOR A VIEW
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Working with Phase Status Graphic Overrides
When a phase status for a phase filter is set to Overridden, elements of that phase status will
display using the settings specified on the Graphic Overrides tab.

GRAPHIC OVERRIDES TAB OF THE PHASING DIALOG

On the Graphic Overrides tab, for each Phase Status, you can adjust the overrides that are
applied to an element's graphic display whenever a phase filter is set to Overridden. You can
adjust the Projection/Surface display of Lines and Patterns, the appearance of Cut Lines and
Patterns, apply a Halftone, and set a Material for each Phase Status.
For example, when you select the Existing phase status line, the fields in each column become
available. Under Projection/Surface, click the Lines button. Revit displays the Line Graphics
dialog. Here, you can choose the line Weight:, Color:, and Pattern: applied to existing
projection and surface lines. Or, you can click Clear Overrides, in which case the appearance
of these graphic elements will be controlled by their element settings. Click Cancel to close this
dialog.

LINE GRAPHICS DIALOG
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Under Projection/Surface, when you click the Patterns button, Revit displays the Fill Pattern
Graphics dialog. Here, you can choose whether patterns will be Visible and if so, you can
adjust their Color: and Pattern:. Again, there is a Clear Overrides button, but in this case, the
button is not available, because for the existing status, the projection and surface patterns are
not currently overridden. Click OK to close the dialog.

FILL PATTERN GRAPHICS DIALOG

Under Cut, the tools in the Lines and Patterns columns work the same way, but they control
the graphic display of elements that are cut in the view. When you select Halftone, elements
matching the display state will display as halftone. And when you click in the Material field, a
More (…) button becomes available. When you click the More button, Revit displays the
Material Browser, so you can choose the material used for the particular phase status. Revit
has default materials for the Demolition, Existing, New, and Temporary phase statuses. Click
Cancel to close the Material Browser.

Demolishing Elements
As stated before, for most projects, demolition will not be a phase, but rather the phase status of
an element. If an element is created in a previous phase and demolished in a future phase, that
element is demolished in the phase in which it was marked as demolished. It will be existing in
the previous phases and will not exist in any future phases.
For example, if you create an element when the phase of the view is set to Existing, and then
demolish the element when the phase of the view is set to New Construction, the element is
demolished in the New Construction phase.

PHASE STATUS = DEMOLISHED

When modeling existing conditions and new design, you simply create the elements in the
correct phase. Demolishing elements is a little different just because they are existing and will
be demolished in a future phase. Therefore, it is extremely important that you pay attention to
what phase the elements are being demolished in. With two phases, it is pretty straightforward.
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There are two ways that you can demolish elements. You can either change their Phase
Demolished parameter in the Properties palette to the phase that you want the element to be
demolished in, or you can use the Demolish tool. Changing the Phase Demolished parameter
is the easiest and most convenient. This way, you can select multiple elements and then adjust
the parameter for all of them at once.

DEMOLISH ELEMENTS BY CHANGING THE PHASE DEMOLISHED PARAMETER

You can also use the Demolish tool. It is located on the Modify ribbon, in the Geometry panel.
When you demolish an element with this tool, its Phase Demolished parameter changes to
match the current phase of the view. Therefore, it is important to check the Phase of the view
before you use the tool. This tool is still useful if you need to modify several elements. For
example, instead of using CTRL and selecting multiple elements to demolish by changing the
Phase Demolished parameter, you can simply use this tool to demolish them by picking them
individually. The benefit of the other method is when you can use a window to select multiple
elements to demolish.

DEMOLISH TOOL ON THE MODIFY RIBBON

In summary, when changing the Phase Demolished parameter, you can choose the phase that
the elements will be demolished in. When using the Demolish tool, you need to be in a view
that has the Phase set to the phase the elements will be demolished in.
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Project Setup
When you begin a renovation project, it is critical that you get off to a good start. If you have
already completed several renovation projects and have a project template for renovation work,
you will want to use that template. If you do not have any project templates, you can simply use
one of Revit’s default templates to begin. You can also transfer phase settings from an existing
project or project template.

Creating Views
One of the first steps to setting up a project is to create all the necessary views and set them to
the correct Phase and Phase Filter. For views created to show existing conditions, the Phase
should be set to Existing, or whatever phase you have for existing conditions. The Phase Filter
then needs to be one that shows New elements as you wish, because existing elements are
new in the existing phase.
After that, you can create demolition and new views. The Phase for both of these should be set
to New Construction, or whatever phase(s) you have for new design. Issues will arise with
existing rooms and spaces because they only appear in the phase that they were created in.
See the Working with Rooms and Spaces section under Tips and Tricks for more information.

PHASE PARAMETER FOR VIEWS

Once you have views created, you can begin modeling the existing conditions. Good practice is
to start with all the existing conditions, and then demolish the elements that will not be a part of
the renovated design. After that, you can begin modeling the new design.

Transferring Phase Settings
When you begin a renovation project, you may want to transfer all the phase settings from a
previous project. Or, depending on your role in the project, you can transfer the phase settings
from a main model. You can copy those phase settings using the Transfer Project Standards
tool. This will copy all the Phase Filters and Graphic Overrides to your current project or
project template. Take note that phases will not be transferred. So you will need to create any
new phases in the current project.
Page 22

Major Renovation Work in Revit
To transfer the settings, open the project where the phase settings are established. Then open
the project in which you want to transfer those standards to. If you are working in a project
where a model is linked, then you do not need to open the linked model. You can simply copy
the phase settings from the linked model. On the Manage ribbon, in the Settings panel, click
Transfer Project Standards.

TRANSFER PROJECT STANDARDS TOOL IN THE SETTINGS PANEL OF THE MANAGE RIBBON

Revit displays the Select Items to Copy dialog. In the Copy from: drop-down, choose the
project where the phase settings are already established. If you have a linked model that you
want to transfer from, you will see the linked file in the drop-down. Remember that you cannot
open a file that is linked into the current project. Doing so would unload the link.
To copy only the phase settings, click Check None to clear all of the checkboxes. Then scroll
down to Phase Settings, select its checkbox, and then click OK.

SELECT ITEMS TO COPY DIALOG
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Revit may display a Duplicate Types dialog to inform you that some types already exist in the
destination project but the settings are different. As long as this is what you want to do, simply
click Overwrite. If you only want to copy new standards, click New Only. If you need to check
the settings that will be overridden, click Cancel to stop the transfer.

DUPLICATE TYPES DIALOG

Working with Phases and Linked Models
When you are working with linked models, you will want to ensure that the phases are mapped
between the models. Best practice is to have the same phases with the same names. However,
there may be special cases where the phases do not match exactly. Having the same phase
names is still important, even if you don’t have all the phases created in one of the models.
Phase Mapping is a type property for linked Revit files. To map the phases, select the linked
model and then click Edit Type in the Properties palette to open the Type Properties dialog
for the link. Click Edit… next to Phase Mapping to open the Phases dialog.

TYPE PROPERTIES DIALOG FOR A LINKED REVIT MODEL
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In the Phases dialog, you can map the Phase in the host model to the Phase from link. Most
renovation projects only need an Existing and New Construction phase. When this is the
case, Revit should have no problem mapping these correctly. However, with more phases, you
will want to make sure you create the necessary phases in the host model and then map them
to the correct phase in the linked model.

PHASES DIALOG FOR PHASE MAPPING

Phase mapping is important because the elements in the host model need to match the
elements in the link model for each phase. This is especially important with various disciplines.
If the mapping is incorrect, you could have MEP and Structural build out phases in an
Architectural core and shell phase.
When the phases are mapped one-to-one, then the phase statuses in the linked model will
appear the same as the phase statuses in the host model. For example, you do not have to
worry about demolished elements showing up in the linked model while they are set to not show
in the host model.
However, you may have situations where you need to adjust the phase graphics in the link
separate from the host. You can control the Phase and Phase Filter for the link in a host view
in the Visibility/Graphic Overrides dialog. On the Revit Links tab, you can click the button in
the Display Settings column for the link.

REVIT LINKS TAB OF THE VISIBILITY/GRAPHIC OVERRIDES DIALOG
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This opens the RVT Link Display Settings dialog. Here, you can select either By linked view
or Custom. When you select By linked view, you can then select a view from the linked model
in the Linked view: drop-down. The link will then display as it does in the specified view in the
host view. However, remember that the settings in the Visibility/Graphic Overrides dialog only
apply to the current view. So you are specifying how the link will appear in the host view that
you opened the dialog from.

BASICS TAB OF THE RVT LINK DISPLAY SETTINGS DIALOG

When you select Custom, you can control several settings for the link, such as the Linked
view:, Phase:, and Phase filter:. In this case, you can control the phase of the link
independently of the host, in terms of how the link appears in the view.

BASICS TAB OF THE RVT LINK DISPLAY SETTINGS DIALOG
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Controlling the Visibility and Graphic Display of Elements
It’s important to understand all the options you have to control the visibility and graphic display
of the elements in your projects. This is especially important in renovation projects where you
have elements in different states.
Let’s start by looking at options to control visibility. You can control the visibility of model
elements with worksets, filters, the Phase Filter of the view, the Visibility setting in the
Visibility/Graphic Overrides dialog, and in the individual element overrides, such as in hiding
the element in a view. If an element is set to not display based on any of these settings, then it
will not display. So as you can see, there are several methods that can be used to control the
visibility of elements. Each method is a progression from a high-level control to the control of a
single element. It is important to establish your method of showing elements early. Just keep it
simple to avoid confusion.
If worksharing has been enabled in a project, then each element will be added to a workset, and
you can control the visibility by turning worksets on and off. Filters can control the visibility of
elements that share common properties in a view. There are multiple ways filters can be
utilized, but getting too complex with filters can be confusing and make controlling visibility
difficult. Phase filters control element visibility based on their phase status. The Visibility setting
in the Visibility/Graphic Overrides dialog controls the visibility of entire element categories.
And you can control the visibility of single elements by hiding or un-hiding them. Realize that
each method can be used on a view-by-view basis. Worksets can actually be used on a projectwide basis if the workset is not opened when the project is opened, but this is not good practice
to control element visibility.

PROGRESSION OF ELEMENT VISIBILITY CONTROL
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When using phases, Revit determines if an element is visible in a view based on the Phase and
Phase Filter of the view and the phase status of an element. There is not a dialog where you
choose what is visible.

Existing Elements
Any element that is created in a previous phase and is not demolished continues to be
an existing element in future phases. It will appear in views that have a phase filter set to
display existing elements.

PHASE STATUS = EXISTING

Demolished Elements
Any element that is existing from a previous phase and demolished in a current phase
will be demolished only in the current phase. It will appear in that phase when a view has
a phase filter set to display demolished elements. It will appear in previous phases as an
existing element. And in future phases, the element will not exist; therefore, it will not
display.

PHASE STATUS = DEMOLISHED

New Elements
Any element that is created in a current phase will be new only in the current phase. It
will appear in that phase when a view has a phase filter set to display new elements. In
future phases, the element will be existing.

PHASE STATUS = NEW

Temporary Elements
Any element that is created and demolished in the same phase is temporary in that
phase. It will appear in that phase when a view has a phase filter set to display
temporary elements.

PHASE STATUS = TEMPORARY
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Now that you understand how to control which elements are visible in a given view, you need to
know how to control their graphic display. Be aware that you cannot use worksets to control the
graphic display of elements – only their visibility. You can control the graphic display of
elements using the Object Styles for the project, the graphic controls in the Visibility/Graphic
Overrides dialog, the Phase Filter of the view, filters, and individual element overrides.
Once again, you should use higher-level controls so that you can control more elements at
once. However, with the graphic controls, some controls override others. The order of
precedence is as follows: individual element overrides, filters, phase filters, graphic overrides,
and then object styles.
For MEP systems, there are also graphic overrides. Those fall into the same category in terms
of order of precedence. However, system graphic overrides will override the graphic overrides
for a view.

ORDER OF PRECEDENCE FOR GRAPHIC CONTROLS

You should always begin any Revit project by adjusting the Object Styles to match your
company standards. Then you can override the graphics for categories of elements on a viewby-view basis using the graphic controls in the Visibility/Graphic Overrides dialog. You can
use filters to override the graphics for elements that share common properties in a view. Then
you can use individual element overrides if needed.
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For renovation projects, the use of phase filters comes into play. Remember that for each phase
filter, you can choose whether elements for each phase status are displayed based on their
element category, are overridden, or do not display. For the phase status conditions that are set
to Overridden, you can control the Graphic Overrides in the Phasing dialog.

PHASE STATUS GRAPHIC OPTIONS FOR A PHASE FILTER

This will apply to all elements in the phase status, regardless of their category. This is great for
existing, demolished, and temporary elements, because they are typically all displayed the
same. For example, elements that are existing and will be demolished typically appear with
thick, dashed lines. And elements that are existing and will remain typically appear with thin,
gray lines.

TYPICAL LINE STYLES FOR EXISTING AND DEMOLISHED ELEMENTS

There may be situations where you want them to appear differently. In those cases, you can use
a phase filter that will display those elements by category. Typically, you can set the Existing,
Demolished, and Temporary phase statuses to Overridden for the Phase Filter in views that
will be plotted. That way, all of the elements in those phase statuses will appear with consistent
graphics. Then the New elements can display By Category. This way, you can use the other
graphic display controls for the new elements and not worry about the phase filters interfering.
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Modeling Existing Conditions
There are numerous ways to go about modeling existing conditions. When you begin modeling
existing conditions, there are some things you need to consider. First, how much of the existing
systems do you need to model? You do not want to spend any more time modeling existing
conditions than you have to. The extent of existing conditions that you need to show may
depend on the contract. So you need to verify that first.
Before modeling any existing conditions, create a view specifically for existing elements. Set the
view’s Phase parameter to Existing. Then every element that is created in that view will have
its Phase Created parameter set to Existing.
If you can get away with not modeling everything, there are some great ways to show areas
where everything in an area needs to be removed. However, if you do need to model all existing
conditions, there are some ways you can speed up the process.

Using Filled Regions to Indicate Areas of Demolition
If an entire area is going to be demolished, it does not make sense to model everything in that
area just to show it as demolished. In some situations, you may need to in order for contractors
to bid. If not, you can use a filled region. This is also a great way to show the areas where
certain building systems need to be removed, such as fire protection, sound, etc.
Keep in mind the fact that filled regions are view-specific elements; therefore, they will only
appear in the view in which they were created. To create a filled region, on the Annotate ribbon,
in the Detail panel, expand the Region split button and click Filled Region.

FILLED REGION TOOL ON THE ANNOTATE RIBBON.

This activates the Filled Region tool. You can then use any of the options available in the Draw
gallery to sketch the filled region. You can also choose a line style in the Line Style drop-down
and the type of filled region in the Type Selector. When you click Edit Type, the Type
Properties dialog opens for the filled region. Here, you can change the Fill Pattern,
Background, Line Weight and Color of the filled region. If you use this method to show areas
of demolition, it is good practice to create a new type for each discipline you are going to show
demolished.
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You can also use any of the parameters under Identity Data to tag the filled region once it is
created. You should always try to avoid using text to annotate anything. It is good practice to
use Revit’s information, as this is the BIM approach. This will also help if any of the information
needs to be updated. For example, if you show five areas of demolition using a filled region, if
they are tagged based on one of the parameters, you can update all the tags at once. If you
used text to annotate the filled regions, you will have to update each one individually.

FILL PATTERN TYPE PROPERTIES

Also, pay attention to the Assembly Code parameter. All model elements have this Assembly
Code parameter along with an Assembly Description. When you click in this field and then
click the More button, Revit displays the Choose Assembly Code dialog. This is a list of
Uniformat codes assigned by R. S. Means. When you select an Assembly Code, the
Assembly Description updates and is read-only. You can use these parameters to tag a filled
region, which can be useful, especially if you are working on a government project.

CHOOSE ASSEMBLY CODE DIALOG
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As mentioned before, you can use any of the type properties to tag the filled region. You can
also use the instance properties Comments or Mark. Just remember that instance properties
only describe the one instance; therefore, they will have to be updated for each filled region.

FILLED REGION DEMOLITION EXAMPLE.

The default tag for detail items, which is the category filled regions fall under, reference the
Type Mark. So if you want to use another parameter, you can edit the label in the tag and
create a new tag.

Using Existing Drawings
Most renovation projects probably do not have an as-built Revit model laying around. If so, that
would be awesome! In some cases, you may be able to obtain as-built drawings from the
owner. In this case, you can import the drawings into Revit and then trace over them. This is a
relatively quick way to create an existing model and it does not cost much. Even if you do have
existing drawings, it is a good idea to take a site visit and do some spot checking.

Creating Point Clouds
Creating point clouds for existing buildings has become a popular method to create models over
the past several years. Most people think that you need a laser scanner to generate a point
cloud; however, there are other technologies that will help you create a point cloud for an
existing building. For example, LiDAR scanners can be an alternative to laser scanners. You
can also use photogrammetry to create point clouds.
3D laser scanning has been around for about 50 years. It is being used more and more with
major renovation projects. 3D laser scanners take distance measurements at every point, which
are used to rapidly capture the shape of buildings and interiors. They then produce an extremely
precise point cloud. These can be used for As Built models and can even be imported into
Revit.
Laser scanners can be rented. There are also several companies that can be hired to scan a
building and then create an existing Revit model. Depending on the size of your project and
budget, you can go this route to model the existing conditions. The downside to laser scanning
at this time is cost.
LiDAR, or LIght Detection And Ranging, is a technology that measures distance by illuminating
a target with a laser and analyzing the time of the reflected light return. You will typically hear
this referred to as laser scanning as well. LiDAR sensors are cheaper than laser scanners and
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can be mounted on planes, helicopters, UAVs, and other robotic devices to scan. The output is
also a point cloud. The results can be less precise than with a laser scanner.
Photogrammetry, on the other hand, is the use of photography to measure distances between
objects. So instead of an expensive laser scanner, you can use a camera to take pictures. Then
you need the appropriate software that can take hundreds or thousands of images and create a
point cloud.

SAMPLE POINT CLOUD

After a point cloud is created, it can be imported into Revit. Once imported, you can trace over it
to add actual building model objects. This can help speed up the process of adding existing
conditions. Just realize that point clouds do not create any building model objects. They are
simply used as a reference to create model elements in a Revit model.

Modeling Existing Electrical
Modeling existing electrical systems is probably the hardest part of any renovation project,
whether you are using Revit or not. Even a minor renovation can have a large impact on the
electrical system. Sometimes it does not make sense to model every single load on a panel just
to show one load update. And Revit does not really allow for modeling partial electrical systems.
To begin, focus on the basics of modeling existing electrical systems. Place electrical
equipment, electrical devices and lighting fixtures in the proper locations and ensure that the
correct loads are assigned. Once again, only model what you have to.
Now on to the hard part – existing circuits. The process is not necessarily hard, just tedious and
time-consuming. There are several ways that you can handle existing circuits and existing panel
schedules. First, be aware that wires in Revit are model objects, but they behave more like
annotation objects. They only appear in the view in which they were placed. Additionally, wires
do not have a Phase Created and Phase Demolished parameter. Typically, you will not show
wires in existing views. If you do, you can use the Visibility/Graphic Overrides dialog to adjust
the graphics for the view.
To create a panel schedule in Revit, you must have an electrical circuit created with electrical
devices or fixtures connected to a panel. So you must think in advance to the new design. If you
want to show any electrical devices connected to a panel, then that panel will need to be in
Revit. However, you typically will not need to model the entire existing electrical system, which
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would allow you to create all the panel schedules exactly as they are in Revit. Many design
firms can easily create panel schedules in Excel. In the case of electrical systems, it makes
sense to use a hybrid approach with Revit and Excel. Realize that this is not modeling any
elements in another program, just documenting existing panel schedules for reference.
Then when it comes time to show the new panel schedule, you can show just the circuits that
are modified. In this case, you will have two panel schedules that you need to keep track of: one
in Excel and one in Revit. You can use the tools in the Circuits panel of the Modify Panel
Schedule contextual ribbon to get the circuit in the correct location.

CIRCUITS PANEL OF THE MODIFY PANEL SCHEDULE CONTEXTUAL RIBBON

In this case, the Excel panel schedule would be the official record, while the Revit panel
schedule would show just the modified or added circuits. If you are not allowed by contract or do
not wish to use this method, you will have to create each circuit individually in Revit. Then you
can create panel schedules as normal. In the case of a small renovation project, you should just
create everything in Revit, as there would not be as much time saved. This is not necessarily
the BIM approach. But in order to save several hours on a project, it is a method to consider.
Another issue that arises in renovation projects is reusing a circuit. When all devices on a circuit
are demolished, the circuit becomes empty and is therefore deleted by Revit automatically. You
can then create a new circuit in the New Construction phase and use the same methods as
described before to move the circuit into the correct location. You could then denote that the
circuit should remain. Additionally, you will have to redefine all the circuit parameters and
ensure that they are the same as the existing circuit that was removed. Be aware that electrical
circuits have several parameters that affect the way Revit sizes it.
Another method is to add another device to the existing circuit, such as a junction box with no
associated load. Then when all the other devices are demolished, the circuit will still remain
because there is an element that remains on the circuit. The junction box simply acts as a
placeholder for the circuit. Next, in the New Construction phase, you can add the new devices
to the existing circuit. The only issue here is determining what to do with the junction box as it is
just a placeholder, not an actual element that exists. You can simply hide the element, but it
may appear in other views, so you will have to keep track of it individually. Another option is to
move it outside of the crop region. However, if you have multiple junction boxes created as
circuit placeholders, you will need a method to keep track of them, as there will essentially be
several elements “floating around.”
Lastly, another feature in Revit to be aware of is the ability to assign a Spare to a circuit. This
allows you to reserve any given circuit space for the future. You can also manually re-label the
Circuit Description, input the breaker size and input a load. However, the load is not assigned
a category for the load analysis or potential de-rating per the NEC. Also, the circuit cannot
appear in views and no conductors will be associated with the circuit. You may come across a
situation where you can use this.
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When dealing with modeling existing electrical systems for renovation projects, it is important to
understand your options. Then, depending on the size of the project and the scope of the
electrical work, you can decide which method works best.

Modeling New Design
The more accurate the existing conditions are and the more existing conditions you have in the
Revit model, the easier the new design will be. Once the existing conditions are modeled,
adding the new design is really not much different than any other project. Once again, you need
to pay attention to the Phase of the view to ensure that you are actually creating new elements.
Also, follow the plan for the project in terms of worksharing, visibility, graphics, and so on.

Reusing and Relocating
Sometimes situations arise when you want to reuse an element in a renovation project. For
example, maybe the doors will be re-used, or even air terminals and lighting fixtures. But the
concept of reusing and relocating elements is not a built-in feature of Revit phases.
Phases only control time, not space. So you really cannot relocate an element to a later phase.
Instead, you can demolish the elements that you plan to reuse and then copy or create similar
new elements, adding comments to the elements’ properties to indicate the design intent in a
schedule. You may also wish to use another type of the same element and change its
appearance in plan views or add keynotes to further document the intent.

Stick to the BIM Approach
As with any Revit project, you want to stick to the BIM approach. This simply means avoiding
any processes that do not add to the building model as much as possible. For example, adding
text instead of using tags, creating detail lines besides model elements, importing AutoCAD
schedules besides creating schedules in Revit, and so on. The more information you can create
in your Revit model, the more accurate your model will be. Remember that parameters used in
schedules and tags will either be always right everywhere or always wrong. But if you use text
to tag elements and import AutoCAD schedules, you are just increasing the number of factors
that have the potential to be mismatched and incorrect.
It may take some time to get your Revit families up to speed so that they contain all the
parameters you need to properly schedule and tag them in the project. In order to survive using
Revit for major renovation work, you will need to get them to that point as soon as you can.
Then you can load them into project templates to use on future projects.
Another thing to consider when creating families is the use of formulas. Adding formulas for
parameters can significantly decrease modeling time. You can also use conditional statements
in formulas.

Tips and Tricks
Working with Rooms and Spaces
Rooms and spaces behave differently than other model elements in phased projects. Whereas
most model elements contain a Phase Created and Phase Demolished parameter, rooms and
spaces only contain a Phase parameter. Rooms and spaces only appear in the phase in which
they were created. In other words, spaces created in the Existing phase will only appear in
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views whose Phase is set to Existing. They will not appear in the New Construction phase,
even though they have not been demolished.

PHASE PARAMETERS FOR ROOMS AND SPACES

There are two issues that arise from this functionality. The first is that existing spaces that will
remain must be recreated in the future phase. The second issue is in demolition views.
Typically, the existing conditions are shown in demolition views as well as the elements that are
going to be demolished. However, demolition is a phase status that occurs in the New
Construction phase. The issue is that you cannot show the existing rooms in a demolition view
that has the Phase set to the new construction phase of the project.
In this case, only the new spaces will appear in the view. However, when construction begins,
demolition will occur based on the existing conditions in the existing spaces. Creating a Phase
for demolition will not really solve this issue, as demolished elements will always be existing
elements demolished in a future phase. Here is a standard workaround for this issue:
1. Turn off Rooms or Spaces in the demolition view.
2. Create an existing view that ONLY shows existing rooms or spaces along with their tags.
3. Add both views to the same sheet and overlay the existing view on top of the demolition
view.
4. Create a viewport type for the existing view that only shows the viewport and not the
title, scale or extension line.
The result is essentially existing room tags for the new construction view (demo view).

Use Dynamo to Change Phasing Parameters
Whether you are new to Revit or are an experienced pro, you need to be using Dynamo!
Dynamo is a visual programming tool that allows non-programmers and programmers alike to
interact with the Revit API. This allows users to create programs to speed up redundant tasks,
or to create complex geometry that cannot be created natively in Revit. For this section, I will
focus on reducing redundant tasks using Dynamo.
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For example, you can use Dynamo to change the phase of views or change the phasing
parameters for elements. There are several scenarios for which this could be useful.

DYNAMO GRAPH TO CHANGE THE PHASE OF VIEWS

In the Dynamo graph above, the Code Block circled is the string that you will search for to filter
the views. In other words, you probably do not want to change the Phase for every single view.
So you can filter based on a string and then filter the views. For this example, it’s simply “Level”
so that the following views will be changed: Level 1, Level 2, Level 3, and so on. If you have
already created existing, demo, and new views, you can search based on the string “Existing”.
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In addition to changing the Phase of a view, you can change the Phase Created or Phase
Demolished parameters for elements. In the graph below, the Phase Created parameter is
changed for all the walls of a certain type. You can select the type in the Wall Types node. This
is just one example. There are several ways to select elements that you need to change the
Phasing parameters for.

DYNAMO GRAPH TO CHANGE THE PHASE CREATED OF WALLS
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Connecting to Existing MEP Elements
You must pay special attention when connecting new MEP elements to existing elements.
Problems can arise when connecting collinear ducts and pipes of the same size at the same
elevation. Regardless of the phase, when you connect two ducts or two pipes of the same size
that are collinear and share the same elevation, they will become a single element. The new
element will also take on the properties of the newest element.
With ducts, the type does not even matter as long as they are the same shape. For example, if
you connect a mitered elbows with taps rectangular duct to a radius elbows with tees
rectangular duct, they will become one mitered elbows with taps rectangular duct. Remember,
this is only for collinear ducts that share the same elevation. If you connect two different pipe
types, a coupling will be added automatically. If you connect two different duct families, such as
a rectangular duct and a round duct, the appropriate fitting will be added.
The problem that arises in phased projects is connecting elements as described above with
different phases. For example, when you connect a new duct to an existing duct, the existing
duct will become the new duct if they are collinear, of the same size, and of the same family. For
pipes, the same is true, but instead of the same family, they must be of the same type.
In order to avoid this problem, you must add a union fitting when dealing with ducts or a
coupling fitting when dealing with pipes. This will connect the elements properly. Then the new
ductwork will become part of the existing duct system, or the new piping will become part of the
existing piping system.

DUCT CONNECTION EXAMPLES

Be aware that when you have the top condition as shown above, you can drag the existing duct
to connect it to the new duct and they will not combine to form the same element. However, the
two duct elements will remain in two separate duct systems. This can lead to even more
confusion. So once again, the proper way to handle connections is to add the proper fitting
beforehand.
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Be aware that cable trays and conduit behave very similar to ducts and pipes. When you
connect two cable trays or two conduits of the same size that are collinear and share the same
elevation, they will become a single element, regardless of the phase, family, or type. So once
again, even on the electrical side, the proper way to handle connections is to add the proper
fitting beforehand.
As far as annotating the connection between new and existing elements, there are a couple of
things to keep in mind. You need to ensure that existing elements are denoted properly. This
can be by graphics only or a combination of graphics and tags. Additionally, there is typically
some type of indicator to signify the connection between new and existing elements.
Unfortunately, there is not a way to have Revit show you these connections, so you will have to
manually add this indicator. An easy way is to simply create a symbol and add the symbol to a
view. Realize that you can add leaders to a symbol. Symbols are view-specific elements though,
so you must remember that they will only show in the views in which they are placed.

A SYMBOL INDICATING A CONNECTION TO AN EXISTING ELEMENT

A great thing about symbols is that they are not associated with any model elements, like tags
and keynotes. Additionally, symbols can be used to create note blocks. A note block is a
schedule of annotation elements placed using the Symbol tool. However, it is not a schedule of
all symbols. You just select a single symbol family. This allows you to use symbols almost the
same way you would keynotes.

Conclusion
In conclusion, keep these tips in mind so that you can survive using Revit for major renovation
work:










Understand how phases work in Revit
Have a plan before starting the project
Ensure that elements are created with the correct phase status
Only model as much of the existing conditions as needed
Use other approaches to show entire areas that need to be demolished, such as filled
regions
When modeling existing conditions, stick to the areas being modified
Use parameters to create tags besides using text
Use high-level controls for visibility and element graphics before using individual controls
Use Dynamo to speed things up!
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