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Revit MEP Worksets and Model Management

Martin Schmid, P.E. — Autodesk

ME310-1 Utilizing Revit MEP requires having a Revit Architecture model into which MEP elements
can be placed. Many MEP consultants work both with architects and in a separate “linked” model from the
architectural model. This advanced level class explores the process for sharing models, including tips for
organizing models for the extended design team. Additionally, we'll demonstrate methods for using worksets
to organize Revit models for multidiscipline collaboration. Planned organization of Revit worksets can help the
extended design team control model memory requirements, as well as display model elements. Even if you're
not utilizing linked models, many concepts of this class will apply to the multidiscipline design team.

About the Speaker:

Before accepting the role of Project Consultant at Autodesk, Martin worked as a mechanical and electrical
systems designer and, most recently, as an engineering coordinator. Martin has been using AutoCAD since
Release 10, and is fluent in the customization of Autodesk products, including AutoCAD Architecture,
AutoCAD MEP, and Revit MEP using .NET.

Martin has worked closely with both the AutoCAD MEP and the Revit MEP development team to share
insights gained while consulting with customers, and has developed custom solutions for customers built on
AutoCAD Revit MEP Suite to streamline documentation and analysis workflows.

martin.schmid@autodesk.com

Autodesk, Inc. | [k

Autodesk



Autodesk
University
2007




Autodesk
University
2007

Revit MEP Worksets and Model Management

Table of Contents

LiNKING REVIT IMOTELS ......veiiiiiie ettt et e e e st e e s et e e e sbte e e e s abaeeesnbeeeessteeeesaseeeean os 3
Utilizing Archit@Ctural WOTIKSEES ......eiiiiiiii ittt ettt e et e e et e e e ata e e e s aae e e s nareeesnnsaeeaan 5
(01 g Y o TV AY Lo T g Y= 4P 7
Element Borrowing vs. Workset OWNEISNIP .....cicciiiiiiiiiie ittt ettt e s e v e e s saraeeesnsaee s 8
Controlling Visibility in LINKEA FIlES......cciiciiiiiiciiee ettt etee e e satee e e e e e e e eatae e e sneneeeeaes 10
U] o T 0] o T =Tot Y 477 (=PRSS 10
UsIing Linked DiSplay SETHINGS .....uvriieiiiiiiiiiiiiiee ettt eeette e e e e e e e sbrae e e e e e eeetaraeseeseeesasrareeeeeessnnnns 11
(0o T 0 d o ANV ATy o 11 L1 Y2 U 12
Creating VIEW FIlLEIS covii ettt e et e e e e e e e et e e e e e e e s e e aaetaeeeaeeesannbtaaeeeeseesannsraneeens 13
APPIYING VIEBW FIEBIS .ttt ete e e e e e e e ate e e e s bae e e e ssbeee e sateeeesabeeeesnnraeees oes 14
Quick Reference: Model Configuration ProCEAUIES ..........eeieicuiieeieiiiee ettt et e e aee e e aaee e 16
SEEPS L0 LINK @ FIl@ wrveeeeeiieiiieeee ettt e e e et e e e e e e e et r e e e e e e s e atabaeeeeeee e nnssaaeeeeeeenannrranaeans 16
Quick Reference: Steps to COPY/MONITOr @ PrOJECE.......cccuiiivieiiieee ettt et et 17
Quick Reference: Coordination REVIEW ........cccuiiiiiriiieeiiieerieesieesieeesiee e seteesieessaeeesaaeessaeesbeeeseeenns 18

Autodesk, Inc. | i



Autodesk
University
2007

Linking Revit Models

In general, the Origin-to-origin option provides the most predictable outcome when linking models, and
for long-time CAD users, this should be no surprise. What may be of surprise is that the origin in a Revit
model isn’t readily apparent because the coordinate system isn’t directly accessible in the Revit UL.
Using the Origin-to-origin option is akin to inserting at (0,0) in traditional drafting applications.

Fositioning

() Automatically place (2 Manually place
i) Center-to-center
(%) Drigin-to-origin
i) By shared coordinates

Even though the Center-to-Center option is the default option, it isn’t typically used to link entire
building models (MEP, Architecture, Structure). The reason is that the center of the models change in all
three coordinate axes as the model develops. For example the image on the left below shows an
Architectural Model linked into an MEP model, and the MEP model contains a single duct. The image on
the right shows the duct linked back into the Architectural model using the Center-to-Center option. As
you can see, the duct is centered into the model, and clearly not in the location intended by the MEP

] |

design team.

e QL | =

Figure 1 MEP model on the left imported into the architectural model on the right using the Center-to-Center
option.
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Figure 2 Model linked Center-to-center

The figure above shows the same MEP model linked into the architectural model in elevation view.
What you see here is that the duct is in the center of the level that the model is centered between the
architectural Level 1 and Level 2, and the level lines, thus, do not align. Clearly, Center-to-center option
is not what is desired.

If the Center-to-Center option is desired (in my experience, | have not come up with a use case), you
may get the following message. This message indicates that your visibility or view range settings may
preclude the imported geometry from showing. For the example above, by default, ducts are not visible
in architectural views, so importing a MEP model may result in nothing visible in the current view.
Adjusting visibility and view-range settings prior to importing may be necessary.

Revit x|

_

Cannot get center of imported geometry in current view to place import.,
[} Imported file will not be centered on current view,

-«

Tip: Once the model is linked, /

it. It WON'T prevent it being deleted; however, a warning is issued when a user attempts to delete a

pin itin place! This will prevent you for inadvertently moving

pinned or linked element.

Consider another issue: The architect moves the whole building (they wouldn’t do that, would they?!)
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What we can do here is sketch in some reference lines at some original grid intersection using the

Architectural model prior to the building shift (you did keep a backup, didn’t you?). After doing this, you

can then use & Align ¢o align the architectural model with the reference lines (then delete the reference
lines if you wish).

Utilizing Architectural Worksets

Worksets should help you organize your model in ways that help the extended design team utilize the
model in the most efficient means possible. Utilizing the worksets from the Architectural model can be
advantageous if the worksets have been created, and used, in a manner that supports effective
collaboration. When linking an architectural model, it is possible to specify what worksets to load. In
the Add Link window below, the Open Worksets: option is set to Specify. When linking a file using this
option, the user is prompted with a list of the worksets available in the file being linked.

=

Add Link
Q2 E-
L1 M e 4 lﬂm' i =h Preview
L ;f' 1ol i e = !
G o -
! I LR R (. |
= e W e (- |
[ 1L TR TR B e LR |
dath -_l' LR T I A i G
d"“- ¥} I T PR T
| >
| = Open 'Workzets:
" File name: | v| iSpecif_l,l Vi
L2 0 Fiesoftype: | RYT Files [t v| [ Qeen J[ Cancel |

To not load particular worksets, simply select the workset name from the list, and click the Close button.
When the file is linked, the memory with the associated unloaded worksets is not consumed, and can
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keep a significant amount of RAM from being utilized. Additionally, since the graphics for these

particular worksets don’t need to be generated, you may experience better overall performance .

Linking Worksets

W'orkset 1

Marne Editable Cner Borrowers Cpened
Care Mo : Yes
Exterior Curkain Svstem Mo Mo
Inkerior Walls Mo Yfes
Shared Levels and Grids Mo Mo

Open

As you can see below, even with the Exterior Curtain System workset turned off, the room elements are

still bounded by the exterior geometry. This is because the rooms are copy/monitored from the

underlying architectural room, and are not bound by the geometry in the host model.

-0 Revit Links | |
Reload
Unload
Cpen {(and Unload)

Reload From...

Copy to Clipboard

Select All Instances
Create Instance
Makch

Properties...

I

To specify a different workset configuration (i.e., unload the Interior Walls workset to work on just the

Core), right click on the appropriate linked file under Revit Links in the Project Browser, and select

Reload From... Leave the file name selection as is, and select Specify for Open Worksets. Click Open,

and then selectively close the worksets you don’t want to open as before.
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MEP users may configure worksets to help architects and structural engineers selectively load worksets.
An example of this would be to utilize a separate workset for all MEP equipment. This will allow the
structural engineer and architect to load only the equipment into their model for visual screening, point
load and reinforcement verification, and clearance validation, without having to load all the ductwork,
lighting, and other MEP appurtenances.

Creating Worksets

It is easy to go overboard with the quantity of worksets without the proper insight. Do NOT use
worksets as a replacement for layer control (you should be using Visibility/Graphics Overrides and View
Templates to accomplish most visibility related tasks). The more worksets you have, the less likely you
are to place elements into the correct worksets, and thus, the less useful they become. If you don’t
know why you’re creating the workset, then don’t. More importantly, if other users don’t know why the
workset exists, confusion and misuse may ensue. There is no automated mechanism by which to ensure
elements are placed in a particular workset. However, to change the workset an element belongs to,
simply select the element(s), and in the Properties window, select the appropriate workset.

Identity Data
Cormenks

hilled Water Piping
ondenser Water Piping
as Fiping

Phase Creaked
Phase Demolished

Fhared Levels and Grids
arkset]

If the Workset property is read-only, as shown below, this indicates that the elements you have selected
are non-editable. l.e., they are in a workset that you do not have ownership of. To be able to change
the workset of the element, you must first make the element editable. This can be done by either
making the workset editable (in otherwords, taking ownership of the entire workset), or clicking the 4
control to make the element editable. If you are modifying many elements, it will probably be quicker
to make the workset(s) editable.
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Identity Data o
Corments
Mark

Phasing
Phase Created Mevs Construction
Phase Demolished Mone i

bo

Element Borrowing vs. Workset Ownership

In many cases in Revit MEP, it is easier to work in what some call Element Borrowing Mode instead of
using Workset Ownership. Workset Ownership creates an environment where users retain ownership
of entire worksets, and permission must be granted for other users to make changes to elements. For
example, if a user owns the MEP Equipment workset, and a user needs to relocate a piece of equipment,
or even just change the Mark of the equipment, the user must first request permission in Revit, notify
the owner that they are requesting permission, and the owner must grant permission. Using ‘Element
Borrowing Mode’, elements are borrowed ‘on the fly’, and provides a much more fluid workflow.
Worksets were originally implemented to allow multiple users to work together prior to the
implementation of the element borrowing functionality; now that elements may be transparently
borrowed when multiple users are working together, there may be limited cases where you would apply
Workset ownership (i.e., perhaps to ‘lock’ a linked Architectural or Structural model).

There is no setting to use Element Borrowing Mode, it is just a matter ensuring that the appropriate
worksets have no owner. With no owner, the elements in the workset are borrowed automatically as
needed. Clicking Save to Central automatically relinquishes ownership of the borrowed element(s) so
that another user may make modifications as necessary.

In Revit MEP, users should be aware that even though they are not directly modifying an element, they
may end up borrowing elements unwittingly. As users work in the model, they may be inadvertently
borrowing more and more elements, and precluding others from doing the same. The following
message is a common occurrence in such a scenario:
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Revit MEP 2008

Error - cannot be ignared

Ea_nﬁadlt .th;e el;al:ner;.t_u.ntil ‘schmidm’ rezaves the element to central and |
érelinquishes it and you Reload Latest, |

)

Place Fequest

The reason for this is due to the way information is kept
synchronized within Revit MEP. Whenever a change is
made to an element that is ‘downstream’ of another
element, the information must be pushed upstream to
keep everything synchronized. For example if User A
modifies the flow at diffuser A, the flow information is
propagated through the duct system as far as it is
connected. When this happens, User A not only borrows
diffuser A, but also becomes borrower of all the other
components upstream of that component. If User B were
to attempt to modify the flow of any of the other

terminals at the same time, User B would receive the
above Error message, alerting that User A needs to save to central.

In most situations this is easily mitigated by strategically assigning work tasks to users. In this example,
it probably isn’t necessary for User A and User B to be working on the same portion of the building.
What happens in a more complicated scenario? Say for example, multiple VAV boxes are connected
upstream to a common air handler. The same issue would happen, only at a grander scale. If User A
were to modify the flow on a diffuser in one area of the building, potentially ductwork all the way back
to, and including, the AHU would be borrowed, precluding User B from making changes to any elements,
even though the user may be working on a completely different portion of the building.

The easy solution is to simply ‘break’ the ductwork at some point to keep the flow going all the way up
stream, and thereby segregating the data that users will be updating. In the example below, all the
diffusers on the level are connected back to a common air handling unit on the roof (at point C). If User
A modifies the diffuser at point A, all elements through to point C may be borrowed. This precludes
User B from making a change to the diffuser at point B, because this would require information to be
updated through to the air handler at point C as well. To allow multiple users to work together, the
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=& 5plit tool may be used to create a gap in the duct system at points D and/or E. Use the
[] Delete Inner S egment

option to create this gap to control how far information will update.

Strategically segregating the data in
the model can help ensure that
multiple users can work side-by-side.
In the scenario above, User A can

freely modify everything downstream
of point D, and User B can freely
modify anything downstream of point

E. When all updates have been made,
the ducts may be easily stretched

back together to complete the
system.

Controlling Visibility in Linked Files

There are two different scenarios of how you may want to control the visibility of elements in a linked
model. The first is where you want to change the visibility, and it is acceptable that this change affects
the visibility of the elements in the host file. The second scenario is where you want to turn off the
visibility of components in the architectural model, but you want to leave the visibility of the
components on in the host model.

Using Object Styles

The first scenario is handled using typical Object Styles (Settings menu) and Visibility/Graphics Overrides
in View Properties. A common example of this is where you may want to modify the display of the walls
in your MEP views. For example, you may want to make the linework lighter, and hide the interior wall
components. The first portion is handled by modifying the Object Styles. In this example, | changed the
Wall and Common Edges cut line weights, from 5 and 2 respectively, to 1.
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Default Modified Object Styles Overridden View Settings
Line Weight
Cateqgory
Projection Cuk
= W allz 2 1
Analytical bodel ] 1
Commion Edges 2 1
Hidden Lines 2 2
Wall Sweeps - Cormice 1 ]
[ Windrws 2 2
[ Select All ] [ Select Mone ] [ [ vt

Show categaries from all dizziplines
Modify the Wall’s Object Styles

P walls

[ override... | Owerride... | Owerride... | Override |
- windows
-] wires P
[ All ] ’ Mone l [ Ihvert ] [ Expand Al ] Brieme HostLayers

[]Cut Line Styles
Show categories from all dizciplines

Override the View’s Visibility/Graphics Settings

There may be other architectural object types that you want to set to Coarse, instead of using the By
View setting, such as stairs, windows, and doors. You can also make the Visibility/Graphics changes to
your View Templates (Settings menu). This will allow you to apply these changes to multiple views at
once. This simplifies the display of the architectural background, and may result in a performance boost
since there are fewer graphics to generate.

Using Linked Display Settings

The other means of controlling the visibility of linked elements is to utilize the Revit Links tab in the
Visiblity/Graphic Overrides window. Say, for example, an architect utilizes the Electrical Equipment
category to create things like the bag conveyer system for an airport. Sure, the correct thing to do
would be to set the category of the families to ‘Specialty Equipment’, but alas, you need to create a
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presentation drawing, and you have all these funky blobs on your electrical drawing. So, what you need
to do is configure the display Electrical Equipment in the linked file to display differently than that in the
host file, so the method employed above won’t work.

On the Revit Links tab, click the button in the Display Settings column; by default this button is labeled
‘By Host View’, indicating that the linked file is displayed the same as the model it is hosted into.

Next you will see the Link Display Settings window with three main options. Instead of the default,
select Custom.

) By host view By linked view (&) ¥ ustomi

Then, on the Model Categories tab, select <Custom> from the drop down list.

Model categories: <Cuskarm = A

By hiosk view =

Show model categories in this views

You then have the ability to fine-tune the display of elements by editing the display properties. In this
case, | checked the Halftone option for the Electrical Equipment, and click the Override.. button under
Lines to set the line weight to 1.

Projection/Surface Zuk ~
Wisibility Halftone
Lines Patterns Lines Patterns
P~ Electical Equipment COverride. .. Ovetride. ..
c s

C )

A similar approach may be utilized to control the visibility of items requiring visual coordination. Say, for
example, the architect places water closets in the model. However, you find that they placed floor
mounted water closets where it is desirable to utilize wall hung fixtures. You could create an inspection
view that shows the locations of the architects fixtures in one color, and your fixtures in another. Then,
if any changes are made, it will be easy to find where there are fixtures that don’t visibly line up.

Control Visibility

In addition to the methods employed above to control visibility of objects, it is also possible to hide
elements using View Filters. It is also possible to apply visibility overrides using filters to modify the
color, line weight, and line type of elements.
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Consider the scenario where an absorption chiller, with chilled water supply/return, condenser water
supply/return, and steam supply/return is piped; however, all the piping appears the same. Itis
desirable to setup view filters to be able to distinguish the different piping systems. The System
Browser below shows that the piping systems have already been created, and renamed as appropriate.

Piping Worksets.rvt - System Browser

Systems Size

= [ Piping [7 systemz]
= [#] Hydroric Supply
+ ﬁ Chilled " ater Supply
+ ﬁ Condenzer Supply
H-F Steam Supply
=[] Hydroric Return
#-g7 Chilled Water Retun
#-gF Condenser Fieturn
g Steam Retum
+- B Sanitary
[_1 Electical [0 systems)
£ Unassigned

Tip: To rename a system from the default ‘Hydronic Supply System 1’ convention, select a pipe on the

r

system, click the Edit System button @ on the Options Bar, click {Z S¥stem Properties on the Design Bar,
then enter an appropriate system name in the Element Properties window.

I |System Mame [Chilled Water Return | I

Implementation of view filters is a two part process:

1. Create the View Filters
2. Apply the View Filters to view Visibility/Graphic Overrides

Creating View Filters

For the above example, we are going to use a total of six view filters to parallel the piping systems
defined above.

e Steam Supply e Condenser Water Return
e Steam Return e Chilled Water Supply
e Condenser Water Supply e Chilled Water Return

Note: View Filters are Case Sensitive, i.e., ‘Steam Supply’ is different than ‘steam supply’.

To create the view filters, follow these steps:

1. From the Settings Menu, select Filters...

2. Click #9 to add a view filter, and name it appropriately.
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3. Inthe Categories list, select Pipe Fittings, and Pipes.

4. Inthe Filter Rules, create two rules. Both beginning with ‘System Name’, ‘contains’, then fill in
Chilled and Return as shown below. (Using this method allows you to have multiple systems
with similar names, i.e., you could have two chilled water return loops: ‘Chilled Water Return A’
and ‘Chilled Water Return B’, and the filter for modifying the visibility/graphics overrides would
apply to both.)

Filters E|

Filters Categories Filter Rulez
ab Select one or more categories to be . e |l I
& @ I x included in the filker. Parameters commaon Filter by: LS_?E‘E“]._’?‘_‘?FEE_K.!
. ta these categones will be available for [ ;
Mechanical - Supply defining filker rules. | corbairs X |
Mechanical - Return i e i [Chiled
Mechanical - Exhaust . F'!pe Fittings B |
Domestic |[] Pipes T ——————
S anitary And: | Sustem Name w | C]
Hydranic I ; |
| containg b
Domestic Cold Wwater 1 |
Diomestic Hok W ater | Frstum |
Chilled ' ater Retum g
And: i[none] Vl [:]
| Checkal | | Check None
[[] Show categories from all disciplines

Hide un-checked categories

I 0k ] [ Cancel Apply

Repeat steps 2-4 to create the 5 other Filters listed above.
Applying View Filters
Now that we have the view filters defined, we will apply them to our mechanical view template.
1. From the Settings menu, select View Templates...
2. From the Name list, select and appropriate view template (i.e., Mechanical Plan).
3. Click the Edit button next to Visibility/Graphics Overrides
4. Select the Filters tab.
5. Click the Add button.

6. Select the six view filters created in the previous section, and then click OK.
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7. For each of the view filters, click the Override button in the Project/Surface Lines column, and

select a color and line type for each. Click OK when finished, and click OK to close the View

Templates window.

Marne

Visibility

Prajeckion/Surface

Lines | Patterns

kechanical - Supply
Mechanical - Retum
kechanical - Exhaust
Domestic

Sanitary

Chilled " ater Return
Chilled " ater Supply
Condenzer ‘W ater Return
Condenzer 'Wwater Supply
Steam Supply

Steam Feturn

ESCHCACAl Al i AHE Y

You can now apply the view template to your

views as needed, and the pipes of the various
systems will be represented as defined by the

view filters.

Note that the Domestic and
Sanitary filters in the
Mechanical Plan view
template have the visibility
unchecked. This is what keeps
domestic hot, cold, and
sanitary piping from showing
up on Mechanical views.
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Quick Reference: Model Configuration Procedures

Setting up a linked Architectural model is relatively straight forward. After the model is linked, you’ll
likely want to employ Copy/Monitor to leverage levels and spaces from the architectural model. As the
architect makes change to the underlying model, it may be necessary to use Coordination Review to ‘re-
sync’ the models.

Steps to Link a File
1. Open the model to be linked in, and select Detach from Dietach from Central
Central, and re-save the file, and close it. This is to ensure (] Zwdit

that the cached path stored in the file is on your network, I Open ] [ RS-

and not referring to a drive/path on a different LAN.

Note: If you do not do this, other users linking the model may not be able to see it, and it may
be unavailable when you close/reopen the MEP model due to the ‘foreign’ cached path.

2. Create a new model from a MEP template

3. Save the file

4. Open an elevation view

5. Delete all the levels

6. File Menu > Import/Link > Revit...

7. Select Origin-to-origin positioning

8. Select the architectural / structural model

9. Click Open

10. Select the linked in model in the drawing area

11. Click the Pin on the toolbar
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Quick Reference: Steps to Copy/Monitor a Project

In general, it is only necessary to Copy/Monitor Levels and Rooms. It is not possible to Copy/Monitor
other elements, such as light fixtures. And, even though you can, you really don’t want to Copy/Monitor
walls or architectural elements... it leads to a growing file size, with no real benefit. Although you may
think to Copy/Monitor walls so you can use Wall Based families, you are better off using face based
families. They are more flexible with regard to where they may be placed, and they can be hosted
through a link.

1. Tools Menu > Copy/Monitor > Select Link
2. Options (Design Bar)

3. RoomsTab

4. Click Edit next to Phases

5. Setup the phasing between the models for the rooms.
6. Click OK.

7. Copy (Design Bar)

8. Check Multiple on the Options Bar

9. Drag select all the levels in the model

10. Click Filter on the Options Bar

11. Verify that only Levels is checked

12. Click Finish on the Design Bar

13. Click Copy Rooms on the Design Bar

14. Click Finish Mode on the Design Bar
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Quick Reference: Coordination Review

Coordination review is the process by which
models are resynchronized if there are
changes to the linked architectural model.
For example, if the level to level height
changes, levels are renamed, or rooms are
deleted, Coordination Review is necessary to
make the adjustments. When these types of
significant changes are identified when a file
is opened, the user is prompted, as shown
here.

To address the coordination issues, select
Coordination Review from the Tools menu,
and select the appropriate linked file.

When the Coordination Review window

Revit MEP 2008

Meszages
= 2Warings [may be ignored]
(=}~ Fioom 'Rioom B'cannot be updated from the Link,
= aing 1
[ “workset] : Rooms : Room: Foom 6 - Mumber 6 - id 410733
[=) Instance of linked .rvt file needs Coordination Review
= Warning 2
[ “worksetl : BYT Links : Linked Revit Madel : Architecture.rvt: 1:
loc:ation <Mot Shared: - Mame 1 : id 406768

More Info Collapse <<

Ta highlight an element in the graphics windaw, zelect it in this tree.

oK ] [ Cancel ]

opens, the issues will be listed, and you can select the appropriate action. Assuming the architect made

the changes cognitively (cough, cough), you will rename, move, and delete elements to follow suit. In

the example shown here, we have selected Rename Element ‘Ground’ to follow the naming convention
of the architect; Move Level ‘Level 2, because the architect changed the floor to floor height, and we

Coordination Review

In host project |

need to follow suit; and
Delete Element, because the
room no longer exists.

Group by: I Statug, Category, Rule L

Message

= .New.-’Unresolve.d
o Levels.
=) Maintain N arme
B Name changed
[zl Maintain Position
- Level moved by B' - B"
_Rooms
(=) Update Linked Room
- Monitored B oon

=]

Rename Element 'Ground'

Note: To copy newly added

Zomment

Action

rooms, you must use the
[H] Copy Rooms tool in
Copy/Monitor. You are not
notified when new rooms
are added, so make it

practice to open
Copy/Monitor, and click
Copy Rooms when a updated

model is received.

Showy;

Pastponed Rejected

Elements »»

[ Show ] ’ Create Report ak

] [ Apply ] ’ Cancel ]
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