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Introduction

1 Introduction

Last Revised: 25 August 2022

Note: Autodesk and Revit are registered trademarks of Autodesk.
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ENERCALC Link for Autodesk® Revit®

Installing ENERCALC for Revit

ENERCALC for Revit is powered by a Revit add-in that installs to one or more versions of
Revit, as desired by the user. Upon purchasing a subscription or initiating a trial, you will
receive an installation download. Prior to beginning installation, close all instances of
whichever versions of Revit will be used in conjunction with ENERCALC for Revit. You may
begin the installation process by double-clicking the installer .exe and following the prompts in

the installer.

Upon completing installation, the first launch of Revit afterwards may result in the following
message.

Architecture. |G e e MR S RN s et W M e e e

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

of this add-in could not be verified. What do you want to do?

Ready ¥o

Select the “Always Load” option to allow Revit to trust the ENERCALC for Revit add-in in the
future and avoid subsequent notifications.

© 2026 ENERCALC, LLC



Installing ENERCALC for Revit 7

2.1

Security - Unsigned Add-In >

| The publisher of this add-in could not be verified. What do you want to do?

Marme: SEL Far Revit

Publisher: Unknown Publisher

Location: ChProgram Files\ENERCALC Link for Revit 202105EL_Revit.dll
lssuern Mane

Date; 2027-09-30 19:52:03

Make sure that this add-in comes from a trusted source,

— I Always Load Load Once Do Mot Load

What are the risks?

Manual Build Updates

In some specific cases, the ENERCALC support team may suggest to resolve a specific bug
or feature request using a provisional pre-release build of ENERCALC for Revit.

In such cases, users should be aware that the pre-release build may potentially contain both
untested features and unresolved bugs not found in the current release build of ENERCALC
for Revit.

If the user is comfortable with the inherent risks of working with a pre-release build, the
support team will provide a download link or attachment to access the new build. The new
build will not be delivered in an executable (.EXE) updater. Instead, it will be a single
assembly file (.DLL) to be placed in a specified location on the user's machine. Once the file
has been downloaded, refer to these instructions to install the provisional build.

NOTE: Due to Windows protections on "Program Files" folders, you will need to have
administrator permissions to perform this process. If elevation to admin is out of your control,
contact your IT team in advance for assistance.

NOTE: Make sure that all instances of Revit for the applicable version year are closed prior
to beginning this process.

Download the attached or linked file ("SEL_Revit.dll"). Your computer will recognize that the
file contains source code and will warn you. Approve the download to proceed.

In Google Chrome:

© 2026 ENERCALC, LLC
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This t f fil h ter.
o is type of file can harm your computer Keep Discard

Do you want to keep SEL_Revit.dIl anyway?

In MS Edge:

g e G
Downloads B Q

SEL_Revit.dll isn't commonly downloaded. @
trust SEL_Revit.dll before you open it.

‘ More actions

© 2026 ENERCALC, LLC



Installing ENERCALC for Revit 9

g #

Downloads

SEL_Revit.dll isn't commonly downloaded.
trust SEL_Revit.dll before you open it.

w Delete

Keep

Report this file as safe

Learn more

&> Copy download link

Lrarin.an 1oy

Depending on your computer settings, Windows Defender may prompt for an additional
verification after you select "Keep":

© 2026 ENERCALC, LLC
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Make sure you trust
SEL_Revit.dll before you open
it

Microsoft Defender SmartScreen couldn't
verify if this file is safe because it isn't
commonly downloaded. Make sure you trust
the file you're downloading or its source

before you open it.

Name: SEL_Revitdll
Publisher: Unknown

Show more v

Once you finish trusting the download, the file will be placed in your Downloads folder:

© 2026 ENERCALC, LLC



Installing ENERCALC for Revit 11

E l + | Downloads

File Home Share View

+ This PC Local Disk (C:) Users User Downloads

MName
# Quick access

Date modified Type

M Deskt ) Today (1)

Downloads + B SELRevitdl 8/5/2022 1:36 PM
B Documents

B Pictures
l Program Files

Application exten... 9173 KB

Since Windows recognizes that the download is a code file, it will be blocked by default.
Unblock the file by right-clicking it and opening "Properties":

© 2026 ENERCALC, LLC
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View
Local Disk (C:) Users User Downloads
Mame Date modified

Today (1)

B seLr
S Share with Skype
S Share with Skype

= E Move to Onelrive

Yesterda

Last wee Send a copy...
Back up to Dropbox...
Move to Dropbox (ENERCALC)

Last mor

Earlier tf
Scan

Shred

-
-
-
-
-
-
-
-
-
-

|2 Share
Open with...
A, PDF Architect 8

Give access to

Restore previous versions
Send to

Cut

Copy

Create shortcut
Delete

Rename

Properties

© 2026 ENERCALC, LLC
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Today (1)

B sEL Revit.dil

SEL_Revit.dll Properties

General Securty Details  Previous Versions

%)

Type of file:

Opens with:

Location:
Size:

Size on disk:

Created:
Maodified:
Accessed:

Attributes:

|SEL_He~.r'rt.u:III

Application extension {dll)

Lnknown application

CUsersh User\Downloads
8.95 MB (9,353,152 bytes)
8.96 MB (9,396 224 bytes)

Friday, August 5, 2022, 1:30:02 PM
Friday. August 5, 2022, 1:36:15 PM
Today, August 5, 2022, 3 minutes ago

[ |Readonly [ ] Hidden Advanced...

Securty:

This file came from ancther
computer and might be blocked to [ Unblock
help protect this computer.

Check the "Unblock" box and click "OK":

Attributes:

Security:

[ ]Read-only [ ]Hidden Advanced. .
This file came from another

computer and might be blocked to Unblock
help protect this computer.

Canca ] [ ol

13
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Now that the file is downloaded and unblocked, prepare to place it in the proper location by

cutting (Ctrl+X) or copying it (Ctrl+C).

To manually replace the existing assembly (.DLL) with the new one, navigate to the Program
Files folder for the appropriate version year: "\Program Files\ ENERCALC For Revit20XX":

| B B - | ENERCALC For Revit2022

File Home Share v
<« v T l This PC » Local Disk (C:) » Program Files » ENERCALC For Revit2022

Name Date modified
# Quick access

B Structural Framing Tag - EN
Pictures

l Program Files

. Structural Framing Tag
™ Structural Framing Tag

= Structural Framing Tag ( 022 11:0

= Trapezoidal Cone Beam - EN

L T T T T L T T

Paste the new .DLL file and select "Replace the file..." when prompted:

Type
Applicati

Applicati

Revit Family

© 2026 ENERCALC, LLC



Installing ENERCALC for Revit

Prograrm Files EMERCALC For Revit2022

Mame

n KellermanSoftware. Compare-NET-Objects.dll

-
-
-
-
-
-
-
-
-
-

B Revit.ES.Extension.dIl

SEL_Revit.dll
Structural Frarming Tag - ENERCALC (2022).rfa
Structural Framing Tag - ENERCALC Description (2022).rfa

Structural Frarning Tag - ENERCALC Stud Ciy (2022).rfa

Structural Framing Tag - EMERCALC Weood (2022).rfa

Traperoidal Conc Beamn - EMERCALC (2022).rfa

"4 Replace or Skip Files

Copying 1 itern from Downloads to EMERCALC For Revit2022

The destination already has a file named "SEL_Revit.dll

~" Replace the file in the destination
*? Skip this file

{2t Compare info for both files

Fewer details

15

Date maodified

6/10/2021 11:43 AM
322 1:07 PM

)22 1:07 PM

022 12:19 PM
022 11:02 AM

/2022 10:08 AM

© 2026 ENERCALC, LLC
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Program Files » EMERCALC For Rewit2022

Mame

n KellermanSoftware.Compare-MET-Objects.dll
B Revit.ES Extension.dIl

SEL_Revit.dll
B Siructural Framing Tag - ENERCALC (2022).rfa

Structural Frarning Tag - ENERCALC Description (2022).rfa
B Siructural Framing Tag - ENERCALC Stud Gty (2022).rfa
Structural Framing Tag - ENERCALC Wood (2022).rfa

M. Trapezoidal Conc Bearn - ENERCALC (2022).rfa
"y Destination Folder Access Denied

You'll need to provide administrator permission to copy to this folder

-
-
-
-
-
-
-
-
-
-

EMERCALC For Revit2022
Date created: 2/21/2022 12:31 PM

0 Continue Skip Cancel

Fewer details

Once you have successfully placed the new file, relaunch the appropriate version of Revit.
On Reuvit startup, you may be prompted to trust the new assembly with a pop-up similar to the
following. Select "Always Load" to trust the revised EFR build and continue.

© 2026 ENERCALC, LLC



Installing ENERCALC for Revit 17

Security - Unsigned Add-In

Name: SEL For Revit

Publisher: Unknown Publisher

Location: C:\Program Files\ENERCALC Link for Revit 2021\SEL_Revit.dl|
Issuer: None

Date: 2021-09-30 19:52:03

Make sure that this add-in comes from a trusted source.

ﬁ [ Awaysioad || Load Once

What are the risks?

The publisher of this add-in could not be verified. What do you want to do?

Do Not Load

© 2026 ENERCALC, LLC
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ENERCALC Link for Autodesk® Revit®

Navigating the Ribbon Bar

Upon opening a Revit model, all controls relating to ENERCALC SEL may be found on the
native Revit ribbon bar, on a newly added tab labeled “ENERCALC SEL”.

REcHG % -7 -8 =-F0A &-0F %G Autodesk Revit 2021.1.2 - 1-Story Convenience Store - V21.rvt - 3D View: (30) ma
DN v Swcire Sed Pt Spems ot pvote e MosingSte ColibonteVew Mamge Akt | OVSOHLESE] sty -
O0E @ (| FECSEEHE BOD AN G EKMERWES WS @& L@
Show

Modify| Wall Door Window Component Column  Roof Ceiing Floor Curtain Curtain Mullion Railing Ramp Stair Model Model Model n g | A
& 5 E S T System Grid S Text Line  Grouy ° 7S

Select ~ Build Circulation Model

Tag | By Shaft Well Vertical Dormer Set
Area” Face

s x [ 00k FAMNGPLAN | & 30 x

D
2 Show Original
Vi hics Ove Ed
G lay Opti Edt.
oi Structural
E Lines By Discipline
Default Analysis Dispiay .. None
Sun Path o

{m|

{m|

{m|

()

None

{m]

Show All
New Construction

1 =10 Ik G GRME D ¢ Mo oria <
Clckto seect,ToBfor atmtes, CTRL adds, SHIFT unselects &

0 ain Mode i R A )

Selecting this tab displays a ribbon bar of all the tools used to manage ENERCALC structural
calculations from Revit. The ribbon bar shown below is for illustration only. Refer to

your particular installation to verify which module design tools will be displayed in
your Revit interface.

© 2026 ENERCALC, LLC



Navigating the Ribbon Bar 21

REcHG -&-¢-8le-FoAlc-0=E LG~ Autodesk Revit 2022 - 1-Story Convenience Store - V221t - 30 View: (30} m e = o) _ax

cture  Structure  Steel  Precast  Systems Inset Annotate Analyze Massing &Site  Collaborate View Manage  Add-lns  ENERCALC SEL _ Reflection Test

b WL IRE- T e

e Concrete Wood GirderPointLoads  Steel Concrete  Woo 4 Concrete
B

Slender Walls

& (30) X

1 =10" E & d <
Click to select, TAB for ! & 0 = e N

3.1 Preferences Menu and Element Manager Window

The first two buttons (both denoted by the ENERCALC “E” logo) launch the Preferences
menu and the Element Manager window, respectively. Each of these menus is discussed in

detail in their own sections.
REeHG-R-=~-8 2-20A G- L0 Autodesk Revit 2022 - 1-Story

Architecture  Structure  Steel  Precast  Systerns  Insert  Annotate  Analyze  Massing & 5ite Collaborate View  Manage  Add-Ins ENERCALC SEL

E =0 ¢ ®@ X I L L = T Ol

Preferences Element  Help Design Status Recalc All Elements Steel Steel Composite Concrete  Wood  Girder Point Loads Steel  Concrete Wood
Manager T T v T
Menus Color Key = Tools Beams Columns

3.2 Design Status Control

Immediately to the right of the Element Manager button is a button marked “Design Status”.
This control is used to overview the overall status of all calculations in the Revit model.

REeHG-R-=~-8 2-20A G- L0 Autodesk Revit 2022 - 1-Story

Architecture  Structure  Steel  Precast  Systerns  Insert  Annotate  Analyze  Massing & 5ite Collaborate View  Manage  Add-Ins ENERCALC SEL

=T =0 @ ® I I L& 4L - T O 0

Preferences Element  Help Design Status Recalc All Elements Steel Steel Composite Concrete  Wood  Girder Point Loads Steel  Concrete Wood
Manager T T v T
Menus Color Key = Tools Beams Columns

Any individual Revit element that has been corelated to an ENERCALC calculation will have
one of the following four statuses:

e Green - Calculation is passing its unity check (unity <= 1.0)

¢ Yellow — Calculation is incomplete (i.e., pending or cancelled)
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3.3

e Orange — Calculation has a warning (i.e., Revit geometry changes have caused
the element to diverge from its ENERCALC SEL calculation data)

e Red - Calculation is failing its unity check (unity > 1.0)

At any given time, the color of the circle indicates the worst status of any designed element
found in the entire model. For display purposes, severity of status is ranked from “best” to
“‘worst” in the same order as the above list, where, “worst” is defined as the most severe
cause for concern for the design professional (i.e., failing unity). This ranking is illustrated in
“Overall Design Status Rankingl .

Color Key and Quick Select

Expanding the “Color Key” slide-out below the Design Status button shows a key that
indicates the meaning of each status color and the quantity of elements having each status
found in the Revit model.

REECHZ - R-~-8 - F9A &-235E LG~

Architecture  Structure  Steel  Precast  Systemns  Insert  Annotate  Analyze  Massing & Site Cc

e e R =
== @ © I I 4
Preferences  Element  Help Design Status Recalc All Elernents Steel Steel Composite Concrete

Manager M T -
Menus Tools Beams

% o9
[ ] | ]
l\\____.fJ '.__./'
Unity Failing =~ Warnings Found  In Progress  Unity Passing

(0] Calcs () Calcs (0] Cales (1) Cales
{3 Color Key

= 3D} X

When displayed, each button in the slide-out menu acts a quick-select control to easily
overview the elements having various different statuses. Clicking an individual button on the
slide-out will select the corresponding elements in the Revit model.
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The color coding indicated here in the slide-out menu corresponds directly to the colors
displayed on each individual element when highlighting is toggled to “ON”.

3.4

Highlighting Toggle and Tooltip Info

The status of the “eyeball” symbol also indicates at all times whether status highlighting of
individual elements in the Revit views is “ON” or “OFF”. Clicking the “Design Status” button
toggles color highlighting of elements “ON” or “OFF” for all active views in the current
instance of Revit. This toggle is an application-wide setting and does not need to be

performed for individual views.

When the status highlighting is toggled to “OFF”, the “eyeball”

symbol will have a red slash through it. The slash will disappear when status highlighting is

toggled to “ON”.

The overall design status of the model and the current highlighting setting are also explained
via a dynamic tooltip balloon, visible when hovering over the “Design Status” button.

REHZ - &~ 2-V@A @-03 Wb~
Architecture  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze  Massir
= == o =
=E =0 @ ® X Z
Preferences  Element  Help Design Status tecalc All Elernents Steel Steel Composite

Manager T - T
Menus
Design Status
: All designed elements in the Revit model are passing their
Properties unity checks,
Elernent highlighting is OFF.
@ 3D View
Click here to turn OM highlighting of individual elements in
the Revit views.
3D View: {304

© 2026 ENERCALC, LLC



24

ENERCALC Link for Autodesk® Revit®

REeHB@B - G- 2- QA @G-8 HWiG--

File Architecture

o ——d
= L=

Preferences  Element

Manager

Menus

Properties

‘@ 30 View

3D View: {30}

REeHZ-QR-=-@ 2-FO0A @-0 3"

File Architecture

== ——d
= =

Preferences  Elerment

Manager

Menus

Properties

‘@ 3D View

Structure  Steel  Precast  Systerns  Insert  Annotate  Analyze  Massin
2 L L
@ @ ®@ I I
Help Design Status Recalc All Elerments Steel Steel Composite
[Tt T
Design Status
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Click here to turn OFF highlighting of individual elernents in
the Revit views.
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Design Status

At least one elerment in the Revit model is in a pending state,

Elernent highlighting is OFF.

Click here to turn OM highlighting of individual elements in
the Rewvit views.
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3.4.1 Status Highlighting of Elements

If status highlighting is set to “ON”, then the appropriate color that reflects the design status of
each individual element will be applied to each individual element that has been designed
using ENERCALC for Revit. The highlighting is applied in all active views, and is also applied
automatically in new views that are subsequently opened after the setting is activated.
Toggling the main status button from “ON” to “OFF” will remove the color-coded highlighting
from all active views.

Autodesk Revit 2022 - 1-Story Convenience Store - V22.vt - 3D View: (3}

Add-lns  ENERCALCSEL | ReflectionTest  Modify (D

& = - FAREHETo

Structural Framing : W-Wide Flange : W12X22
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Color coding of the individual elements is applied by taking advantage of the same native
graphic override controls that Revit users access manually via right click > Override Graphics
in View > By Element. This means that toggling the highlighting “ON” or “OFF” creates actual
graphical changes to all active Revit views. Upon synchronizing a workshared Revit model,
the color highlighting setting will also be applied to other team members’ local copies of the
model, just like any other graphical override would be. To avoid interfering with the desired
graphics settings of other team members, it may be advisable for all users to toggle status
highlighting to “OFF” prior to synchronizing.

3.4.2 Overall Design Status Ranking

Since each designed element in the Revit model has its own status, the status light on the
ribbon bar summarizes the conditions of the model by displaying the worst status currently
found. For display purposes, severity of status is ranked from “best” to “worst”, where,
“‘worst” is defined as the most severe cause for concern for the design professional (i.e.,
failing unity).

If all elements in the model are passing their unity checks, then the status light will show
green.

© 2026 ENERCALC, LLC



Navigating the Ribbon Bar 29

Autodesk Revit 2022 - 1-Story Convenience Store - V2.t - 3D View: (3D} ‘ - = 3

Annotate  Analyze Massing&Site Collaborate  View Manage Add-lns  ENERCALCSEL | ReflectionTest Modify

1 =10" E &
Click to select, TAB for a
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If the worst element status found in the model is a pending, cancelled, or incomplete status,
then the status light will show yellow.

ale Ao Ale 0 EINE - Autodesk Revit 2022 - 1-Story Convenience Store - V22:vt - 30 View: (3D} m e = o) _ax
Steel Precast Systems lnset  Annotate  Anabze  Massing&Site  Colaborate  View Manage  Add-ins  ENERCALCSEL  ReflectionTest  Modity G+
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> ® I
Design Status | Recalc Alllements  Steel  Girder Point Loads
ColorKey ~ Tools Beams Columns _Slender Walls Shear Walls Foundations  Analysis

=10 @B R &
Clickto select, TAB for alterates, CTRL adds, SHIFT unselects. & 0 P45 O O P

If worst element status found in the model is a change warning, then the status light will show
orange.
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If worst element status found in the model is a unity check failure, then the status light will
show red.
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Recalc Tools

Immediately to the right of the “Design Status” button is the bulk recalculation button. This
recalc drop-down menu houses a set of different options for refreshing (recalculating) each of
the existing element calculations currently found in the Revit model.
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NOTE: At this time, the recalc tools provided in ENERCALC for Revit are ONLY for triggering
bulk updates to existing calculations that were previously created and verified via manual
interaction by the design professional. No tools are provided for fully autonomous generation
of component design calculations.
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Perform a bulk re-calculation for all designed elements in the
Revit model.

Recalc My Elements

)

.‘__J All confirmation dialogs are suppressed in this mode and the
Q Recalc My Elements With Changes SEL update will be based on auto-detected conditions.
- - Individual re-calculations will be flagged and skipped if auto-

J detection encounters a condition that cannot be resolved
& Preview Load Path without user confirmation.

———

d
As noted in the tooltip balloon, the bulk recalculation process is fully automatic and does not
require any manual intervention or approval actions by the user. Bulk recalculation is

discussed in greater detail in the element-specific sections of this manual (beam, column,
etc.).

¢ Recalc All Elements: This option will trigger recalculation of every element that has
been correlated to an ENERCALC SEL calculation.
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¢ Recalc All Elements With Changes: This option will trigger recalculation of every
element that has been correlated to an ENERCALC SEL calculation and currently
carries a change warning.

¢ Recalc My Elements: This option will trigger recalculation of every element whose
ENERCALC SEL calculation was created by the current user. User identity and
ownership of calculations is discussed in greater detail in “Linking a Project” and
“Launching and Editing”.

¢ Recalc My Elements With Changes: This option will trigger recalculation of every
element whose ENERCALC SEL calculation was created by the current user and
currently carries a change warning. User identity and ownership of calculations is
discussed in greater detail in “Linking a Project” and “Launching and Editing”.

e Preview Load Path: This option does not trigger a recalculation. Instead, it
launches a tabular menu for the user to review the exact order in which the
recalculation will be executed. Since ENERCALC for Revit allows users to
associate reaction forces from one calculation to the next, the order of recalculation
is crucial to ensure the integrity of the load path. Prior to initiating a recalc action
ENERCALC for Revit automatically evaluates all support and tributary relationships
approved by the user in order to establish the correct order for refreshing the
calculations. The Preview Load Path tool makes this recalc order available for user
review.

The preview tool does not freeze the Revit interface. Users retain full ability to zoom,
pan, or change views while the form is open.
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2= Recalc Order Preview - m] X
The table below shows the order that will be used to recalculate
all elements in the Revit model during a "Recalc All" operation
You may navigate the table 1) with the controls below, 2) by clicking individual rows,
or 3) by using the up / dn arrow keys.
SEL Calc
SEL Calc Title Type
Edge Beam at Deck Opening Steel_Beam
Interior 2-5pan Girder Steel_Beam
Perimeter Girder - Typical Steel_Beam
Transfer Girder Steel_Beam
Entrance Overhang Girder Steel_Beam
[] Zoom to Selection [] Shew Load-Linked Child Elements
List Navigation + Prev Next .
Shaw elements related to current by load path:
All Precedents Last Precedent Mext Dependent All Dependents
Close Preview

Navigating this form allows the user to observe the actual order in which the model will be
recalculated. As indicated above the table in this window, the user may navigate the list via
(3) different methods:

e By using the built-in navigation buttons
e By manually clicking through the table rows
¢ By using the up and down arrows on the keyboard

Advancing through the list automatically selects each individual element for visual review.
The controls at the bottom of the form also allow the user to view all elements that have a
“precedent” or “dependent” relationship with the current element.

Once a recalculation is in progress, the process may be halted at any time using the window
in the lower right-hand corner of the main Revit window. This button will cause the recalc to
end after the current element. The element currently being recalculated will not be
interrupted.
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3.6 Calculation Launch Tools
To the right of the bulk recalculation controls are the buttons for launching ENERCALC SEL
calculations. These controls are discussed in detail in subsequent sections.
The ribbon bar shown below is for illustration only. Refer to your particular
installation to verify which module design tools will be displayed in your Revit
interface.
R Beldg-a- = - A @A - =c 5. = Autodesk Revit 2022 - 1-Story
Architecture  Structure  Steel  Precast  Systerns  Insert  Annotate  Analyze  Massing & Site Collaborate View  Manage  Add-Ins  EMERCALC SEL
— — — o = 7o
=E=E0 @ 6 (& z B L = 100
Preferences  Element  Help Design Status Recalc All Elements Steel Steel Compaosite Concrete  Wood  Girder Point Loads Steel  Concrete  Wood
Manager v v v v
Menus Color Key = Tools Beams Columns
For more information about launching calculations, refer to “Launching and Editing ENERCALC
Calculations[e".
3.7 Licensing Controls

The ENERCALC for Revit tab on the Revit ribbon bar will display in one of several different
conditions, depending on the state of the user’s license. When the user's ENERCALC for
Reuvit license is valid and current, the ribbon bar will display normally as depicted in the

preceding sections.

If the user's ENERCALC for Revit license is about to expire in 60 days or less, a “Licensing”

button will appear on the ribbon bar as a reminder.
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Hovering the cursor over the button displays a tooltip balloon with detailed information.
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Licensing _

Your EMERCALC for Revit license will expire in less than &0 days. E
Click here to learn maore,
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Clicking the button will display a small window with licensing status details.
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Installed Build: 1.2021.12.30
L

If the user's ENERCALC for Revit license is about to expire in 7 days or less, a “Licensing”
button will appear on the ribbon bar as a reminder. In this case, the button icon is decorated
with a “warning” symbol to remind the user that expiration is impending.
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Hovering the cursor over the button displays a tooltip balloon with detailed information.
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Clicking the button will display a small window with licensing status details.
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If the user's ENERCALC for Revit license has expired, a “Licensing” button will appear on the
ribbon bar as a reminder. In this case, the button icon is decorated with a “warning” symbol
to remind the user that the license has expired and all other ribbon bar icons will be disabled.
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Hovering the cursor over the button displays a tooltip balloon with detailed information.
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Clicking the button will display a small window with licensing status details.
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If ENERCALC SEL is not installed on the local machine, ENERCALC for Revit will default to
“Drafting Mode”. This mode is specifically intended for use by BIM designers and support
staff who interact with the Revit model but do not perform engineering tasks. When operating
in “Drafting Mode”, monitoring systems will remain active and change warnings will still be
provided when a manual modification of the Revit model may jeopardize agreement between
ENERCALC calculations and Revit model geometry.

When running in “Drafting Mode”, a “Licensing” button will appear on the ribbon bar as a
reminder. In this case, the button icon is decorated with a “warning” symbol to remind the
user that all engineering features are disabled.
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Hovering the cursor over the button displays a tooltip balloon with detailed information.
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Clicking the button will display a small window with licensing status details.
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When operating ENERCALC for Revit in “Drafting Mode”, the user will be presented with
limited views and controls in the Preferences and Element Manager windows. In the

Preferences menu, the only controls available will be the option to filter pop-up notifications or
toggle to passive monitoring mode.
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s Preferences

Current Session

Monitoring  Debug

Revil model integrity monitoring:

Active Revit Model: 1-Story Convenience Stare_V20_Revised

[+] Designed elem

] Applied loads
] Bounding elem

[~ Supporting elem

(®) Realtime responcive monitaing

[+ Tributary elem

[ Tributary loads
[] Bracing elem

[ Single warning per elem

Apply Session Preferences:  [T] Apply to all open Revit files (Ignared for files lacked by Admin)

39

() Passive monitoring

| Save for Future Sessions | | Use Saved Preferences |

‘ Restore Defaults |

Apply

Close

In the Element Manager window, the user will be allowed to view the calculations present on
the Revit model, but will not be able to view details or interact with the calculation in any way.

3= SEL Revit Element Manager — [m] x

Elements Graphics Debug

SEL Cale SELCale Revit Element Update Change Child
Title Type Name Status Wamings Elements

W18x35

[ Zaom Ta Selection

Filter Fields
Filter Elements
Clear Filters

Close

Each of these windows is discussed in greater detail in the appropriate sections.
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3.7.1 Unexpected License Status

If after launching Revit and opening a Revit project the ENERCALC for Revit ribbon bar shows
an unexpected license status, use the following steps to troubleshoot:

1.) If ENERCALC for Revit shows "Drafting Mode" unexpectedly, verify that ENERCALC SEL
is installed on the local machine.

2.) If ENERCALC for Revit shows an unexpected expiration status:

a.) Close the applicable version of Revit.

b.) Close and reopen ENERCALC SEL.

c.) Reopen the applicable version of Revit.

d.) If the expiration status persists, check your subscription information to verify the proper
expiration date.

e.) If the expiration status displayed by ENERCALC for Revit does not agree with your
ENERCALC subscription expiration date, contact ENERCALC via
support@enercalc.com for assistance.
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4

Navigating the Preferences Menu

The ENERCALC for Revit preferences menu is used to control a variety of settings. Each of
these settings is discussed in complete detail in the appropriate section of this manual based
on the processes they manage. The preferences are broadly separated into “Current
Session” and “Active Model”. For cases where the user may have more than one Revit
model open at the time, the active model name is indicated at the top of the menu. This is the
Revit model to which “Active Model” preference changes will be applied. “Current Session”
preferences are application-level settings that will apply to the behavior of ENERCALC for
Reuvit in all open projects within the current instance of Revit.

3= Preferences — O X
Active Revit Model: 1-Story Convenience Store - W21
Curment Session | Active Model Preferences
Apply Session Preferences: [ Apply to all open Revit files (Ignored for files locked by Admin)
Auto-Detection  Monitoring  Results  Debug
Beam Support Detection: |Jse auto-detection to identify beam supports
BeamTrib Detection: se auto-detection to identify beam trib widths
Beam Bracing Detection: se auto-detection to identify beam bracing
Beam Loads: Review and approve auto-detected beam loads
Save for Future Sessions Use Saved Preferences Restore Defualts
Show List
o

The “Active Model” preferences are stored within the Revit model, while the session
preferences are stored in memory during the session. If the session preferences are saved,
they area stored in the Revit model along with the current user’s identity and can be retrieved
in future sessions. In workshared projects, each individual user may store there own unique
session preferences if desired.
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5.1

Linking a Revit Project to ENERCALC

Basic File Linking

ENERCALC for Revit is driven by manually connecting a Revit project to one or more
ENERCALC project files (extension “.EC6”) where calculations will be stored. Within a
particular Revit project, the following guidelines apply to this process:

e Atany given time, an individual user is allowed only one linked .ECG6 file.
e Any number of unique individual users may specify their own linked .EC6 file.

e ENERCALC for Revit identifies individual users via the unique combination of
Windows account username and computer name
Any .ECE6 file that is linked to a particular Revit project will be automatically associated with
the identity of the specific user who linked it. This identity is expressed in the format

“‘username_machine name”. The username used for this identity is the user’s account
username on their local machine, not their Autodesk Revit account username.

The process of specifying this .ECG6 file is managed from the ENERCALC for Revit
preferences menu.

REEHZ - Q-7 8 2-F9A G- LG+

Architecture  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze  Massing

=0 @ ® L =

=
=

Preferences | Element  Help Design Status Recalc All Elermnents Steel Girder Point Loads
Manager T T
Menus Color Key - Tools Eearns

fid {30} X

When the Preferences menu launches, the rest of the Revit interface will remain frozen. The
form is organized into two main tabs: “Current Session” and “Active Model”.
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2= Preferences - O x

Active Revit Model: 1-Story Cenvenience Store - V21

I Curert Session  Active Model Preferences

Apply Session Preferences: [7] Apply to all open Revit files (Ignored for files locked by Admin)

Auto-Detection  Monitoring  Results  Debug

Beam Support Detection: |zse auto-detection to identify beam supports
BeamTrib Detection Use auto-detection to identify beam trib widths
Beam Bracing Detection: Use auto-detection to identify beam bracing
Beam Loads: to-detected beam

Save for Future Sessions Use Saved Preferences Restore Defualts

Show List

o

Navigate to Preferences > Active Model Preferences > File Linking. At the top of this tab
page, the identity of the current user is indicated. Any file linking changes made here will only
impact the current user, whose identity is noted.

2= Preferences - O x

Active Revit Model: 1-Story Cenvenience Store - V21

Curent Session  Active Model Preferences

Beams Columns Walle Reports File Linking  Data Storage

| Current User Identity: User_SROSWURM-DESKTO |

MNew calculations created by the current user will be placed in the following .ECE file:

. . Mote: Existing calculations will always
Change ENERCALC File View in Folder be opened for editing in the .ECE file

where they were originally created.
Show Linked File Table

Apply Close
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Below the user identity is a textbox showing the ENERCALC Structural Engineering Library
(.ECB6) file that the current user has specified for storing ENERCALC SEL calculations. If no

file path is shown, then the current user has not yet linked a file.

-
3= Preferences - O

Active Revit Model: 1-Story Convenience Store - V21

Cumert Session Active Model Preferences

Beams Columns Walls Repors File Linking  Data Storage

Current User [dentity: User_SROSWIURM-DESKTO

Mew calculations created by the current user will be placed in the following .ECE file:

*

A - - Mote: Existing calculations will always
Change ENERCALL File View in Folder be opened for editing in the .EC file

where they were oniginally created.
Show Linked File Table

Apply Close

To set or change the linked .ECE6 file, click the “Change ENERCALC File” button and use the

file browsing dialog to choose an .ECG6 file.
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=
-

Beams Columns

Active Revit Model: 1-Story Convenience Store - W21

Curment Session  Active Model Preferences

Walls  Reports File Linking  Data Storage

Current User Identity: User_SROSWURM-DESKTO

Mew calculations created by the current user will be placed in the following [ECE file:

;. - . Mote: Existing calculations will always
Change ENERCALC File View in Folder be opened for ediing in the EC file

where they were originally created.

..";‘ Open
« v

Organize ~

N> em l 9 ?,

T < Local Disk (Ct) » Projects » 1-Story Convenience Store » ENERCALC Calculations

New folder

~
Mame

= 1-5tory Convenience Store (RTU Framed Opening).ect

= 1-Story Convenience Store (RTU Framed Opening)_backup_1.ec6
E 1-5tory Convenience Store.ech

= 1-5tory Convenience Store_backup_1.ecé

E 1-5tory Convenience Store_backup_2.ech

Date modified

Type

EMERCALC
EMERC
EMERC
EMERCALC &

EMERCALC Struct...

X

Search ENERCALC Calculati...

File name:

o | ENERCALC files (*.ECE) “

It is recommended that .EC6 files be selected from local drive locations if possible. Network
drives and file backup services such as Dropbox or similar may not perform as desired.

ENERCALC for Revit does not support cloud-stored files at this time.

After selecting an .EC6 file to connect to, use the “Apply” button in the lower left corner of the
Preferences menu to save your changes. Closing the menu without clicking “Apply” will
trigger a warning if changes are found. You may click “Yes” to apply and close, or “No” to
discard the Preference changes.
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-
-]
S

Active Revit Model: 1-Story Convenience Store - W21

Cumert Session Active Model Preferences

Beams Columns Walls Reports File Linking  Data Storage

Current User |dentity: User_SROSWURM-DESKTO

Mew calculations created by the current user will be placed in the following .ECE file:

C:%Projects’1-Story Convenience Store \ENERCALC Calculations'1-Story Convenience Store |

A - - Mote: Existing calculations will always
Change ENERCALL File View in Folder be opened for editing in the .ECE file

where they were originally created.
Show Linked File Table

Save Preferences?

There are unsaved changes in the preferences menu.

Do you wish to apply changes before closing? |

o

Once the Preference changes have been applied, the Revit model is ready for new
calculations to be created. All new calculations created by the current user will be stored in
the currently specified .EC6 file. If the .ECG6 file is changed in the future, all previously created
calculations will remain in the original .EC6 file, but future calculations will be created in the
newly specified file.

Note that itis NOT NECESSARY for a particular .EC6 file to be used ONLY for Revit-linked
calculations. Users may choose to specify an .ECG6 file that already contains conventional
non-Revit-linked calculations. These existing calculations will remain in the file and will be
fully functional just as they were prior to the file being linked to Revit.

The currently specified .ECG6 file may be directly viewed in its actual folder location using the
“View in Folder” button. Clicking this button will launch a new Windows File Explorer window
with the location of the current linked file.
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3= Preferences - O X

Active Revit Model: 1-Story Convenience Store - W21

Cumert Session Active Model Preferences

Beams Columns Walls Reports File Linking  Data Storage

Current User |dentity: User_SROSWURM-DESKTO

Mew calculations created by the current user will be placed in the following .ECE file:

|C:'--.Projects'--.'I-Ston.I Convenience Store \ENERCALC Calculations'1-Story Convenience Store &

Change ENERCALC File e B T Mote: Existing calculations will always

be opened for editing in the .ECE file
Show Linked File Table

where they were originally created.

Apply Close

When a user accesses the Preferences menu and specifies an .EC6 file for linking, the file is
by default associated with the identity of the specific user who selected it. A summary of this

information for all users who have linked a file can be viewed using the “Show Linked File
Table” button.
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3= Preferences - O X

Active Revit Model: 1-Story Convenience Store - W21

Cumert Session Active Model Preferences

Beams Columns Walls Reports File Linking  Data Storage

Current User |dentity: User_SROSWURM-DESKTO

Mew calculations created by the current user will be placed in the following .ECE file:

|C:'--.Projects'--.'I-Ston.I Convenience Store \ENERCALC Calculations'1-Story Convenience Store &

Change ENERCALC File e B T Mote: Existing calculations will always

be opened for editing in the .ECE file
Il Show Linked File Tablell

where they were originally created.

Apply Close
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3= Preferences - O X

Active Revit Model: 1-Story Convenience Store - W21

Cumert Session Active Model Preferences

Beams Columns Walls Reports File Linking  Data Storage

Current User |dentity: User_SROSWURM-DESKTO

Mew calculations created by the current user will be placed in the following .ECE file:

|C:'--.Projects'--.'I-Ston.I Convenience Store \ENERCALC Calculations'1-Story Convenience Store &

Mote: Existing calculations will always
be opened for editing in the .ECE file
where they were originally created.

Change ENERCALL File View in Folder

Hide Linked File Table

Owner Linked File

» (EETCS VN ST BRI EeN C - Projects™ 1-5tory Convenience Store"\ENERCALC

Wiew Selection in Folder

Apply Close

Once visible, the expanded list may be hidden with the “Hide Linked File Table” button.

5.2 Worksharing and Multiple File Linking

In workshared Revit models, it is expected that multiple members of the structural design
team may possibly desire to each create their own respective design calculations for various
components in the structure. To accommodate this condition, each team member may
specify their own .ECG6 file. As additional files are linked by various members of the design
team, they will be visible in the linked file list.
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5.3

3= Preferences - O X

Active Fevit Model: Full Building_w/ark shared
Cumert Session Active Model Preferences
Beams Columns Walls Reports File Linking  Data Storage

EMERCALL File Linking - Mewly created calculations will be placed in this .[ECE file:

|C:'—-.User5'-.User'-.Documents'-Advantage Structura\EMERCALC\Test Projects3-Story Steel Off

Change ENERCALE Fils W i Bl Maote:  Esisting caloulations will alwaps

be opened for editing in the .ECE file

where they were oniginally created.
Owner Linked File

» User_SROSWURM-DESKTO C:\UsersslUzer\Documents'Advantage Structur,

Administrator_ ECZAMAZ-27BGEUQ | C:\Users \AdministratorDocuments*. Test Project]

Wiew Selection in Folder

Apply Claze

New calculations created by each individual member of the design team will automatically be
stored in the specific .EC6 file that matches their unique user identity (username + machine
name).

The identity of the user who created a particular calculation may be easily viewed at any time
via the Element Manager, as discussed in “Filtering Fields and Elements[+ .

Re-Pointing a Calculation

When managing the linking relationships of various calculations, users should remember that
although a particular Revit project may be linked to many .ECE6 files, each individual element
calculation has a one-to-one relationship with a single linked file.

Throughout the natural evolution of a building design project, various factors may contribute to
difficulty in accessing a particular linked .EC6 file. This could include:

¢ Moving of .ECG6 files

¢ Renaming of .ECG6 files or project folders
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e Adding or removing members of a project team

If at any point in a design project it becomes necessary to re-point a calculation from its
original linked .ECG6 file to a different file, this can be done from the Element Manager window.
Using the “Link This Calc to My .EC6 File” button will result in the currently selected
calculation being modified to launch in the user’s current linked .ECE6 file.

3= SEL Revit Element Manager - O x
Elements  Graphics Debug
SEL Cale SEL Calc Revit Element Update Change Child
Title ype Name Status Wamings Hements
3 Mot Set Steel_Beam W18X35 Cancelled o
Mot Set Steel_Beam WI12x22 Geometry o
[ NoDesc Steel_Beam wizx14 0
| NoDesc Steel_Beam W18x35 0
l NoDesc Steel_Beam W12x22 0
l MNoDesc Steel_Beam Wi2xz2 0
) ot Set Steel_Beam wizxia 0
[[] Zoom To Selection Filter Fields
View and Approve Results Delete This Cale || Link This Calc to My ECS File || Filter Elements
[[] From Revit Only
Using this command en a calculation will result in
the calculation being changed to point to the current user's
specified linked .ECE file. This file selection may be viewed
or modified from the Preferences menu.

Close

Note that this will NOT result in any direct transfer of design information from the prior .EC6
file to the current .ECG6 file, and does NOT result in the calculation being removed from the
prior .EC6 file. It will simply allow the calculation to be opened, edited, and saved in a different
.EC6 file. The calculation will need to be relaunched from Revit and edited as desired in the
new .ECG file. Design parameters that are managed exclusively from the ENERCALC SEL
interface (for example, steel beam flange bracing, etc.) will be set to default values the first
time the calculation is launched in its new file location.
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6 Managing Data Storage

During the process of using ENERCALC for Revit to design structural elements, various data
is stored in the Revit model. It could become necessary for the user to remove this data for a
number of reasons:

e Restarting a Revit project
e Copying an existing Revit project to launch a new one

e Sharing the Reuvit file with an out-of-house entity (client or consultant)

This stored data may be removed at any time using Preferences > Active Model Preferences
> Data Storage.

NOTE: The use of the purge “Active Element” checkbox removes ALL Revit-based
records of the calculations users have created in the project. At the conclusion of
the purge process, the Element Manager summary table will be empty, meaning no
calculation data remains.

This purge process should NOT be used on an active working project file where the
user plans to KEEP the design information. Although a “Backup” and “Recovery”
workflow is provided as described below when purging data, the recommended
approach for sharing the Revit model with an out-of-house entity is to save off a
purge copy of the file to do the data removal.
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3= Preferences - O s

Active Revit Model: 1-Story Convenience Store - V21

Cument Session Active Model Preferences

Beams Columns Walls Reports File Linking Data Storage

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.
These tools should be used with extreme caution.

MNote: In a workshared Revit model, a data removal action by one team member will
remove ALL DATA created by ALL TEAM MEMBERS.

Data Removal Options:
[] Purge Deleted Element Data
[ Purge Active Element Data
[] Purge User Preference Data
[] Purge Model Preference Data

[ Create a Backup File (active elements anly) | Browse

Purge Data Recover Data

Cleanup Old Parameters
(Version Upgrades ONLY)

Apply Close

Stored data are removed from the Revit model by using the checkboxes to select which kinds
of information to remove, and then clicking the “Purge Data” button.

If desired, the user may also choose to create a plain text (.TXT) backup file of the stored
calculation data when purging. If a backup file is to be created, use the “Browse” button to
select a folder where the backup will be stored. Triggering the “Purge Data” command will
produce a warning to verify that the specified data will be removed.
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Active Revit Model: 1-Story Convenience Store - W21

Cument Session  Active Model Preferences
Beams Columns Walls Reports File Linking Data Storage

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.
These tools should be used with extreme caution

Mote: In 2 workshared Revit model, a data removal zaction by one team member will
remove ALL DATA crested by ALL TEAM MEMBERS.

Data Removal Options:
Purge Deleted Element Data
Furge Active Element Data
[] Purge User Preference Data
[] Purge Model Preference Data

[] Create a Backup File (active elements only)|  Browse

Recover Data

2= Purge Stored Data? - m] X

This action will remove all stored calculation data of the types checked above.
including that created by other team members. Do you wish to proceed?

Cance

Selecting “Cancel” will abort the data purge.

If the option to “Create Backup...” is activated, then the user-specified folder will be validated
before proceeding. If the folder is blank or the directory is invalid, then a warning will abort the

purge.

Active Revit Model: 1-Story Convenience Store - W21

Cument Session  Active Model Preferences
Beams Columns Walls Reporis File Linking Data Storage

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.
These tools should be used with extreme caution

Note: In aworkshared Revit model, a data removal action by one team member will
remave ALL DATA crested by ALL TEAM MEMBERS.

Data Removal Options

Purge Deleted Element Data
Purge Active Element Data
[] Purge User Preference Data
[] Purge Model Preference Data

Create a Backup File (active elements only) | Browse

Recover Data

3= Backup Folder Missing — ] 4

You must specify a valid backup folder or deactivate backup to proceed
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If a backup file was created, the calculation data stored in the backup may be restored to the
Revit model using the “Recover Data” button.

Note that data recovery is only permitted on a Reuvit file that contains no calculation data. If
new calculations have been created after the purge, a warning will prevent recovery.

O X

Active Revit Model: 1-Story Convenience Store - V21
Cument Session  Active Model Preferences ~

Beams Columns Walls Reports Fie Linking Data Storage

S 7

N

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.
These tools should be used with extreme caution.

MNete: In & workshared Revit model, 2 data removal action by one team member will
remove ALL DATA created by ALL TEAM MEMBERS.

Drata Removal Options:

[] Purge Deleted Element Data
[] Purge Active Element Data

[[] Purge User Preference Data

S

[[] Purge Model Preference Data

[[] Crezte a Backup File (active elements only) | Browse

|
~ Purge Data

2= FExisting Data Found ] x

Data recovery from a backup file is not permitted when design data is found in the Revit model.

Importing from a backup file may cause corruption of the existing data.

If recovery is permitted, clicking this button triggers an open file dialog for the user to browse
to the backup file.

=
x
Columns Slender Walls Shear Walls Foundations Analysis
Active Revit Model- 1-Story Convenience Store - V21
Curent Session  Active Model Preferences
Beams Colmns Wals Repotts Fle Linking  Data Storage
= Open
The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model =oe
These tools should be used with extreme caution
« ~ 4 [ » ThisPC » Local Disk(C:) » Projects » v o Search Projects
Note: In @ workshared Revit model, a data removal action by one team member will
remove ALL DATA created by ALL TEAM MEMBERS
Organize New folder = @
Data Removal Options i Local Disk (C) Neme Date modified Trpe Size
] Purge Deleted Element Dota Projects 1-Story Convenience Store File folder
& OneDrive 3-Story Office File folder
[ Purge Active Element Data AU Demo File folder
38 This PC 5] 1-Story Convenience Store - V21_PurgeBackup txt Text Document 1,609 KB
[[] Purge User Preference Data B 3D Objects
[ Desktop
[] Purge Mode! Preference Dat %) Documents
[] Create a Backup File (active elements only) |  Browse: ¥ Downloads
D Musi
ictures
8 Videos

iy Local Disk (C)

Cleanup Old Parameters = My Passport (D:)
(Version Upgrades ONLY)
— MvPassoort (D) ¥

File name: | 1-Story Convenience Store - V21_PurgeBackup.txt \{ Text files (%ct) >

Apply Close
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Opening the backup file will result in the data automatically being restored to the Revit model.

ENERCALC for Revit makes use of custom parameters to expose certain design information
to user view for tagging, scheduling, and other design tasks. Since different versions of Revit
contain different core capabilities for parameter behavior, it may sometimes be necessary to

clean up the parameter data after performing a version upgrade on a Revit model.

In cases where there is a known version conflict with respect to parameter behavior (i.e., from
Revit 2019 to Revit 2020), parameters with the outdated behavior may be manually removed
via the native Revit manage tab on the ribbon bar.

R @ O = - - = A - I:I 0 L = Autodesk Revit 2020.2 - Full Building Workshared.rvt - 3D View: 00 - 3

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-lns  ENERCALCSEL  Reflection Test  Modify =+

Main b

Select ~ Settings Project Location Design

Properties

@ 3D View -

3D View: 00 - 3D Starting View - DEMO ~ Edit Type

Project Parameters

Parameters available to elements in this project:

Graphics Ao~
View Scale Custorn
Closer A Add...
ScaleValue 1: 100 Egress Hardware
Detail Level Fine Embodied Energ Modify... .
Parts Visibili Show Both S e s
ity ENERCALC - Beam Start RXN b
Visibility/Graphics Overr... Edit... ENERCALC - Congrete Density
Graphic Display Options it... ENERCALC - Concrete f'c
P Py p L ENERCALC - Deck Type
Discipline Coordination ENERCALC - Description
Show Hidden Lines By Discipline - ENERCALC - Ecc. Parallel to XX
S L ENERCALC - Ecc. Parallel to YY
Default Analysis Display 5. None ENERCALC. - PostCompositeLoad
Visible In Option all ;, 4 |ENERCALC - PreCompositeLoad
Sun Path O = ly | ENERCALC - Slab Shored
- 6 Hinge Set
Extents * * Hold Open
Crap View O L mame e
Crop Region Visible [ Y, — '
Annotation Crop [ i’
Far Clip Active O e Ty ® g K
Far Clip Offset 1000' 0 >
Scope Box Mone b g .

Once the outdated parameters created in a previous version of Revit have been removed, the
“cleanup” control provided in the ENERCALC for Revit Preferences menu will remove any

traces of these parameters from the Revit model database to prepare for the new parameters
to be created.
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3= Preferences - O >

Active Revit Model: 1-Story Convenience Store - V21

Cument Session  Active Model Preferences

Beams Columns Walls Repots File Linking Data Storage

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.
These tools should be used with extreme caution.

Maote: In a workshared Revit model, = data removal action by one team member will
remove ALL DATA created by ALL TEAM MEMBERS.

Data Removal Options:
[] Purge Deleted Element Data
[] Purge Active Element Data
[] Purge User Preference Data
[ Purge Model Preference Data

[] Create a Backup File (active elements only)|  Browse

T

Purge Data Recover Data

Cleanup Old Parameters
(Version Upgrades ONLY)

Parameter Cleanup
Use this button to remove old ENERCALC parameter data left
behind from running ENERCALC for Revit in previous versions
of Revit, It may be necessary to remove the project parameters
before using this button, Saving, closing, and recpening the
Revit model will allow the parameters to be replaced by the
current version of ENERCALC for Revit

Apply

Once the parameter cleanup control has been used, simply save, close, and reopen the Revit
model. Upon reopening, the appropriate parameters will be recreated in the current version of

Revit.

Note that any information stored in the parameters will be erased when the parameters are
removed and recreated. In the case of user-editable parameters used for design inputs,
these values will need to be reset manually. For non-editable parameters populated with
calculation results, the values will refresh automatically when the calculation is recalculated.
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7 Launching and Editing ENERCALC Calculations

Calculations are launched using the controls in the ENERCALC ribbon bar in the Revit
interface. Each individual button on the ribbon bar corresponds to launching a calculation of
the type shown. Clicking one of these buttons will cause the Revit interface to enter a user
selection mode.

REeHGZ-%-~- 8 =2-FPA @-0% G-~

F  Architecture  Structure  Steel  Precast  Systerns  Insert  Annctate  Analyze  Massing
== = P
E =0 @ ® |I| =

Preferences  Element  Help Design Status Recalc All Elements Steel Girder Point Loads
Manager

Menus ColorKey « Tool:/ Beams
= B30} x

Upon entering selection mode, the ribbon bar tools will be disabled.

REGCHG-GR-7-8 =2-F0A @-95 LiE-- Autodesk Revit 2021.1.2 - 1-5¢
File Architecture  Structure  Steel  Precast  Systems  Insert  Annotste  Analyze  Massing & Site Collaborate  View  Manage  Add-lns  EMERCALC SEL

Menus Color Key = Tools Beams Columns  Slender Walls  Shear Walls Foundations  Analysis

g (30} X

This includes all tools on the ENERCALC ribbon bar tab and on the other native Revit ribbon
bar tabs.

R B = 3 - - -2 0 A w2 NS Autodesk Revit 2020.2 - Ful
File Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  EMERCALC SEL

Select - Dimension = Detail Text

Properties X g 00 - 3D Starting View - DEMO X

T n *

Revit will remain in selection mode until an element is selected or the user cancels the
operation by using the “ESC” key on the keyboard.

The selection mode will automatically filter to only allow selection of elements that fit the
criteria for the chosen calculation type. For example, a steel column or wood beam will not
be eligible for selection if the user is attempting to launch a “Steel Beam” calculation.

Elements that are available for design using the selected calculation type will highlight in the
Revit view when the cursor passes over.
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Elements that are not available for design using the selected calculation type will not highlight
but will display a disabled cursor in the Revit view when the cursor passes over.
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Instead of the order of operations described above, a user may alternatively choose to first
select a Revit element and then proceed to the ribbon bar to click the calculation launch
control. If the selected element matches the calculation type, then the calculation launch will
begin. If the element is not eligible, then no launch will occur and work will not be interrupted
by a popup notification that the element was ineligible.

Once the calculation launch process begins, the user will be taken through a series of
approval steps to verify critical design data about the element so that ENERCALC for Revit
can build a complete ENERCALC SEL calculation. Once the verification process in
complete, the calculation will automatically appear in the ENERCALC SEL interface. The
following provisions apply:

o If ENERCALC SEL is already running with “Revit Mode OFF”, then a calculation
cannot be launched. ENERCALC SEL will not respond when the Revit launch
operations is finished.

[{]

B =2 &5 4 B B =

EXIT Open Create Close Save SaveAs Print

= &8 RO

Settings Email Update License Help

==
fidg Code & | Revit Mode OFF =220
Caleulator

(Projects Project Manager r }

Project Manager

Project Print

S 9
== D
PCI?set Print Selected E’E # £
rojec
g Regenerate Reports DELETE COPY ADD EDIT
Division |Liaterial ﬁype I 5] ﬁ,lmpm‘t from Other Project
GENERAL ~
SEISMIC Loads & Forces

If the user's ENERCALC subscription includes Revit integration, the mode may be manually
toggled to “Revit Mode ON” by simply clicking the button. Re-launching the calculation from
Revit will allow it to populate in the ENERCALC SEL interface after “Revit Mode ON” is set.

e [ ENERCALC SEL is already running with “Revit Mode ON”, then ENERCALC SEL
will automatically retrieve the appropriate project and display the calculation.

e IfENERCALC SEL is closed at time of launch, it will be opened automatically. The
appropriate linked .EC6 project will be located and opened automatically. Users will
note on startup that ENERCALC SEL has automatically been toggled to “Revit Mode
ON’. ENERCALC SEL will automatically retrieve the appropriate project and display
the calculation.
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& ENERCALC INSTALLED Build 2021.11.11:  3-Story Office.ech :
File Settings Databases Tools License Help

3 4 B 2 | s e | B 2 2 8 0

EXIT Open Create Close Save SaveAs Print Calculator | Settings Email Update License Help

(Pro]ects Project Manager r

SAVE & CLOSE I

‘ ‘/ 12501t ‘ |9_50ﬂ ‘ Calculations Diagram
[ T - N
Z TErTY = Summary Results  |Max. Combinations
« Max Bending Stress Ratit
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Using the Element Manager

The Element Manager window is the central interface for viewing and managing Revit
elements that have been designed using ENERCALC for Revit. The Element Manager does
not block access to the Revit graphic interface. The user maintains full use of Revit views
and controls while the Element Manager is active.

The menu is organized into three separate tabs:
e Elements
e Graphics
e Debug

The primary tab for use during daily design work is the “Elements” tab. This tab is divided into
an upper half and a lower half. The upper portion contains a summary table of all designed
elements, while the lower half displays details about the currently selected element.
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[] Zoom To Selection

3= SEL Revit Element Manager — O .
Elements Graphics Debug

SEL Calc Tl ?’)I'EDLecalc E::nne et gt?aﬁ;e ﬁ:;ignegs gezlrﬁerrts

» Long-Span Permeter Girder Stesl_Beam W18x35 0
Rear Entrance Transfer Girder | Steel_Beam W16x26 0
Interior 2-Span Girder Steel_Beam W1Bx35 0
Entrance Overhange Girder Steel_Beam W18x35 0
Short-Span Perimeter Girder Steel_Beam W12x22 0
Long-Span Perimeter Beam Steel_Beam W12x22 0
Rear Entrance Perimeter Beam | Steel_Beam W12x14 0

Filter Fields

| View and Approve Results |

" Delete This Calc | ' Link This Calc to My ECE File

[] From Revit Only

Close
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= evit Element Manager —
SEL Revit El Manag O *

Elements Graphics Debug

SEL Cale Revit Element Update Change Child
SEL Calc Ttle Type Name Status Wamings Elements

W18x35
W16x26

Steel_Beam
Steel_Beam
Steel_Beam W18x35
Steel_Beam W18x35
Steel_Beam WH2x22
Steel_Beam W12%22
Steel_Beam WH2x14

Long-Span Perimeter Girder
Rear Entrance Transfer Girder
Interior 2-Span Girder
Entrance Overhange Girder
Short-Span Perimeter Girder

Long-Span Perimeter Beam

Rear Ertrance Perimeter Beam

[] Zoom To Selection Filter Fields
[ View and Approve Results | " Delete This Calc | ' Link This Calc to My ECE File
[] From Revit Only
Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elements  Child Eements  Calc Results
Span Index gLSdCiol?.leam Section Type

W14 STL_W

Close

The far-left column of the summary table indicates a color-coded design status of the
element’s design calculation. This color coding corresponds exactly to the 4-color system
used for the ribbon bar status indicator and the view-based highlighting of individual elements:

e Green — Calculation is passing its unity check (unity <= 1.0)
e Yellow — Calculation is incomplete (i.e., pending or cancelled)

e Orange — Calculation has a warning (i.e., Revit geometry changes have caused

the element to diverge from its ENERCALC SEL calculation data)

e Red - Calculation is failing its unity check (unity > 1.0)
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The user-assigned title for each calculation will also be visible if the user has assigned one
via the ENERCALC SEL interface. The Element Manager may be closed at any time if
desired, but the element information and statuses will update in real time if the window
remains open.

Bemerts  Graphics  Debug

SEL Cale e

Supports

Response Pendng

Applied Loads

Delete This Calc Link This Calc to My EC6 File
] From Revit Only

The Element Manager is not constrained to the extents of the main Revit window. It may be
dragged to a separate display if desired. However, the Element Manager is a “child” of the
main Revit window, meaning that it will minimize and restore along with the main Revit
window and will not obscure other programs the user may choose to place in front of Revit on
a display.

REGHG-®-7-Q =2-F0A &- 3= Autodesk Revit 2021.1.2 - 1-Story Convenience Store - V21.rvt - 3D View: (3D} g e W ®- -5 X
[T Achitecture Stucture  Steel  Precast Systems Inset Annotate Analyze Massing&Site Colaborate View Manage Add-ins  ENERCALCSEL ~Modiy D+

=

Prefer

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & = P4 G ¥ & o
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8.1

Element Selection

When navigating the Element Manager window, designed elements may be selected by two
different methods. Selecting an element by clicking it in the summary causes it to
automatically be selected in the Revit interface.

£
Bemerts | Graphics  Debug
Fevt Bemert Updete Change Crid
Name Staus Wamings Bemerts
Wiex3s 0
WieKzs “ 0
s N5
Wiex3s 0
wizxez 0
wizxez 0
Wizxie 0
] Zoom To Selection Filter Fields
View and Approve Results Delete This Cale Lk This Cale o My £C File Filter Elements
[ From Resit Only Clear Filters
Boam Froperies Besm Supports Beam Spans  Span Loads  Trbutary Bemerts  Chid Blmerts | Cale Resuts
Span Index S Beam Secton Type
» W1e6 STL_W

(S 7

=

Elements | Graphics  Debug

mae R e B g
Long-Span Peineter Girder | Steel_Beam | W1BK35. 0

(| | Rcor Erirance Transfer Girder [ERaN W16K25 0 ]
e WHBK35 0
ider | S WBK35 0
or | S wiaxez 0
[l Long Span Perineter Beam | Sieel_Beam Wizxz2 0
| Roar Entrancs Parmeter Boan | Seel_Boam | W12X14 0

[ Zoom To Selection Filter Fields

View. Approve Results Delete This Calc. Link This Calc to My .EC6 File

[] From Revit Only

Beam Properties  Beam Supports Beam Spans  Span Loads  Trbutary Elemerts  Chid Elements Calc Resuts

AISC Beam
Span Index Seeton Section Type

» Wie2s STLW

Conversely, selecting an element in the Revit UI will automatlcally hlghllght the corresponding ‘
calculation in the Element Manager and load its detail info in the lower half of the window.

In a model that contains many designed elements, the Element Manager will automatically
display a scroll bar to navigate down the list of elements.
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Bemerts | Graphics  Debug

SELCale Revt Bement Update Change. i
SEL Cale Tile Type Name. Status Wiamings Bements

[0]1Zoom To Selection Filir Fields
View and Approve Results Delete This Calc Link This Calc to My EC6 File Filie Elements
] From Revit Only

Clear Filters

For easier navigation without a scroll bar, the summary table may be enlarged by manually
stretching the Element Manager window. When the window is stretched, the lower details
area remains the same size and the summary table grows to fit.

 SEL Revit Element Manager - o x

Bemerts | Gaphics Debug

SEL Cale e

» LongSpan Pecmeter Girder | e

0] Zoom To Selection Filer Fields
View and Approve Results Delete This Cale Link This Calc to My ECS File Filter Elements
[ From Revit Only Clear Filters.

10 B0k kGRBG S 0 Emara <

8.2 Removing a Calculation

A calculation may be removed from both the Revit model and the corresponding ENERCALC
.ECE6 file at any time using the “Delete This Calc” button on the Element Manager window.

NOTE: Deleting of a calculation removes the design data stored for the specified
element, but load path information such as support and tributary relationships will be
preserved. For example, consider a designed beam bearing on a designed girder. If
the girder calculation is removed, the girder still serves as a support for the beam
design. The beamis still considered to be tributary to the girder, and the beam
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reaction force will be linked in automatically if a new girder calculation is created in

the future.

.."E SEL Revit Elerent Manager —

Blements  Graphics Debug

-l - -
. Long-5Span Perimeter Girder Steel_Beam W18X35 0
. Rear Entrance Transfer Girder | Steel_Beam W1EX26 0
. Interior 2-Span Girder Steel_Beam W18X35 0
. Entrance Overhange Girder Steel_Beam W138x35 0
. Short-Span Perimeter Girder Steel_Beam W12X22 0
Long-Span Perimeter Beam Steel_Beam W12x22 0
» . Steel_Beam Wi2x14 0

ents

[] Zoom To Selection

View and Approve Results Delete This Cale Link This Cale to My .ECE File
[] Frem Revit Cnly

Beam Properties  Beam Suppots Beam Spans  Span Loads  Tributary Elements  Child Elements  Calc Results

AlISC Beam
Section

» Wiz14 STLW

Span Index Section Type

Filter Fields
Filter Elements

Clear Filters

Close

Clicking this button while a calculation is selected will cause ENERCAL

C SEL to launch so

that the calculation data may be removed from the appropriate .EC6 file. When ENERCALC
SEL finishes finding and removing the calculation, the calc data will also be erased from the
Revit element in the model, and the line item will disappear from the summary table. Any
calculation may be removed by any user whose local machine has access to the linked .EC6

file. If the .ECG file cannot be accessed, a pop-up warning is provided.

Checking the “From Revit Only: checkbox will remove the calculation data stored in Revit
without modifying the .EC6 file in any way. This option would be appropriate for removing a
calculation whose .EC6 file has been moved, deleted, or otherwise become unreachable.

Prior to removal, the user is prompted with a warning to help prevent accidental removal.
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E SEL Revit Element Manager

Elemerts Graphics Debug

SEL Calc Title

Main Ertranc

Entrance Edge Transfer Girder

SEL Cale
Type

Revit Blement

Mame

Update
Status

Change
‘Wamings

Span Girder

Steel_Beam

W2Tx34

Steel_Beam

W24x55

Ridge Girder - 1

Steel_Beam

W30X33

Typical Canopy Overhang Beam

Steel_Beam

W12x14

E Delete Calculation From SEL

Deleting this calculation will erase all data stared in the Rewvitfile for this calc and remaowe it from the ECE file: lizglilles

er Elements

|C:'-.ijecis‘.3—8tory Office!\3-Story Office.ect

| Copy Path | lear Filkers

Tributary Geometry Sampling Density:

Section Type

| From Preferences ~| |0

[Feet]

STLW

Cloze

If the calculation to be removed also carries associations to child elements, then the user wi
be presented with an additional warning. Proceeding with the removal will erase the
parent/child relationship that associates the parent element being removed to its children.
The children whose parent calculation was removed will not carry any color highlighting and
they will no longer be accessible via the Element Manager.
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8.3

E O

(==l
4

AISC Beam
Section

Section Type

HS5 12214 STL_HS5_RECT

E SEL Revit Element Manager — O K
Elements Graphics Debug
SEL Calc Revit Element Update Change Child ~
SEL Calc Title Type Mame Status Wamings Elements

Perimeter Girder 3 Steel_Beam W18x35 0

Perimeter Girder 2 Steel_Beam W18x35 0

Perimeter Girder 1 Steel_Beam W18x35 0

Short-Span Perimeter Beam 1 | Steel_Beam W1ZX26 0

Long-Span Perimeter Beam | Steel_Beam W1Zx22 0

Short-Span Perimeter Beam 2 | Steel_Beam W1Zx26 0

Short-Span Perimeter Beam 3 | Steel_Beam W12Zx26 0

Rear Entrance Perimeter Be... SteeI=Bearn W12x14 0
E Delete Calculation From SEL — O > o

The selected calculation is a parent for at least one child element. Deleting the calculation will remaove il i
both the main calculation and the data on all children of the main element. Do you wish to continue?

Close

Filtering Fields and Elements

The Element Manager includes controls for filtering the amount of information presented to
the current user in the summary table. Fields (columns) in the table can be easily added or

removed using the “Filter Fields” button.
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= evit Element Manager —
SEL Revit El Manag O *

Elements Graphics Debug

SEL Calc Title

SEL Cale
Type

Revit Blement
Name

Update
Status

Change
Wamings

Long-Span Perimeter Girder

Steel_Beam

Rear Entrance Transfer Girder

Steel_Beam

Interior 2-Span Girder

Steel_Beam

Entrance Overhange Girder

Steel_Beam

Short-Span Perimeter Girder

Steel_Beam

Long-Span Perimeter Beam

Steel_Beam

Rear Ertrance Perimeter Beam

Steel_Beam

Wi2x14

Filter Fields

[] Zoom To Selection

| View and Approve Results | | Delete This Calc |

[] From Revit Only

| Link This Calc to My ECE File

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elemerts  Child Elements  Calc Results

AISC Beam

Section Section Type

Span Index

STL_W

Close

Adding or removing display fields using the checkboxes in the “Filter Fields” form causes the
Element Manager window to dynamically resize to fit the contents of the summary table.
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= | = Fiter Fields - o X

Select fields to be displayed in the

Elements  Graphi Deb
raphics  Debug Element Manager summary table:

SEL Calc Title _?_EDLeCa\c E:I\_fn'rteElemem gﬁ;ie E.:"?:rgig:gs Erei::ents . Update Status Color
[ Perimeter Gircer 3 Steel_Beam W18x3s 0 REECARIE
l Perimeter Girder 2 Steel_Beam W18KX35 0 SEL Cale Type
. Permeter Girder 1 Steel_Beam W18x35 o Revit Element Name
l Short-Span Perimeter Beam 1 | Steel_Beam W12%26 0 [] Update Status
l Long-Span Perimeter Beam | Steel_Beam W12x22 ] [[] Change \Warnings
l Short-Span Perimeter Beam 2 | Steel_Beam W12X26 ] [[] Child Elements
l Short-Span Perimeter Beam 3 | Steel_Beam W12X26 o Unity Check
. Rear Entrance Perimeter Be... | Steel_Beam W12x14 o [] Created By
» l Steel_Beam HS512K2X1/4 6 " [ Deleted By

[[] Zoom To Selection Filter Fields [] Deleted On

- [] Linked To File
View and Approve Results Delete This Calc Link This Calc to My ECE File Filter Elements
[] From Revit Only Clear Filters Check All
Beam Properties  Beam Supports  Beam Spans  Span Loads  Tiibutary Blements  Child Bements  Cale Resulis
Check None
Span Index ,Sqlescft:io?ﬂeam Section Type

» HSS1221/4 | STL_HSS_RECT Ll Loz

[] Save filters for future use

Close

3= SEL Revit Element Manager - O
Blements  Graphics Debug
SEL Cale Revit Element Unity [al
SEL Cale Title Type Name Check
» . Long-Span Perimeter Girder | Steel_Beam W18X35 0.047
Rear Entrance Transfer Girder | Steel_Beam W16X26 0.954
. Interior 2-Span Girder Steel_Beam W18X35 0.588
. Entrance Overhange Girder | Steel_Beam W18X35 0.285
. Short-Span Perimeter Girder | Steel_Beam W1222 0411
. Perimeter Girder 3 Steel_Beam W18X35 0.457
. Perimeter Girder 2 Steel_Beam W1BX35 0.497
. Perimeter Girder 1 Steel_Beam W18x35 0.457
. Short-Span Perimeter Beam 1 | Steel_Beam W1ZX26 0.055
L = b
[] Zoom To Selection Filter Fields
View and Approve Results Delete This Cale Link This Cale to My .ECE File Filter Elements
[[] From Revit Only Clear Filters
Close
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Upon closing the Element Manager, it will revert to default column display settings on the next
open unless the user has specified to “Save filters for future use”. Saving of filter settings is
specific to individual users and will not affect the appearance of the Element Manager for
other team members.

-E | ..‘; Filter Fields — ] X
Elements | Graphics | Debi Select fields to be displayed in the
= Element Manager summary table:
SEL Calc Revit Element Update Change Child Lol
SEL Calc Title Type Name Status Wamings Elements Update Status Color
[ Permeter Girder 3 Steel_Beam W18x35 0 SEL Calc Title
[ Perimster Girder 2 Steel_Beam W18x35 0 LB rE
l Perimeter Girder 1 Steel_Beam W18X35 0 Revit Element Name
. Short-Span Permeter Beam 1 | Steel_Beam W12x26 0 [] Update Status
l Long-Span Perimeter Beam Steel_Beam Wi222 o [] Change ‘wamings
l Short-Span Perimeter Beam 2 | Steel_Beam W12x26 0 [] Child Elements
l Short-Span Perimeter Beam 2 | Steel_Beam W12X26 ] Unity Check
l Rear Entrance Perimeter Be... | Steel_Beam Wizxi4 ] [] Created By
» . Typical Canopy Overhang B... RSEEREEEN HSS12X2x1/4 & v [] Deleted By
[[] Zoom To Selection Filter Figlds [ Deleted On
- [] Linked To File
Wiew and Approve Results Delete This Cale Link This Calc to My .ECE File Filter Elements
[ From Revit Only Clear Filters Check All
Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elements  Child Bements  Calc Resulis
Check Nene
AISC B
Span Index Sectioneam Section Type
» HSS1Zxx1/4 | STL_HSS_RECT £l LoTEE
] Save filters for future use

Close

If field filters are saved, the Element Manager will retain this formatting on future opens of the
Element Manager both in the current Revit session and in future sessions. Note that these
field filter settings are tied to the current user only and to the specific Revit model that is active
at the time they are applied. Future changes to the settings will overwrite the existing settings
if the “Save” checkbox is activated.

These settings will be removed and the Element Manager will revert to default field display if
the “Purge User Preference Data” checkbox is activated during a data purge operation in the
Revit model.
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-
3= Preferences - O

Active Revit Model: 1-Story Convenience Store - W21

Cumert Session Active Model Preferences

Beams Columns Walls Reports File Linking Data Storage
These tools should be used with extreme caution.

Mote: In a workshared Revit model, a dats removal action by one team member will
remove ALL DATA created by ALL TEAM MEMEERS.

Diata Removal Options:

[] Purge Deleted Element Data

[] Purge Active Element Data

I Purge User Preference Data I_

[] Purge Model Preference Data

[] Creste  Backup File (zactive elements only) | Browse

Purge Data Recover Data

Cleanup Old Parameters
(Version Upgrades ONLY)

Apply Close

The tools on this tab are used to erase ENERCALC SEL data stored in this Revit model.

In addition to filtering the visibility of fields (columns) in the summary table, users may also
select from a variety of criteria to show or hide individual element entries in the table. These
options are accessed using the “Filter Elements” button on the Element Manager window.
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3= SEL Revit Element Manager - O >
Elements Graphics Debug
SEL Calc Revit Element Update Change Child ~
SEL Calc Title Type Name Status Wamings Elements
» Long-5Span Perimeter Girder | Steel_Beam W18x35 Cancelled 0
l Interior 2-Span Girder Steel_Beam W12K22 0
Ertrance Overhange Girder | Steel_Beam W18x35 Supports 0
. Short-Span Perimeter Girder | Steel_Beam W2xz2 0
Perimeter Girder 3 Steel_Beam W18¥35 Response Pending 0
. Perimeter Girder 2 Steel_Beam W18x35 0
Perimeter Girder 1 Steel_Beam W1Bx35 Applied Loads 0
l Short-Span Perimeter Beam 1 | Steel_Beam W12¥26 0
Long-5Span Perimeter Beam | Steel_Beam W12xZ2 Applied Loads 0 v
[[] Zoom To Selection Filter Fields
View and Approve Results Delete This Cale Link This Calc to My .ECE File Filter Elements
(] From Revit Only Clear Filters
Close

The Filter Elements window contains several tabs for different criteria by which elements may
be either shown or hidden. Each tab contains a pair of list boxes with controls to “Add” or
“‘Remove” elements with the corresponding properties from display in the main summary
table.
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2= Filter Element Display
Created By Linked To File  SEL Module Type Update Status
Hide
Add | Remove T
Responge Pending
Cancelled
Deleted
Show
Apply Filters Clear All Filters
Save filters for future use

Cancel

Any elements having properties moved to the “Hide” list will then be hidden from view in the

main summary table.

3= Filter Element Display
Created By Linked To File SEL Module Type Update Status
Response Pending
Hide
Cancelled
Deleted
Show
Apply Filters Clear All Filters
Save filters for future use

Cancel
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As with the field filters, these settings may be retained in future sessions using the “Save
Filters” checkbox.

8.4 Advanced Graphics Controls

In some cases, users may want to apply additional visualization beyond the default design
status highlighting tools found on the ribbon bar. For this purpose, additional highlighting
controls are available on the “Graphics” tab of the Element Manager window. The controls
are divided into two groups, allowing the user to apply custom highlighting either “By
Properties” or “By Module Type”.

2= SEL Revit Element Manager = O X

Blements Graphics  Debug

Select a tab to set custom highlighting colors and select which categories to show.

Mote: These highlighting settings apply only to the current active view. Custom highlighting
is intended for temporary visualization and will not update dynamically as the model changes.

By Properties By Module Type
Highlight by status:

[] Designed Using SEL

[] Ready To Send

[] Response Pending

[ Awaiting Approval
Highlight by parent [ child role:

[] Parents

[ Children

[] Children wi Parent RXNs

[ Children wie Parent RXNs

Highlight by structural role:
[1 Supperting Elements

[ Tributary Elements

Apply Highlighting To Active View Clear Highlighting From Active View

Close

The checkboxes are used to control which highlighting is active, while the button next to each
property option is used to set the custom color to display in the active view. Clicking the
button shows a color palette for the user to choose from.
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=
Elements Graphics  Debug

Select a tab to set custom highlighting colors and select which categories to show.

Mote: These highlighting settings apply only to the current active view. Custom highlighting
iz intended for tempaorary visualization and will not update dynamically as the model changes,

By Properties By Module Type

Highlight by status:

[[] Designed Using SEL

Color X
[ Ready To Send
Basic colors:
[[] Respense Pending " Al | =
[ Awaiting Approval Al | N |
ENEEEEEN
Highlight by parent [ child role: EEEN HE
[ Parents : HE NN B |
[] Children NN LI
[] Children wi Parent RXNs Custom calors:
[ Child lo Parent RXN rrrrrrrn
ildren wio Paren s r—rrrrr

Highlight by structural role:

[[] Supporting Elements

[] Tributary Elements

Apply Highlighting To Active View Clear Highlighting From Active View

Close

3= SEL Revit Element Manager

Elements Graphics Debug
Select a tab to set custom highlighting colors and select which categories to show.
Mote: These highlighting settings apply only to the current active view. Custom highlighting
iz intended for temporary visualization and will not update dynamically as the model changes.
By Properties By Module Type
Highlight by status:
[[] Designed Using SEL
[] Ready To Send

[] Respense Pending

[] Awsaiting Approval

Highlight by parent [ child role:

[] Children
[] Children wi Parent RXNs

[ Children wio Parent RXNs

Highlight by structural role:
[] Supporting Elements

[ Tributary Elements

Apply Highlighting To Active View Clear Highlighting From Active View

]

Close

x

Choosing a color and clicking “OK” will update the button to show the selected color.
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If the Revit model is saved after modifying these custom color selections, the colors will be
automatically stored and will be available the next time the user accesses this menu. These
custom colors are stored according to user identity and will not impact the colors used by
other team members.

After selecting the desired properties and colors, the custom visualization may be applied
using the “Apply Highlighting to Active View” button. This highlighting applies only to the
current view. It will not be applied to any other view in the Revit model.

P = SEL Revit Element Manager - o x

Bements  Graphics Debug

Select a tab o set custom highlighting colors and select which categories to show.
Note: These highlighting settings apply only to the cument active view. Custom highlighting

is intended for temporary visualization and will not update dynamically as the model changes.
By Properties By Module Type
Highlight by status:
[] Designed Using SEL

[]Ready To Send

T

[ Response Pending
[ Awaiting Approval
Highlight by parent / child role:
Parents | |
Children
[ Children wl Parent RXNs

[] Children wio Parent RXNs

Highlight by structural role
[] Supporting Elements

[] Tributary Elements

Apply Highlighting To Active View _ Clear Highlighting From Active View

Close

The custom highlighting may be removed using the “Clear Highlighting From Active View”
button.

W4 3= SEL Revit Element Manager — [m] %

Bements Graphics Debug
Select a tab to set custom highlighting colors and select which categories to show.
Note: These highlighting settings apply only to the current active view. Custom highlighting
is intended for temporary visualization and will not update dynamically as the model changes
By Proptties | By Module Type
Highlight by status:
[ Designed Using SEL
[] Resdy To Send
[] Response Pending

[ Avaiting Approval

Highlight by parent / child role:
Parents |
Children
[ Children w/ Farent RXNs

[] Children wio Parent RXNs

Highlight by structural role:
[] Supporting Elements

[ Tributary Elements

Apply Highlighting To Active View Clear Highlighting From Active View

Close
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Custom graphics settings are unique to each individual user and will not affect the display

settings for other team members within a given project.
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Changing Section Sizes

Once a calculation has been sent from Revit and has loaded in the ENERCALC interface, a
number of different calculation types permit the user to select a new section size. This
includes both beam and column calculations which rely on standardized section types,
including AISC steel sections and NDS wood sections. Design types that use open-ended
arbitrary geometry (such as concrete beams or columns) share some similarities but will not
behave identically. Refer to the appropriate sections for specific calculation types for more

detail.

Once a calculation has loaded in the ENERCALC interface, the section size is available for
modification by the user using the same controls typically seen in a conventional manually

built calculation.

Steel Beam

2 BT M

Y EEEEE I Done, Time : 0.140sec

T6C2018, ASCE 7-16, CBC 2015, AISC 360-16, NDS 2018, ACI
31814, TMS 402-16 | Build: 20.22.6.12

o mon

Calculations 20 |Diagram  [30 |

. Delee Spans

Clccon +/- to Add Del Clickon SpanTo select
|General /" Beam Span Data  |Span Loads |Loads All Spans _|Load Combs

Wz

Select Span

spanlength [ 250 [-]] &
Section Name W10x19 Database Auto Select
QuickList |properties | Select Edition___|
Select Type AISC 14th Edition e
W10x17
W s He Hsssq
Mo | o | me | mssea ||| Wi0X2
W10x26
wr || st | w52 ||| wioo
W10x33
vea | Luneg | Tsmea ||| w109
W10x45
weg | wuss | 1559 ||| wiows
LL-SLBB P W10x54
W10x60
iented
W10x68
_oom | [T w10x77 | izl
iR Ao abTe DEeetion Katios:

Transient Load: L/ | 360 TotalLoad: L/ | 180

X Max Bending Stress Ratio 1559:1 4 Max Shear Stress Ratio = 0.220:1
Section used for this span W10x19 Section used for this span W10x19
Ma: Applied 84.002 kft Va: Applied 11.240k
Mn / Omega : Allowable 53.892 kft Vn/Omega : Allowable 51.0k
Ld Comb D45 Ld Comb 055
0.000ft
Span # where maximum occurs Sspan#1 Span#1
X Deflection Ratios
Transient Load Deflection
Max Downwar d 2129in Ratio = 140 <360
Max Upward 0,000 in Ratio = 0 >=360
Span: 1:5 Only
Total Deflection
Max Downward 3426 in Ratio = 88 <180
Span: 1: +D+S
Max Upward 0.000 in Ratio = 0 >=180
Extreme Reactions ( kips)
Lf s w E H
Support #1 a2 400 700
Support #2 hd 40 700

As with a conventional manually-built ENERCALC calculation, the calculations and code
checks for the design will update in real time when the section size is changed:

Steel Beam ® e I Done, Time : 0.130sec

T6C 2018, ASCE 7-16, CBC 2019, AISC 360-16, NDS 2016, ACT
31814, TM 402-16 | Build: 20.22.6.12

v son

Calculations |0 |Diagram 13D

N

Clckon /- toAde,Deee5p ClckonspanToselect Cickon upport o Moty
General / Beam Span Data  |SpanLoads _[Loads All Spans _|Load Combs 4
Select Span

1
:
W16x26 Databzse‘ Auto Select |
(et Jproperes | it Edifon

Span Length

Section Name

Select Type AISC 14th Edition =T
W14x455
wo s | s HsSsq W14x500
M| < | me | wssmea ||| W50
W14x605
wi | owm | st Hss P W14x665
LEq | Luneq | TsRea |
WToR3T
Lgq | wues | 559 ||[ wrexe
LL-stes » W16x40
VeitegGrened e
Down v W16x57
Minimum Allowable Deflection Ratios:
Transient Load : L/ | 360 TotalLoad: L/ [ 180

i 0.767:1 4 Max Shear Stress Ratio = 0.161:1
W16x26 Section used for this span W16x26
Mn / Omega : Allowable 110279 k-ft Vn/Omega : Allowable 70500k
Location of maximum on span 0.000t
Span # where maximum occurs Span#1 Span # where maximum occurs Span# 1
+  Deflection Ratios
Transient Load Deflection
Max Downward 0685 in Ratio = 437 >=360
Max Upward 0.000 in Ratio = 0 =360
Total Deflection
Max Downward 1.103 in Ratio = 272 >=180
Extreme Reactions ( kips)
Lf s w E H
Support #1 433 % 700
Support #2 433 400 7.00
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When the user completes the design and clicks "Save and Close", any changes to the
section size will be automatically applied to the corresponding physical element in the Revit
model. As long as the appropriate section already exists in the Revit project OR EFR can
successfully locate and load the appropriate family (".rfa") file, then the element will
seamlessly and instantaneously toggle to the new section size. If this process occurs without
any errors or warnings, then the section size update will not be accompanied by any pop-ups
or notifications.

If any issues occur while obtaining the loadable content or updating the section, the user will
be notified accordingly. Typical issues associated with this process are detailed in Size
Change Errors/er.

9.1 Section Change Warnings

In order to apply section size changes to Revit elements, ENERCALC for Revit locates the
appropriate section from the appropriate family using a multi-step logical search process. As
indicated in Changing Section Sizes[ ', this process is designed to be a seamless automatic
process. The EFR process for locating, loading, and applying section sizes contains a highly
granular framework of warning messages. These warning messages provide explicit and
actionable information for engineering teams and BIM staff to troubleshoot any failure. The
complexity of search performed to obtain content and change sizes does not impact user
experience during daily use of the software, but is examined here for informational purposes
in the event that troubleshooting is required.

NOTE: In order to understand how ENERCALC for Revit obtains and utilizes Revit content
for section changes, it is advisable for users to have a functional grasp of the following
concepts:

e What is a Revit family?

e How are Revit families created and used?

e What is a family type catalog?

e How do my company and/or my team store and access Revit loadable content?

These topics are not addressed in detail here in this document. For further reading on this
topic, refer to the Autodesk Knowledge Base: About Families | Revit 2022 | Autodesk
Knowledge Network

NOTE: Standardized sections, including both AISC steel section and NDS wood sections
are located and matched using the literal name of the section. Sections are NOT matched up
by comparing actual section geometry properties. Section names found in your team's family
content must exactly match the corresponding material design code naming for successful
use of the content. For example, Wide Flange beams would be retrieved using the standard
AISC format (i.e., "W8x10"), and will not succeed if an alternate naming is in use (i.e.,
"W_BM8x10_plf").

Before checking available loadable family content, EFR starts by first inspecting sections in
families that already exist in the Revit model. Section matches from existing families are
restricted to only the appropriate structural material, meaning that families of other materials
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will not be inspected. For example, if the section size change was sent by a Steel Beam
calculation, Revit families of structural material "Wood" or "Concrete" will not be inspected for
a section size match. Even if an ambiguous section name exists, it will not be considered if
the owning family does not have the intended material. For example, a wood beam family
containing a type entitled "W8x10" will not cause ambiguity when toggling steel sizes,
because the family is not of the specified material. If a single section found with both the
appropriate material AND the specified section name, the section will be immediately applied

to the Revit element.

If multiple existing families in the project are found to contain a section of the specified name,
then the user will be prompted to manually pick which family should be used:

Redundant familes
loaded in project.

Project Browser - 1-Story Convenience Store_BeamRules - V22.rvt X

Structural Fabric Reinforcement "
Structural Foundations
Structural Framing
- C-Channel
Concrete-Rectangular Beam
Dimension Lumber
Glulam-Southern Pine
Glulam-Western Species
HSS Square

K-Series Bar Joist-Angle Web
Trapezoidal Conc Beam - ENERCALC (2022)

0
o

)

0

&

) HSS-Hollow Structural Section
o

o

% W Shapes

&

W-Wide Flange
- W-Wide Flange - ALT Version 1

-[@ Groups v

Structural Loads
Structural Rebar
Structural Rebar Couplers
Structural Stiffeners
Structural Trusses

Walls

Windows
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S —
W«ﬂ”«t”"t’ 2
. %
@ 5 S Y
N P
yd Ao"‘o«»" %
> <4 00" &

ore than one family with the symbol 'Wex10'
e fomily.

[All of the families shown below are already loaded in the project.

Click one of the following families to apply the new section:
W Shapes

2= Ambiguous Families Found — O X

The project currently contains more than one family with the symbol "W8x10".
This could be caused by a duplicate family

All of the families shown below are already loaded in the project

Click one of the following families to apply the new section:

W Shapes
W-Wide Flange
W-Wide Flange - ALT Version 1

Cancel

Clicking one of the options shown in the list will allow the section update process to proceed.
The Revit element will then be updated to the specified section size using the family indicated
by the user.

If all families currently loaded in the Revit project are inspected and none of them contain a
match for the section name sent from the ENERCALC calculation, ENERCALC for Revit will
automatically search for an appropriate family file (.rfa).

Family files are located by inspecting the default library directory specified in the native Revit
interface at the following location: File > Options > File Locations > Places > Imperial Library.
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RE EE i+~ '@ -\_)‘;(:i_:]A ﬁ_:j' ..’-Tj":

Architecture  Structure  Steel Precast Systems Insert  Annotate  Analyze  Massing & Site

— v—
EE—‘I ¢ ] Recent Documents @ I E

T = —
By Ordered List « Recalc Steel Steel Composite
‘j New v 7 T
1-Story Convenience Store_BeamRules culations
V22, rvt

B Open »
E Save
g Save As »
B Export 3
@ Print 3
Ea Close
| Options Exit Revit

Cemem Wimaas (|

¥ 3D-DEMO X
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Options

General
User Interface
Graphics

Hardware

Rendering
Check Spelling
SteeringWheels
ViewCube

Macros

X
Project templates: The templates display in a list when you create a new project.
tF Name Path )
IF Imperial-Constru... C:\ProgramData\Autodesk\RVT 2022\ Tem...
ImpenaIArchlt rogramData\Autodesk\RVT 2022\ Tem.
o [!mperial-Structur
Imperial-Syster
— [Metric-Construct
M
M
Default path for user files:
‘ C:\Users\User\Documents ‘ Browse...
Default path for family template files: _
‘ C:\ProgramData\Autodesk\RVT 2022\Family Templates ‘ Browse...
Root path for point douds:
‘ C:\Users\User \Documents\PointClouds ‘ _ Browse...
Systems analysis workflows:
+F Name Path
Annual Building En... C:\Program Files\NREL\OpenStudio CLI For...
£ ... C:\Program Files\NREL\OpenStudio CLI For...
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General Project templates: The templates display in a list when you create a new project.
User Interface
Name Path
Graphics —- T 0y . "
Imperial-Constru... | C:\ProgramData\Autodesk\RVT 2022\ Tem...
Hardware Imperial-Architec... C:\ProgramData\Autodesk\RVT 2022\ Tem...

ap Imperial-Structur... | C:\ProgramData\Autodesk\RVT 2022\Tem...
Imperial-Systems.... C:\ProgramData\Autodesk\RVT 2022\ Tem...
Rendering Metric-Construct...: C:\ProgramData\Autodesk\RVT 2022\ Tem...
Metric-Architect... | C:\ProgramData\Autodesk\RVT 2022\Tem...
Metric-Structural... | C:\ProgramData\Autodesk\RVT 2022\ Tem...

File Locations

Check Spelling

SteeringWheels
Default path for user files:

| C:\Users\User\Documents I Browse...

ViewCube

Macros

Default path for family template files:
| C:ProgramData\Autodesk\RVT 2022\Family Templates I Browse...

Root path for point douds:
| C:\Users\User\Documents\PointClouds I Browse...

Systems analysis workflows:

Name | Path
Annual Building En...; C:\Program Files\NREL\OpenStudio CLI For...
HVAC Systems Loa... C:\Program Files\NREL\OpenStudio CLI For...

T
Places... Places
Library Name Library Path
Imperial Library C:\ProgramData\Autodesk\RVT 2022\Libraries\English-Imp...
Metric Library C:\ProgramData\Autodesk\RVT 2022\Libraries\English
QP

[ o ] comee Help

The folder path specified under "Imperial Library" will serve as the default directory referenced
by ENERCALC for Revit when searching for loadable content. For successful automatic
loading of families, users should ensure that this path points to the location the company or
team has designated for storing .rfa files. It is not advisable to change the default Library
Name field to any other value besides "Imperial Library". Doing so will result in a failure to find
and load families, indicated by the following error message in Revit following a "Save and
Close" operation:

© 2026 ENERCALC, LLC



Changing Section Sizes 97

.'i Section Size Not Updated

The default root target directory key 'Imperial Library' could not be found.

Cony ot

&t 0

After the user dismisses this notification, the physical Revit element whose section size could
not be changed will be placed in a warning state to remind the user that the ENERCALC
calculation and Revit physical element are not in complete agreement. This warning state is
visible via tabular summary in the Element Manager AND via color-coded highlighting in the
Revit view:

e VA .

W 3= SEL Revit Element Manager - [m} X

Bements Graphics Debug

SEL Calc SEL Cale Revit Blement Update Change Chid
Tide Typ Name Status Wamings Eements

NoDesc Steel_Beam W12x26 No Library Found

[] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My .EC6 File Filter Elements.

[ From Revit Only Clear Filters

Close

Although the native Revit dialog shown above does automatically verify that the user-provided
default path is valid, it is possible that a folder may move or become unreachable AFTER the
path has been set. In such cases, the following error message will be presented when EFR

attempts to locate the library:
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E Section Size Not Updated

The default root target directory for loadable content does not exist
C:\ProgramData\Autodesk\RVT 2022\Librarles\Eng|ish~lmperial\:

Coy Pat

The warning message includes a courtesy option to copy the path shown so that the user
may manually navigate folders via File Explorer and verify what has happened to the target
directory. After the user dismisses this notification, the physical Revit element whose section
size could not be changed will be placed in a warning state to remind the user that the
ENERCALC calculation and Revit physical element are not in complete agreement. This
warning state is visible via tabular summary in the Element Manager AND via color-coded
highlighting in the Revit view:

~ - -
\\\Q 25 SEL Revit Element Manager _ o N
N

Elements Graphics Debug .

SEL Cale SEL Cale Revit Element Update Change Chid
Ttle Type Name Status Wamings Elemerts

NoDesc Steel_Beam w1226 Library Not Found |0 |

[[] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My .EC6 File Filter Elements

[J From Revit Only Clear Filters I

Close
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If the default library has been specified properly and the path is valid (i.e., the directory exists),
then EFR will automatically inspect the target directory to obtain content of the proper
category. This inspection is based on the file structure used by Autodesk's default out-of-box
loadable content:

. E . + | English-Imperial
File Home Share View
* §% i C | oo g New item ~ & B open HHEEEEL
' ... h i Easy access = z Edit elect none

Pin to Quick Copy Paste B e _ py Delete Rename Mew Properties

access folder rg History — gm Invert selection

Clipboard Organize Mew Open Select
v . Local Disk (C:) ProgramData » Autodesk » RVT2022 » Libraries » English-Imperial

MName h Date modified Type
# Quick access

]
=

[T T T e Y O = T o Y O = T o Y O = T o S O = O e T )
| e S Y S S Y e S R T W S R

. Route Analysis

o

File folder
File fi

Fil

Fil

File folder
File folder

M Desktop

Downloads
E Documents
B Pictures

. Specialty Equipment

. Structural Columns

. Structural Connections
. Structural Foundations
. Structural Framing
. Structural Precast

File folder
File folder
Fil
File folde
File fi
Fil
Fil

. Structural Rebar Couplers
. Structural Rebar Shapes
. Structural Retaining Walls
. Structural Stiffeners

. Structural Try

-
-
-
-
-
-
-
-
-
-

Titleblocks
B wi 3

B Drafting 1.vt :52 PM Revit Project

49 items |

Based on this default file structure, EFR will automatically search for the sub-folder
"\Structural Framing" for beam calculations, "\Structural Columns" for column calculations,
etc. If the appropriate category sub-folder cannot be found, a warning is presented. As with
the previous scenarios, the message is presented in the lower right corner of the main Revit
window:

2= Section Size Not Updated — [ X

The expected target directory for content of this category does not exist:
C:\ProgramData\Autodesk\RVT 2022\Libraries\English-Imperial\Structural Framing)

0K Copy Path

The warning message includes a courtesy option to copy the path shown so that the user
may manually navigate folders via File Explorer and verify what has happened to the target
directory. After the user dismisses this notification, the physical Revit element whose section
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size could not be changed will be placed in a warning state to remind the user that the
ENERCALC calculation and Revit physical element are not in complete agreement. This
warning state is visible via tabular summary in the Element Manager AND via color-coded
highlighting in the Revit view:

W " A SRS
A SEL Revit Element Manager - [m} X
Bements Graphics Debug |
SEL Cale SEL Cale Revit Blement Update Change Child
Ttle Type Name Status Wamings Bements
NoDesc Steel_Beam W12x26 No Category Library |0 J
\ [] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My .EC6 File Filter Elements
[] From Revit Only Clear Filters I

Close

If the category library is found then EFR will automatically inspect the target directory to obtain
content of the proper material. This inspection is based on the file structure used by
Autodesk's default out-of-box loadable content:
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. E .7 Structural Framing
File Home Share View

g New item ~ kB open HHEEEEL

t i Easy access ~ z Edit elect none
Pin to Quick Copy ‘aste Copy Delete Rename Mew Properties
- rg History vert selection

(=] |

access EEE to = folder

Clipboard Organize Mew Open Select
v 4 . ProgramData » Autodesk » RVT2022 » Libraries » English-Imperial Structural Framing

MName h Date modified Type
# Quick access
. Concrete ! Vi File folder
. Light Gauge Steel ! Vi File folder
. Precast Concrete ! Vi File folder

M Desktop
Downloads

E Documents

B Pictures

er

File folder

-
-
-
-
-
-
-
-
-
-

Sitems |

Based on this default file structure, EFR will automatically search for the sub-folder "\Steel"
for steel calculations, "\Wood" for wood calculations, etc. If the appropriate category sub-
folder cannot be found, a warning is presented. As with the previous scenarios, the message
is presented in the lower right corner of the main Revit window:

2= Section Size Not Updated - L] X

The expected target directory for content of this material type does not exist:
C\ProgramData\Autodesk\RVT 2022\Libraries\English-Imperial\Structural Framing\Steel\

Copy Pat

The warning message includes a courtesy option to copy the path shown so that the user
may manually navigate folders via File Explorer and verify what has happened to the target
directory. After the user dismisses this notification, the physical Revit element whose section
size could not be changed will be placed in a warning state to remind the user that the
ENERCALC calculation and Revit physical element are not in complete agreement. This
warning state is visible via tabular summary in the Element Manager AND via color-coded
highlighting in the Revit view:
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SEL Cale SEL Cale Revit Elemert Update Change Chid
Tide Type Name Status Wamings Elements

\‘ (  SEL Revit Element Manager - o x &
‘V ( Bements Graphics Debug

NoDesc Steel_Beam W12x26 No Material Library |0

N

A\ [0 Zoom To Selection Filter Fields
\ Delete This Calc Link This Calc to My .ECG File Filter Elements
[] From Revit Only Clear Filters
Close
‘ I U N I

If the root library path and the required category and material sub-folders are found without
any error messages, EFR will proceed to inspect the contents of the target folder for the
required section size. The first phase of this search is to inspect the type catalog files found
in the directory. The type catalog file for each family (.rfa) has the exact same file name as
the family file, but ends with extension ".ixt", as shown here:
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l l =+ | Steel

File Home Share View
‘I"-Jew item = ﬁ Open elect all
il Easy access ~ B cait elect none

Delete Rename Mew Properties
o folder -

| |

rg History — g Invert selection

Clipboard Organize Mew Cpen Select

v l ProgramData Autodesk » RVT2022 » Libraries » English-lmperial Structural Framing Steel

MName . Date modified

# Quick access f
Juick acce B [at Ba 12

Revit family file

B Documents
B Pictures = aring Pile.rfa
B HP-Bearing Piletxt
uctural Section.rfa
uctural Section.txt
lound Structural Tubing.rfa
ctural Tubing.txt
le Web.rfa
. ] erie Joist-Anc '3 15/2020 M & ocument
Type catalog file e : ¥ Farily
eries Bar J o X 0 v ext Document
Family
cument
Family
cument

B L1 Double Angle.rf, | Family

65items |

Type catalogs are typically used as a fast and lightweight approach to create a family with
many types without the hassle of repetitive manual creation inside Revit's family editor GUI.
The purpose of the type catalog file is to enumerate the type name and parameter values
needed to construct each individual type within each family. For AISC standard steel sections
and NDS wood sections, exhaustive type catalogs already exist and need not be created or
edited by users. For example:

Mj HS55-Hollow Structural Section.tct - Notepad

File Edit Format VYiew Help

, Shape###other##, Wtotherds, AHfareai#ftinches ,Ht## length##inches, b length##inches, t##length##inches
H5528X12X5/8,Rect. ,127.000,35.000,20.000,12.008,0.581
H5528X12X1/2,Rect.,183.0080,25.300,208.000,12.088,0.465
H5528X12X3/8,Rect.,75.400,21.500,20.000,12.000,0.349
H5528X12X5/16,Rect.,65.800,18.100,26.060,12.0808,0.291
H5528X8X5,/8,Rect.,110.668,30.380,20.0080,8.000,8.581
H552@8X8X1/2,Rect. ,89.600,24.600,20.000,8.000,0.465
H5528X8X3/8,Rect.,b68.3608,18.708,20.600,8.000,08.349
H5528X8X5/16,Rect.,57.300,15.700,20.000,8.000,08.291
H5528X4X1/2,Rect.,75.960,208.908,20.600,4.000,08.465
H5528X4X3/8,Rect. ,58.160,16.000,20.000,4.000,0.349
HS528X4X5/16,Rect. ,48.968,13.400,20.000,4.0008,08.291
H5528X4X1/4,Rect.,39.560,108.808,20.600,4.000,8.233

H5518X12X5/8 - Obsolete,Rect.,119.600,32.600,18.000,12.000,0.581
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The existence of this file permits users to quickly and easily load any of the sections
enumerated in the type catalog into the Revit project. The existence of the type catalog file
also enables EFR to automatically preview and search the types available within each family
to find the desired section sent by a given ENERCALC calculation. If a search of these type
catalogs does not identify a matching section, EFR will automatically inspect the contents of
the .rfa files themselves to verify if section types are stored within. This additional search
step creates a short delay, denoted by the following progress bar:

I :E Detecting Beam Supports

Checking (4) families for a matching section...

If EFR's search through these type catalogs and/or family files identifies one and only one
section with the required name, then the section will be automatically loaded from the
corresponding family.

If EFR's search through these type catalogs identifies more than one family containing a
section with the required name, the user will be prompted to resolve the ambiguity by
specifying which family should be used. As with the other warnings discussed above, this
dialog will be presented in the lower right corner of the main Revit window:
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2= Ambiguous Families Found - O X

The target directory shown below contains more than one family with the symbol "W14x53".
This could be caused by a duplicate family or by insufficiently descriptive family naming.

C:\ProgramData\Autodesk\RVT 2022\Libraries\English-Imperial\Structural Framing\Steel\ Copy Path

View Folder
Click one of the following families to load and apply the section:

W-Wide Flange - Admin Version.rfa
W-Wide Flange - ALT Version 1.rfa
W-Wide Flange - Copy.rfa

| W-Wide Flange.rfa

Cancel

As with the previous warnings, this message includes a courtesy option to copy the path
shown or view the folder to manually navigate folders via File Explorer and verify the presence
of ambiguous families in the target directory. Clicking one of the family names shown in this
list will allow the process to complete. Once a family is selected, the menu will be dismissed,
the new section size will be loaded from the selected family, and the size of the Revit beam
element will be toggled. If the user chooses to cancel or close this dialog the physical Revit
element whose section size could not be changed will be placed in a warning state to remind
the user that the ENERCALC calculation and Revit physical element are not in complete
agreement. This warning state is visible via tabular summary in the Element Manager AND
via color-coded highlighting in the Revit view:

B 3= SEL Revit Element Manager

Elements  Graphics Debug

SELCale SELCale Revit Element Update
Tile Type Name

NoDesc Steel_Beam W12x26 Ambiguous Famiy Error |0 | I

[[] Zoom To Selection Filter Fields

Delete This Calc Link This Calc to My .ECE File Filter Elements
[J From Revit Only Clear Filters

R - W

Close
‘ "

Conversely, if EFR's search through these type catalogs identifies no family containing a
section with the required name, the user will be notified that no match was found. As with the
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other warnings discussed above, this dialog will be presented in the lower right corner of the
main Revit window:

2= Section Size Not Updated - L] X

None of the familes in the target directory contain the symbol "W14x53'
C:\ProgramData\Autodesk\RVT 2022\Libranies\English-Imperial\Structural Framing\SteeI\:

Copy Pat

If no section match could be found, the physical Revit element whose section size could not
be changed will be placed in a warning state to remind the user that the ENERCALC
calculation and Revit physical element are not in complete agreement. This warning state is
visible via tabular summary in the Element Manager AND via color-coded highlighting in the
Revit view:

N Bements Graphics Debug

SEL Calc SEL Calc Revit Eement Update Change Child
Tite Type Name Status Warmings Elements

Not Set Steel_Beam W12x26 Family Load Emor 0 |

[[] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My EC6 File Filter Elements

[ From Revit Only Clear Filters
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10

Working With Beam Calculations

Various types of beam calculations share common behavior during the launch process. This
section will discuss the specific aspects of ENERCALC for Revit that are shared by all beam
calculations. All beam calculations are launched using the appropriate button from the
“Beams” panel of the ENERCALC ribbon bar in Revit.

The ribbon bar shown below is for illustration only. Refer to your particular
installation to verify which module design tools will be displayed in your Revit
interface.

& e S NN )

The launching of a beam calculation requires user input to confirm various information and
construct an accurate and detailed structural design upon arrival in the ENERCALC interface.
This process is managed from a tabular form that appears in the lower right-hand corner of
the Revit interface when a calculation is launched.

The form is progressive and leads the user from tab to tab as approvals and verifications are
completed. This form does not block access to the Revit Ul. The user may freely navigate
Revit views via zoom, pan, and rotate controls and may move between Revit views or open
new views, as well as using measuring or annotation tools to verify geometry. During the
course of the approval launch process, the beam that is to be designed will be highlighted in
yellow (meaning “in progress”). This highlighting is only applied to the view that was active at
the time of calculation launch. Closing the launch form at any time during the process will
abort the calculation launch process. In the case of an aborted launch, the yellow highlighting
on the beam will be removed and no calculation will be created in the linked .ECG6 file.
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REGHG - ®-»-Q =-FO0A G-0F %@~ Autodesk Revit 2021.1.2 - 1-Story Convenience Store - V21.rvt - 3D View: (3D} gma w @- -5 X
A

te Analyze Massing&Site Collaborate View ~Manage Add-ns ENERCALC SEL

BRDF &

5 Verify Be:

Suppots  Trbutary Beams

At the present time, there are two specific cases (curved beams and round sections) that are
NOT supported in ENERCALC for Revit. A beam meeting either one of these conditions will
not result in a beam calculation launch.

2= Launch Calculation Failed

A calculation could not be launched for this beam.
Design of nondinear beam elements is not supported atthis time.
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10.1

3= Launch Calculation Failed

A calculation could not be launched for this beam.

Cerain beam section geometries {including round sections) are not supported at this time.

Beam Supports

Upon launching a beam calculation, ENERCALC for Revit will start the process by identifying
the elements that support the beam. This will allow span geometry to be defined in the
ENERCALC calculation module, and will establish the connective relationships that determine
load path, re-calculation order, and change warnings. ENERCALC for Revit leverages a
variety of information available in the Revit model, including physical solid location of the beam
element, line location of the beam element, and proximity to other elements in order to
suggest the most probable support elements and present them to the user.

Beams may be supported by any of the following element types:
e Structural Columns (from below or above)
e Structural Framing as beams
e Structural Walls
Beams may be not supported by any of the following element types:
e Structural Framing as vertical bracing
e Structural Framing as horizontal bracing
e Structural Floors
e Structural Foundations
e Structural Walls with a non-bearing usage type
e Non-Structural Walls

e Any other non-structural element
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The suggested supports will be automatically selected in the Revit interface for the user’s
attention. The prompt on the approval form will indicate the number of suggested supports
found.

=
-

Supports  Trbutary Beams

II"u"IDdeI geometry indicates (2) possible supports for this beam. I_

Please confirm the current supports shown or select supports manually.

Confirm Selected Select Supports Manually

Show Suggested Supports [] Remember Support Selections
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2 Verify Beam Conditions

Suppots  Tributary Beams

[Miodel geometry indicates (3) possible Supports for this beam |‘

Please confirm the curent supports shown o select supports manually

Canfirm Selected Select Supports Manually

Show Suggested Supports | [] Remember Support Selections

.‘f Verify Beam Conditions

Supports  Tributary Beams

Model geometry indicates (2) possible supports for this beam

Flease confirm the current supports shown or select supports manually.

Confirm Selected Select Supports Manually

Shaw Suggested Supparts [] Remember Suppart Selections

e Workset! (Not Editable)
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)

= Verify Beam Conditions — [m] x

Supports  Tributary Beams
Model geometry indicates (2) possible supports for this beam

Flease confirm the current supports shown or select supports manually.

"
\ \ | Confitm Selected Select Supparts Manualy

5 E <

Show Suggested Supports [] Remember Suppart Selections

Fao 0 el

& Workset1 (Not Editable) -

10.1.1 Approving Support Conditions

If the user is satisfied with the support conditions suggested by ENERCALC for Revit, the
supports may be approved by simply clicking the “Confirm Selected” button. After
confirmation, the launch form will automatically proceed to the next tab of the launch process.

3= Verify Beam Conditions — O X

Supports  Trbutary Beams

Model geometry indicates (2) possible suppons for this beam.

Flease confirm the current supports shown or select supports manually,

Confirm Selected Select Supports Manually

Show Suggested Supports [] Remember Support Selections
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10.1.2 Manually Selecting Support Conditions

Although the automatic suggestion of support conditions is provided as a convenience,
ENERCALC for Revit cannot autonomously interpret the user’s design intent. It is important
that the design professional diligently monitor the suggestions produced during launch and
manually intervene to ensure accuracy whenever necessary. In situations where the
suggested supports do not accurately describe the design intent, a user may alternatively
choose to manually specify the supporting elements. Custom selection of supports is
triggered by clicking the “Select Supports Manually” button.

= | = Verify Beam Conditions

Supports  Tributary Beams

Model geometry indicates (3) possible suppors for this beam,

Please confirm the current supports shawn or select supports manually

Confirm Selected Select Supports Manualy _

Show Suggested Suppoits | [ Remember Support Selections

A Workset1 (Not Editable) M R

Clicking this button will initiate a Revit multi-select process similar to that used for other native
Revit operations. When the multi-select is active, the Revit ribbon bar will display “Finish” and
“Cancel” buttons on the upper left-hand corner of the main Revit window, and the user will
have the ability to manually pick elements.

REcCHG - Q-7 2-F0A G-0F WG+ Autodesk Revit 2020.2 - Full Buildi

File Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate View  Manage  Add-Ins  ENERCALC SEL

Menus ColorKey = Tools Beams Columns  Slender Walls  Shear Walls  Foundations  Analysis
[ mutiple [Finish | Cancel |_
Properties X {4 00 - 3D Starting View - DEMO s 02 - 3D Working (SECOND FLOO... X

During the selection process, elements already picked will remain selected (and highlighted)
in the active view. ltems eligible for selection will light up with a “+” symbol when the cursor
passes over.
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Model geometry indicales (3) possible suppors for this beam.

Flesse confitm the current suppons shown or select suppons manually,

Confim Selected Select Suppons Manually

Show Suggested Supports [ Remember Support Selections

. Workset] [Not Editable) B — =

The support selection process is also subject to several restrictions. In order to limit
downstream errors from difficulty in defining span geometry, the user is restricted to only
selecting elements that are in actual proximity to the beam. Elements outside the immediate
vicinity of the beam will not be clickable. The user is also restricted to only selecting element
types that are eligible to act as beam supports. When the user points to an element that is
not eligible to act as a support for the current beam, the element will not highlight and the
cursor will not show the “+” symbol. For example, the column in the image below is too
distant from the beam to be eligible for selection as a support.
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REGCHG - a-7-@=2-FA0A G-0%MHME - Autodesk Revit 2020.2 - Full Building_Workshared.rvt - 3D View: 02 - 3D Wo
Architecture  Structure  Steel  Systems  lnset  Annctate  Analyze  Massing &5ite  Collaborate  View  Manage  Add-ns  EMERCALCSEL  Reflection Test  Modify -
& L =
o
Preferences Element Status- OFF  Unity- OFF  Recalc All Elements Steel  Girder Point Loads
Manager T T T T
Tools Beams Columns  Slender Walls  Shear Walls  Foundations  Analysis
Multiple | Finish
5 02 - 3D Working (SECOND FLOO... X

Properties X {3 00-3D Starting View- DEMO = 01 - 3D Working (GROUND FLOOR)...

@ 3D View -

3D View: 02 - 3D Working (SECOND FLOOR] ~ HfF) =it Type | .

Graphics 2 A

View Scale Custom

Scale Value 1: 100

Detail Level Fine

Parts Visibility Show Both

Visibility/Graphics Overri... Edit... 4 . = s
Graphic Display Options Edit... ey 1 . s | ErEs s 2
Discipline Coordination - ' st =, .
Show Hidden Lines By Discipline 5 ! . ‘e
Default Analysis Display 5...:None | e T C
Visible in Gption all [ S
Sun Path - | L R

If at any point during the multi-select process the user clicks the “Cancel”’ button on the Revit
ribbon bar, the calculation launch process will abort with a notification. After the notification is
dismissed, the launch approval form will close and the yellow highlighting on the beam will be
removed.

E Mo Supports Selected

Mo supports were selected.

The operation will he canceled.

In some cases, the user may choose to manually select a supporting element that is near
enough to the beam to be eligible but does not physically intersect. When this happens, the
user will be presented with a warning and three options to resolve the issue.
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Flease confi i Suppert Intersection Warning

Canfitm Seled| A total of (1) of the manually selected supports do not physically intersect the beam.
| This may impactthe accuracy of the span length calculations

Show Suggegtea Campute suppart locations Rievert to suggested Cancel the operation and
B from curent t geometiy supports adjust the madel geometry

i id < |
ol Werleat (Nat Fritahl=) Sa M m

Clicking the left-most button will cause the program to proceed with the launch process using
the specified support. Span geometry will be computed from the nearest extrapolated
intersection of the two elements. For some geometry cases (such as the one shown above),
this option is appropriate and will result in accurate beam analysis. In some cases, however,
the lack of physical intersection could indicate the lack of any meaningful relationship by
which spans may be established. If choosing this option results in a downstream warning
when span geometry cannot be calculated (or if the calculation in ENERCALC SEL shows
inaccurate geometry) then it is advisable to adjust the Revit model for a more accurate
support condition.

Clicking the middle button will cause the program to proceed with the suggested supports
rather than the manually specified ones. Suggested supports will typically be in direct contact
with the beam to be designed, meaning that extrapolation of nearest intersection points is not
required.

Clicking the right-most button will cause the launch approval form to close and the yellow
highlighting on the beam will be removed.
10.1.3 Remembering Support Conditions

Regardless of the method used to choose the beam supports, the launch window includes an
option to “Remember Support Selections”.
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.1-; Verify Beam Conditions

Supports  Tributary Beams

tModel geometry indicates (2) possible supports for this bearn.

Flease confirm the current supparts shown or select suppaonts manualby.

Confirm Selected

Show Suggested Supports I|:| Remember Support Selections I_

Select Supportz M anually

Checking this box prior to the approval of support conditions will allow ENERCALC for Revit to
store the identities of the approved supports during future launches of the calculation. This

will permit rapid updating of the beam’s span geometry without the inconvenience of repetitive
approvals. If supports have been stored, the launch window will not show a “Supports” tab for

user approval.

If at any point it becomes necessary to choose new support conditions for a beam, the
previously stored supports may be unlocked via the Element Manager. Conversely, if the
supports were approved but not “Remembered” during the previous launch, the “Remember”
option may be enabled from this same menu.

[ From Revit Only

3= SEL Revit Element Manager = O x
Elements  Graphics Debug

SEL Cale SEL Calc Revit Element Update Change Child
Title Type Name Status Wamings Bements
Mot Set Steel_Beam W27x84 Tributary Loads o
Mot Set Steel_Beam W24x55 Tributary Loads o
NoDesc Steel_Beam W30X55 Trbutary Loads ]

r  BEEI 5 _team wizx14 0

[[] Zoaom To Selection Filter Fields
View and Approve Results Delete This Calc Link This Calc to My .EC5 File Filter Elements

Clear Filters

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elements  Child Elements  Calc Results

Location (FT) Bm_SprtSpec
. E

55 5

13 12

D (Kips}
0.752000000000...
5.808

0

L (Kips)

0
0
]

U Remember Support Selections
Apply
1

[ Highlight Beam Supports

Clase
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—

2= SEL Revit Element Manager - O x

Elements Graphics Debug

SEL Cale SEL Cale Revit Element Update Change Child
Title Type Name Status Wamings Blements
Mot Set Steel_Beam W2TX84 Tributary Loads 0
Mot Set Steel_Beam W24x55 Tributary Loads 0
MoDesc Steel_Beam W30X59 Tributary Loads 0

0

» . Steel_Beam Wi2K14

[] Zoam To Selection Filker Fields
“iew and Approve Results Delete This Calc Link. This Calc to by .ECE File Filter Elements
[ Fram Revit Only Clear Filters

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elements  Child Elements  Calc Results

| 'I Femember Support S elections

Location (FT) Bm_SprtSpec D (Kips) L {Kips)

Locking support selections means that the chosen supports
4 _ 5 0.752000000000... | 0 will be used repeatedly in future recalculations rather than

95 5 5.808 0 using auto-detection to determine support conditions, Mote that
the specified supports are still free to move and current span

13 12 0 0 geometry will be recalulated on each run. If the relative locations
of the bearmn and its specified supports create an ambiguous condition,
the beam will be flagged for user review and dropped from the recalc queue.

Close

Note that even when supports have been stored, the launch still includes error checking to
validate the previously stored supports. If a previously stored support no longer exists in the
Revit model, then the launch will be aborted with a notification to the user.

2= Calculation Launch Failed

A calculation could nat be launched for this beam.
i The beam has an unclear support condition. Check stored supports to verify accuracy.
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If the stored supports exists but does not physical intersect the beam, the nearest intersection
will be extrapolated when span geometry is constructed.

10.1.4 Resolving Ambiguous Support Conditions

In some framing conditions, ENERCALC for Revit's detection process may identify multiple
possible support elements very close to each other. A number of these ambiguities are
resolved on the fly without user input by the following precedence rules:

1. When two possible supports coincide at the same location, priority is given to the
element whose solid centroid is lower in 3D space. According to this logic, framing
conditions with stacked columns will not result in ambiguity warnings because the
lower of the two columns is suggested by default.

T
Supports  Tributary Beams
Model geometry indicates (3) possible suppors far this beam

Flease confirm the current supports shown or select supports manually.

Confim Selected Select Supparts Manualy

e — Show Suggested Supports Remember Suppoit Selections
To R 5 3 @ ¢ R LR &S < =

e Workset1 (Not Editable) RV I I = |

—

e
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& Verify Beam Conditions — [m] X

Supports  Tributary Beams:

Model geometry indicates (2) possible supports for this beam.

Flease confirm the current supports shown or select suppons manually.

Confirm 5elected Select Supports Manually

Show Suggested Suppoits [] Remember Suppart Selections

el Workset1 [Not Editable) M =

Similarly, a wall below with column above condition will not result in an ambiguity warning
because the lower of the two (the wall) is suggested by default.
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Ay ¢ e
g N
e

[<)
B

& Verify Beam Conditions X
Supports  Tributary Beams
Model geometry indicates (3) possible supports for this beam
Please confirm the current suppons shown or select supports manually.
Confirm Selected Select Supparts Manually
Show Suggested Supparts [[] Remember Suppart Selections r
A Workset1 (Not Editable) VI R — — — ._..._._,_.,___.._.—1

2. If the coincident supports have closely matched physical locations in space such that
the “lowest support” test is inconclusive, then the following priority is applied:

a. Columns have priority over walls and beams

b. Walls have priority over beams
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. ! v "] . :
.
b e Lo R Workset] : ctural Columns : Concrete-Square-
9 SRR Column : 16 x 16

Wall is ignored.
Priority is given to the column
embedded in the wall.

= N
& Verify Beam Conditions -

Supoorts  Tributary Beams

Maodel geometry indicates (2) possible supports for this beam.

Flease confim the current supports shown or select suppons manually,
I
Confiim Selected Seleet Suppons Manualy

[N Show Suggested Supports ] Rlemember Support Selections
@~ - Ee—— =

Beam is ignored.
Priority is given to the wall.

& Verify Beam Conditions

Supports  Triputary Beams

Model geametry indicates (2) possible supponts for this beam

Please confim the current supports shown or select supports manually.

Conlfirm Selected Gelect Supports Manually

- b . _Shnw Suggested Supports [[] Remember Support Selections
Bldw ¢ Gafmoa <
viPo 0 f

¢ Workset1 (Not Editable)

For any framing condition where the user’s design intent does not align with the logic used to
automatically limit ambiguous conditions, the load path may always be corrected by choosing
the “Select Supports Manually” button. As discussed in “Manually Selecting Support
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Conditions m the user may manually choose from ANY beam, column, or wall element that
is found in physical proximity to the beam to be designed.

The proximity and geometry of the possible supports may not allow for a clear
recommendation for one element or the other in all cases. If this occurs, the user will be
notified in the approval form that a potentially conflicting support condition is found. For
example, if two columns with nearly identical geometry are found very close to each other, the
user will be presented with the option to “Confirm Selected”, “Select Supports Manually”, or
“Resolve Conflicts”.

=
Supports  Trbutary Beams

Model geametry indicates (3) possible supponts for this beam.

Atotal of (2) conflicting supports were found. Please select an option to continue.

Fiesalve Conflicts and

Confirm Selected Select Supports Manually Cearfim

Show Suggested Supports [[] Remember Support Selections

¥ Workset] (Mot Editable) LU N R = S —— .

Users should be aware that proceeding via “Confirm Selected” or “Select Manually” may
result in a downstream warning if the chosen supports are placed too close together. The
minimum span length permitted is 0.25 ft. If any two support centers are more closely
spaced, the calculation launch will be terminated with a warning, and the problematic
supports will be indicated in the Revit view.
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If the user opts to “Resolve...”, then the program will lead the user through a series of

125

A__IB=\

—

%= Zerc Length Span

The operation will be cancelled because two supports were too close together.

Please revise the support configuration to create individual spans notless than 025t long.

verifications for each location along the beam where conflicting supports are found. Clicking
this button will take the user to the first location where supports conflict.
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Supports  Tributary Beams

Model geametry indicates (3) possible supports for this beam.

Actatal of (8) conflicting supports were found. Please select an option to continue

Conliim Selected Select Supports Manually Resolve Canllits and _

Show Suggested Supports [[] Remember Support Selections

it Workset1 (Not Editable) M ) &) | . S — —

At each location, the conflicting supports will be automatically selected in the Revit view and a
Revit multi-select process will begin. The Revit status bar (lower left corner of the main Revit
window) indicates the number of conflicts found and gives instructions about how to proceed.

L0 B3 6D 3> 0 G CA M G118 <
Found (@) ambiguous su final I ] &1 Workset! (Not Editable) v 20 = N—

Moving the cursor over an element that is already selected will indicate the “-* option to
remove it from the selection.
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=
Supports  Tributary Beams

tModel geometry indicates (9) possible suppons for this beam

Actotal of (8) conflicting supports were found. Flease select an option to continue

Moving the cursor over an element that is not selected will indicate the “+” option to add it to
the selection.

=
Suppots  Tributary Beams

hodel geometry indicates (9) possible supponts for this beam

Atotal of (8) conflicting supports were found. Please select an option to continue
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After manual selections have clarified the desired condition at the current conflict, clicking
"Finish” will cause the program to proceed directly to the next conflict. When all conflicts are
resolved, the program will proceed to the next step of the calculation launch process.

During the process of resolving conflicting supports, clicking “Cancel” on the Revit ribbon at
any time to end a multi-select will terminate the calculation launch with a notification.

Mo suppons were selected.

el
S

The operation will be canceled.

10.1.5 Support Fixity

In conventional steel beam calculations, ENERCALC SEL provides several options for users
to set fixity at beam end supports:

e Fixed: translation and rotation restraint, resulting in both force and moment reactions
e Pinned: translation restraint only, resulting in force reactions
o Free: No restraint, resulting in no reactions

All interior supports are restricted to pinned only.
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Steel Beam 2] PRINT | CANCEL SAVE & CLOSE
[
| 0 ft
[ ]
& &
Quit _
Frednd
Gene Pinned ata rSpanLoads rl_oadsAIISpans ﬁ.oadCombs l A
Free End

=
L | 10.0 ft | +- W 1001t e

' 2 a 2
Quit

Clickon +/- to Add, Delete Spans Click on Spah To Seled E— Click on Support to Modify
Pinned
General Beam Span Data rSpan Loads rl_oads All Spans Lad-sm é

DESCRIPTION
ENERCALC for Revit provides the ability to use these same fixity options when launching a

beam calculation from the Revit model. The following rules are used to determine fixity during
a beam calculation launch:

e Allinterior supports are set as pinned

e Free ends are inferred when a Revit beam element end location is found without a

support

e Supported ends are set as pinned or fixed by reading the native Revit “Start

Connection” and “End Connection” parameters.
o “None” = pinned
o “Moment Frame” = fixed

o “Cantilever Moment” = fixed
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Properties 00 - 3D Starting View - DEMO 01 - GROUND FOUNDATION PLAN 02-SECONDFIOOR (¥ LOADED BEAM EXAMPLE - COMBI > LOADED BEAM EXAMPLE - COMBI > LOADED BEAM EXAMPLE -

'W-Wide Flange
Sy W2AK55

Structural Framing (Other) (1) v | P Edit Type
Constraints A A
Reference Level Top of Parapet
Start Level Offset A
End Level Offsct A
Cross-Section Rotation 005
Geometric Position A

Start Extension 0 0

End Extension
Start Join Cutback
End Join Cutback

yelustification Uniform

y lustification Origin

y Offset Value 00"

= lustfication Top

2 Offset Value 00"

Materials and Finishes 3
Structural Material Steel ASTM A%92

Structural 2
Stick Symbol Location Center of Geometry

Start Connection None

End Connection =
e . W24X55
Structural Usage Cantilever Moment

Start Attachment Type Morent Frame

End Attachment Type End Elevation

Comber Size

Nurmber of studs
Enable Analytical Model

Properties X 00 - 3D Starting View - DEMO 01 - GROUND FOUNDATION PLAN 02-SECOND FLOOR (O LOADED BEAM EXAMPLE- COMBL..  (» LOADED BEAM EXAMPLE - COMBL. O LOADED BEAM EXAMPLE

Structural Framing (Other) (1) | P Edit Type
Constraints. 2 A
Reference Level [Top of Parapet

Start Level Offset -4 0"

End Level Offset -4 0"

Cross-Section Rotation 0.00°

Geometric Position 2

Start Extension

End Extension

Start Join Cutback 0

End Join Cutback 0 0"

yz lustification Uniform

y lustification Origin

y Offset Value 00

zlustification op

2 Offset Value 00"
Materials and Finishes A
Structural Material Steel ASTM A992
Structural

Stick Symbol Location Center of Geometry
Start Connection None

End Connection Moment Frame
B — A — W24X55

Structural Usage Other

Start Attachment Type End Elevation
End Attachment Type End Elevation
Comber Size

Nurmber of studs
Enable Analytical Model

Steel Beam ( CANCEL SAVE & CLOSE

-

Clickon Span To Select Click on Support to Madi

W24x55

Span=28.0ft
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10.1.6 Troubleshooting Support Detection Issues

This section provides recommendations for resolving a number of common issues related to
support detection.

1. Problem: Desired support is not automatically suggested during calculation launch.

a. \Verify that the beam to be designed and the desired supporting element physically

intersect with each other.

Supports | Tributary Beams

Model geometry indicates (2) possible supports for this beam.

Please confirm the current supports shown or select supports manually.

Confirm Selected Select Supports Manually

Show Suggested Supports [] Remember Support Selections

Al N = | — S

b. If the desired support is a beam, verify that it has not been modeled as a diagonal
brace. Braces are not considered as support candidates.
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Supports  Tributary Beams

Model geometry indicates (2) possible supports for this beam

Please confim the current supports shown or select supports manually

Confirm Selected Select Supports Manually

Show Suggested Supports | [] Remember Support Selections r

i

R

REeHZ-R-~ -2 - 2@ A @..?n”%_;

Architecture  Structure  Steel  Precast  Systems  Inset Annotate  Analyze  Massing & Site

0 I CWEN & & 8ol

Maodify| Bearn Wall Celumn  Floor  Truss | Brace| Beam Connection lsolated Wall  Slab Rebar
v v System M
Select = Structure

Structural Framing: Brace (ER)
Adds diagonal structural members connected to beams and

) columns,
Properties x

To add braces, open a plan view or a framing elevation view.

@ 3D View | Braces attach themselves to beams and columns and adjust
parametrically to changes in the building design.

3D View: {30} v | £ Edit Type

Graphics ]

View Scale 1/8" = 1-0"

Scale Value 1: 06

Detail Level Medium

Parts Visibility Show Original

Visibility/Graphics Overr... Edit...

Graphic Display Options Edit.... = =
Discipline Structural

Show Hidden Lines By Discipline

Default Analysis Display.... None

Sun Path ] Press F1 for more help
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c. [fthe desired support is a beam, verify that the support’s structural usage property
is not set to “Horizontal Bracing”.

" Suppotts  Tributary Beams

Model geometry indicates only one possible support for this beam.

Youmust use a fixed connection. select supports manually. or adjust the model

Use a Fixed Connection Select Supports Manually

Show Suggested Supports | [[] Remember Support Selections

5 e e
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Properties x @ {3D} x GROUND

Structural Framing (Horizental Bracin ~ Edit Type

Constraints 2 A
Reference Level RIDGE DBE
Work Plane Level : RIDGE DBE
Start Level Offset 00
End Level Offset oo
Crientation Normal

Cross-5ection Rotation 10.00°
Geometric Position

Start Extension

[SH=)

End Extension

Start Join Cutback 0 012"

End Join Cutback 0 01/2"

yz Justification Uniform

y Justification Qrigin

y Offset Value oo

z Justification Top

7 Offset Value -0 212"
Materials and Finishes

Structural Material iSteel ASTM A992
Structural

Stick Symbol Location i Center of Geometry

Start Connection MNone

End Cennection Mone

Cut Length 24" 7
I Structural Usage Horizontal Bracing

Start Attachment Type End Elevation
End Attachment Type iEnd Elevation
Camber Size

MNumber of studs
Enable Analytical Model

d. [f the desired support is a wall, verify that the wall’s structural usage property is set
to a mode that is capable of bearing behavior.

© 2026 ENERCALC, LLC



Working With Beam Calculations

135

: Editable) v

Properties

Basic Wall
14" Concrete Wall

E Verify Beam Conditions

Supports  Trbutary Beams
kodel geometry indicates only one possible support for this beam

“'ou mustuse a fixed connection, select supparts manually. or adjust the model

Use a Fixed Connection Select Supports Manually

Show Suggested Supports [] Remember Support Selections

E:O O-m e L T S

i 00 - 3D Starting View - DEMO i 00-3D ALL

Walls (1) e Edit Type
Constraints A
Location Line ‘Wall Centerline

Base Constraint GROUND

Base Offset -12' 0"

Base is Attached

Base Extension Distance

Top Constraint

Up to level: GROUND

Unconnected Height 11" 4
Top Offset -0 8"
Top is Attached

Top Extension Distance

Room Bounding

Related to M

Structural
Structural

»

Enable Analytical Model

Structural Usage

Fonco| &

Rebar Cover - Exterior Face

Bearini

Rebar Cover - Interior Face

Rebar Cover - Other Faces

i tructural combined

TR R

= 01- 3D Working (GROUND FLO... X
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10.2 Tributary Beams

After the final approval of all supporting elements, the next step in the beam calculation launch
process is to confirm the identity of tributary beams. Tributary beams are defined as beams
supported by the main designed beam, which may contribute load that influences the design.

Identifying these beams will establish the connective relationships that determine load path,
re-calculation order, and change warnings, as well as allowing ENERCALC for Revit to
retrieve load-linked reaction forces from upstream calculations. ENERCALC for Revit
leverages a variety of information available in the Revit model, including physical solid location
of the beam element, line location of the beam element, and proximity to other elements in
order to suggest the most probable tributary elements and present them to the user.

The calculation launch form will proceed automatically to the “Tributary Beams” tab as soon
as the support confirmation is complete.
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=

Supports  Tributary Beams

Model geometry indicates (4) possible tributary beams.

Selected beams will be used for load detection and monitored for future changes that may impact the design.

Select Tributary Beams

Confirm Selected Manually

Skip (Mo Trib Beams)

Show Suggested Tributary [] Remember Tributary Selections

| B T

10.2.1 Approving Tributary Beams

If the user is satisfied with the tributary conditions suggested by ENERCALC for Revit, the
tributaries may be approved by simply clicking the “Confirm Selected” button. After
confirmation, the launch form will automatically proceed to the next tab of the launch process
(if applicable). If no further approvals are required, the calculation will launch.
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..";" Verify Beam Conditions

Supports  Tributary Beams

Model geometry indicates (4) possible tributary beams.

Selected beams will be used for load detection and monitored for future changes that may impact the design.

T ] = H'at;”u‘:ﬁ:;mm Skip (No Trib Beams)

Show Suggested Tributary [] Remember Tributary Selections

10.2.2 Manually Selecting Tributary Beams

In situations where the suggested tributary beams do not accurately describe the design
intent, a user may alternatively choose to manually specify the tributary elements. Custom
selection of tributary beams is triggered by clicking the “Select Tributary Beams Manually”

button.

[~

&= Verify Beam Conditions

Suppots  Trbutary Beams

Model geometry indicates (17) possible tributary beams.
Selected beams will be used for load detection and monitored for future changes that may impact the design

T E ] Sy Skip (No Trib Beams)

EEEEEER Show Suggested Tributary | [] Remember Tributary Selections
| £

& 2 [= ~rir—

Clicking this button will initiate a Revit multi-select process similar to that used for other native
Revit operations. When the multi-select is active, the Revit ribbon bar will display “Finish” and
“Cancel” buttons on the upper left-hand corner of the main Revit window and the user will

have the ability to manually pick elements.
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REecH®-a-- -3 A0 A - Pl = Autodesk Revit 2020.2 - Full Buildi

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate View  Manage  Add-Ins  ENERCALC SEL

IMenus ColorKey « Tools Beams Columns  Slender Walls  Shear Walls  Foundations  Analysis
[FAmuttipte Finish | |cance | < —
Properties X 00 - 3D Starting View - DEMO = 02 - 3D Working (SECOND FLOO... X

During the selection process, elements already picked will remain selected (and highlighted)
in the active view. ltems eligible for selection will light up with a “+” symbol when the cursor
passes over.

>
/
/

N -
Tioutary Beams
s Model gecmetry indicates (17) possible ributary beams
Bl Selected beams will be used for load detection and monitored for future changes that may impact the design
e T S e TN{:’H“\:: H{IE’“'“S Skip{No Trib Beams)
| il Show Suggested Tribuary | ] Remember Tributary Selections

P4k G Uy 4B F7 08 2 0 B B 8 <

o R I = E——— S S——

Similarly, an already-selected element eligible for deselection will light up with a
when the cursor passes over.

symbol
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Trbutary Beams

Model geometry indicates (17) possible tributary beams.

Selected beams will be used for load detection and monitored for future changes that may impact the design

Ty S Selewd H;ﬁ”&:ﬁﬁ e Skip (No Trib Beams)
Show Suggested Tributary [[] Remember Tributary Selections [

i N o e —

T i S ]

The tributary beam selection process is also subject to several restrictions. In order to limit
downstream errors from difficulty in defining linked reaction locations, the user is restricted to
only selecting elements that are in actual proximity to the beam. Elements outside the
immediate vicinity of the beam will not be clickable. The user is also restricted to only
selecting element types that are eligible to act as tributary elements. When the user points to
an element that is not eligible to act as a tributary for the current beam, the element will not
highlight and the cursor will not show the “+” symbol.
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\ Tributary Beams

In some cases, the user may choose to manually select a tributary beam that is near enough
to the designed beam to be eligible for selection but does not physically intersect. When this
happens, the user will be presented with a warning and three options to resolve the issue.

N\

indicates (16) possible tributary beams.

Selected beams 3= Tributary Intersection Waming - | X

Confirm Selel| A total of (1) of the manually selected tributaries do not physically intersect the beam.

This may impact the accuracy of the load location calculations

Compute tributary locations Revert to suggested Cancel the operation and
from current geometry tributaries adjust the model geometry
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Clicking the left-most button will cause the program to proceed with the launch process using
the specified tributary. Applicable linked load locations will be computed from the nearest
extrapolated intersection of the two elements. For some geometry cases (such as the one
shown above), this option is appropriate and will result in accurate beam analysis. In some
cases, however, the lack of physical intersection could indicate the lack of any meaningful
relationship by which load linking may be established. If choosing this option results in a
downstream warning when span geometry cannot be calculated (or if the calculation in
ENERCALC SEL shows inaccurate geometry) then it is advisable to adjust the Revit model
for a more accurate tributary condition.

Clicking the middle button will cause the program to proceed with the suggested tributaries
rather than the manually specified ones. Suggested tributaries will typically be in direct
contact with the beam to be designed, meaning that extrapolation of nearest intersection
points is not required.

Clicking the right-most button with cause the launch approval form to close and the yellow
highlighting on the beam will be removed. In the case of an aborted launch, no calculation will
be created in the linked .ECG file.

If at any point during the multi-select process the user clicks the “Cancel” button on the Revit
ribbon bar, the calculation launch process will proceed. Cancelling out of a multi-select

operation has the same effect as using the “Skip (No Trib Beams)” button. In either case, the
calculation loaded into SEL will not include force effects associated with any tributary beams.

3= Verify Beam Conditions — a X

Supports  Tributary Beams

Meodel geometry indicates (17) possible tributary beams.

Selected beams will be used for load detection and menitored for future changes that may impact the design.

(il eleien fxin Th['abn”::ﬁf; ez Skip (No Trib Beams)

Show Suggested Tributary [] Remember Tributary Selections

10.2.3 Remembering Tributary Conditions

Regardless of the method used to choose the beam tributaries, the launch window includes
an option to “Remember Support Selections”.
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.'E Verify Beam Conditions

Supports  Tributary Beams

Confirm Selected

Select Tributary B , _
e Mr;nuu:[i. Bame Skip [Mo Trb Beams)

tModel geometry indicates (18) possible tributary bearms.

Selected beams will be used far load detection and manitared for future changes that may impact the design.

Show Suggested Tributary | | (] Remember Tributary Selections |_

Checking this box prior to the approval of tributary conditions will allow ENERCALC for Revit
to store the identities of the approved tributaries during future launches of the calculation.
This will permit rapid updating of the beam’s load linking conditions without the inconvenience
of repetitive approvals. If tributaries have been stored, the launch window will not show a

“Tributary Beams” tab for user approval.

If at any point it becomes necessary to choose new tributary conditions for a beam, the
previously stored tributaries may be unlocked via the Element Manager. Conversely, if the
tributaries were approved but not “Remembered” during the previous launch, the
“‘Remember” option may be enabled from this same menu.

Beam Properties Beam Supports  Beam Spans  Span Loads

3= SEL Revit Element Manager - O x
Elements  Graphics Debug
SEL Cale SEL Calc Revit Element Update Change Child
Title Type Name Status Wamings Bements
» l Steel_Beam W27X84 0
Mot Set Steel_Beam W24x55 Tributary Loads o
NoDesc Steel_Beam W30X55 Trbutary Loads ]
[ ot set Steel_Beam W12x14 0
[[] Zoaom To Selection Filter Fields
iew and Approve Fesults Delete This Cals Link. This Calc to My ECE File Filter Elements
[1 From Riewvit Only Clea Filters

Tributary Elements | Child Elements  Calc Results

Element Name
»
Waxi0
W8x10
W8x10
Wax10
Waxi0

A

Remember Tributary Beam Selections

Apply

Clase
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3= SEL Revit Element Manager — O *
Elements Graphics Debug
SEL Calc SEL Cale Revit Element Update Change Child
Title Type Name Status Wamings Elements
3 l Steel_Beam W27xa4 0
Not Set Steel_Beam W24x55 Tributary Loads 0
NoDesc Steel_Beam W30x59 Tributary Loads 0
l Not Set Steel_Beam W12x14 0
[ Zoom Ta Selection Filter Figlds
Wiew and Approve Results Delete Thiz Calc Link Thiz Calc to My .ECE File Filter Elements
[ From Revit Only Clear Filters

Beam Properties  Beam Supports  Beam Spans  Span Loads

Trbutary Elements  Child Blements  Calc Results

»

Element Name
W3X10
W3X10
WEX10
WEX10
WEX10

Ll

Remember Tributary Beam Selections

Locking trib selections means that the chosen tributary beams
will be used repeatedly in future recalculations rather than
using auto-detection to determine trib conditions. MNote that
the specified tributary beams are still free to move and reaction
data will be recalulated on each run. If the relative locations
of the beamn and its specified tribs create an ambiguous condition,
the beam will be flagged for user review and dropped from the recalc queue,

Cloze

launch.

intersect with each other.

Note that even when tributary beams have been stored, the launch still includes error
checking to validate the previously stored list. If a previously stored tributary no longer exists
in the Revit model, then the launch will proceed without it. If a previously stored tributary does
not physically intersect the beam, the launch process will revert to prompting for approval of
tributary conditions.

10.2.4 Troubleshooting Tributary Detection Issues

This section provides recommendations for resolving a number of common issues related to
tributary beam detection.

1. Problem: Desired tributary beam is not automatically suggested during calculation

a. Verify that the beam to be designed and the desired tributary element physically
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Tributary Beams

Supports

Model geometry indicates (16) possible tributary beams

Selected beamns will be used for load detection and monitored for future changes that may impact the design

Select Tributary Be:
Confirm Selected ,\’;;"“u:ﬂg ams Skip (Mo Trib Beams)

Show Suggested Tributary [] Remember Tributary Selections

b. Verify whether the desired tributary element was incidentally specified as a support
during the previous approval step. Any element specified to act as a support for a
beam is automatically disqualified from acting as a tributary element for that same
beam. You can easily review supports specified in the previous step by clicking
the “Supports” tab on the approval form. This will automatically highlight the
approved supports by selecting them in the Revit view.
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t1 (Mot Editable)

s Verify Beam

Conditions

Supparts  Tributary Beams

I Model geometry indicates (0) possible tibutary beams I

Selected beams will be used for load detection and monitored for future changes that may impact the design

Confirm Selected

Select Tributary Beams
Manually

Skip (Mo Trib Beams)

Shaw Suagested Tributary [] Remember Tributary Selections
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- = ributary Beams

] s Verify Beam Conditions

Model geometry indicates (3) possible suppors for this beam.

Please confirm the current supports shown or select supports manually

Confirm Selected

Select Supports Marusly

(Nt Feitahle) MR e

Show Suggested Supports [] Remember Support S elections

10.3 Beam Span Geometry

After the necessary approval steps have been completed, ENERCALC for Revit will
automatically compute the span geometry of the beam without further input from the user.

Once supporting locations are established via user approval the resulting geometry created in

147

the ENERCALC SEL calculation should precisely match the framing layout found in Revit.

This includes not only simple-span and multi-span beams, but also beams with free ends that

create cantilever spans.

As illustrated in the examples below, the span geometry is established using the centerline
location of the supporting element. There are no automatic reductions or adjustments to the
span based on width of supports or assumed rigid offsets.
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W24X55

2

Steel Beam CANCEL SAVE & CLOSE
280t
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
D(0.10) Lr(0.20} 5(0.30)
v v v

’&‘ W24x55

Span=28.0ft

W18X35
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;.‘ [v3
| : %
x W18x35 R W18x35 X

Span =250 f Span=25.01f

Steel Beam @) CANCEL SAVE & CLOSE

20t 2501t

g W1EKIE 2 W1EKIE I&

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

Steel Beam @) PRINT | CANCEL SAVE & CLOSE
12501t 950t
[ | |
% WiZxi4 % WiZxid4
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
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¥
x WiZx14 R

Span=1250ft

WiZx14

Span=9.501

10.4 Beam Loads

Rather than being subject to review and manual approval by the user, all loads on a beam are
detected automatically and incorporated automatically into the resulting SEL calculation.
Beam calculations consider the presence of both hosted and non-hosted loads in the Revit

model. This includes all of the following:

e Point loads (force or moment):
o Hosted
o Non-Hosted
e Line Loads:
o Hosted
o Non-hosted
e Area Loads:

o Hosted

10.4.1 Load Directionality and Components

The general sign convention used in Revit is opposite to that used in ENERCALC SEL. In
Reuvit, loads with a global downward direction use a negative magnitude. ENERCALC for
Revit converts these signs automatically between conventions during calculation launches to
prevent any additional management burden on the user. Users should use the normal

directional convention appropriate to each individual program.
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Properties X fi@ 00 - 3D Starting View - DEMO X 02 - 3D Workir

=N

Point Loads
Point Load 1

Point Loads (1) v | B Edit Type
Structural Analysis

Load Case LL1(2)

Mature Live

EMNERCALC - PreCompositelo...

EMNERCALC - PostCompositel...

EMERCALC - Ecc. Parallel to XX

EMERCALC - Ecc. Parallel to ¥¥

Orient to Project
Forces

Fx 0.00 kip

Fy 0.00 kip

Fz -2.00 kip
Moments

e 0.00 kip-ft

My 0.00 kip-ft

Mz 0.00 kip-ft
Identity Data

Description

Comments

Workset Workset1

Edited by sroswurm4GIOU
Design Option Main Model
Phasing

Phase Created ‘Mew Construction
Phase Demolished MNene

Other

Is Reaction |

Learning Content

In conventional beam calculations that do not consider torsion or biaxial bending, loads that do
not have a vertical component (Global Z in Revit) will be ignored during calculation launch.

\
\\‘

Loads that include horizontal components (i.e., Global X and Y in Revit) in addition to vertical
will be included in the calculation, but only the vertical component will be used.
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Properties X {1 00-3D Starting View - DEMC i 02 - 3D Working (SECOND FLOO... X 02 - SECOND FLOOR
-
Point Loads
Point Load 1 T
Point Loads (1) « | F Edit Type
Structural Analysis 2
Load Case LL1 (2)
Hature [ive
ENERCALC - PreCompositel a...
"ENERCALC - PostCompositel ...
ENERCALC - Ecc. Parallel to XX
ENERCALC - Ecc. Parallel to VY
Grient to Broject
Forces 2
Fx 2.00 kip
By 2.00 kip
Fz 2,00 kip
Mements 3
Mx 0.00 kip-ft
My 0.00 kip-ft
Mz 0.00 kip-ft
Identity Data H
Description
Comments
Workset Workset]
Edited by sroswurm4GJOU
Biesign Option Wain Model
Phasing A
Phase Created New Construction
Phase Demolished None :
Other A
Is Reaction 0

Learning Content

Horizontal components of Revit load
element are ignored. Vertical component
is included in the calculation.

¥
x W1Zx14 R WiZx14

Span =12.50 ft Span = 9.50 ft

In addition to the cases discussed above, beam calculation launches also consider the
presence of applied moments found in the Revit model. These moments are modeled in
Revit as point loads and then the moment magnitudes are set using the “Forces” and
“Moments” fields in the native Revit Properties pane.
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Properties X fig 00 - 3D Starting View - DEMO X 02 - SECC

Point Loads
Point Load 1

Point Loads (1)
Structural Analysis

Load Case oLl (1)

Mature Dead

EMERCALC - PreCompositelo...

EMERCALC - PostCompositel...

EMERCALC - Ecc. Parallel to XX

EMERCALC - Ecc. Parallel to Y

Orient to Project
Forces

Fx 0.00 kip

Fy 0.00 kip

Fz 0.00 kip
|Moments

[ -1.00 kip-ft

Ity 0.00 kip-ft

Mz 0.00 kip-ft
Identity Data

Description

Comments

Workset Workset1

Edited by sroswurm4GIoU

Design Option Main Model

Similar to point loads with only force magnitudes, these moments are detected by proximity.
In order to ease the user’s workload in placing the moments and setting the magnitudes, the
processing of moments into ENERCALC SEL uses a simplified approach. Although Revit
point moments are defined by global axis magnitudes in the Revit interface, itis NOT
NECESSARY for the user to set components of the moment about each axis to ensure that
the vector sum resultant acts about the proper local axis of the beam. Instead, the
components of the moment are taken to apply directly to the corresponding local axis of the
same name:

e Revit parameter Mx would cause bending about the beam’s X-X axis in ENERCALC
SEL

e Revit parameter My would cause bending about the beam’s Y-Y axis in ENERCALC
SEL

¢ Revit parameter Mz will cause bending about the beam’s Z-Z axis in ENERCALC SEL

This means that in conventional beam calculations that do not consider torsion or biaxial
bending, only Mx is of interest. This also means that the visual / graphical orientation of the
moment symbol relative to the beam in the Revit model does not control the directionality in
the ENERCALC SEL calculation.

Note: Both point loads and point moments are assigned to beams on a first-come / first-
served basis. Once a particular applied moment or load is automatically marked as having
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been associated to a particular beam calculation, it will not be eligible for inclusion in the

launch of other calculations. This prevents the forces effects from being accidentally double-
applied.

Point Loads
Point Load 1

Point Loads (1) | 8 Edit Type
Structural Analysis 2
Load Case

P (1)
Dead

Niatu
ENERCALC - PreCompositeLo.
ENERCALC - Pos el
ENERCALC - Ec R
ENERCALC - Ecc, Parallel to ¥V

Orientto Project

Forces

Fx 0.00 kip

Fy 0.00 kip

Fz 0.00 kip
-100 kip-ft
0.00 kip-ft
0.00 kip-ft

Workset

SroswurmiGIaU
Wiain Model

New Construction

Mx component applied about major-axis

D

¥
x WiZx14 R WiZx14

Span = 12.50 ft Span =950 ft
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General rBeam Span Data

Select Span :

Span Loads ﬁ_oadsAII Spans

rl_oad Combs l

B - |

Select Load Type

Load Type

Moment

(ft)

(k-ft)

. _ &
Copy dlone =+ € A4 Eery =
Add Load Del Load Load
[T Auto add beam weight [T Auto Unbalanced Live Load Placement
Load Source : |
Lr L S E H
Magnitude : | 1] | 0| | ol | ol | o] | 0| | 0 | k)
Location: [ eas[[*
(Default 1 ft used)
Description : Span 1, Moment: D =-1.0 k-ft @ 5.250 ft
Span#1l Location D Lr L 5 W E H
(k-ft) (k-ft) (k-ft) (k-ft) (k-ft)
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Point Loads
Point Load 1

Point Loads (1)

Structural Analysis

w Edit Type
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Nature Live

ENERCALC - PreCompositelo...

ENERCALC - PostCompaositeL..,

ENERCALC - Ecc. Parallel to XX

ENERCALC - Ecc. Parallel to YV

Orient to Project

Forces 2
Fx 0.00 kip

Fy 0.00 kip

Fz 0.00 kip

Moments A
[ -1.00 kip-ft

My 0.00 kip-ft

Mz 0,00 kip-ft
Identity Data H
Description

Comments

Workset Worksetl

Edited by sroswurm4GIOU

Design Option Main Model
Phasing H
Phase Created {New Construction
Phase Demolished iNone
Other H
Is Reaction

Learning Content

o

Mx component applied about major-axis
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General rBeam Span Data Span Loads ﬁ_oads All Spans ﬁ_oad Combs l £
Select Span: 1
Select Load Type
. _ &)
Copy dlore, <+ 2 e’ sl S
Add Load Del Load Toad
™ Auto add beam weight (]
Load Source : | |
D Lr L 5 W E H
Magnitude : | ol | 0] | 1] | ol | ol | ol | 0] ko
Location : -19I'I ft
(Default 1t used)
Description : Moment: L=-1.0kft @ 19.0 1t
Span#1l Location . o] Lr L 5 W E H
Load Type (ft) . (k-ft) (k-ft) (k-ft) (k-ft) (k-ft) (k-ft) (k-ft)

10.4.2 Load Cases and Combinations

Load are managed and mapped from Revit to ENERCALC SEL using the basic load cases
that are created using the default Revit structural template. These cases may be viewed at
any time using the native Revit button for Structural Settings on the Structure ribbon tab.

REEHB G- @ 2-JO0A G-0FHE--
File Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View

b QU o wEM & 8 < [(JH# S

Modify| Beam Wall Column  Floor  Truss Brace Beam Connection Wall  Slab  Rebar Area Patt
T T System T

Select = % E' Connection « Foundation Re

Structural Settings

Properties . - . :
Defines settings for analytical elements and the display of

structural framing.
Section
Building Section

Use this tool to control the coarse view (symbaolic) display of
structural framing, and to define settings related to loads,
Section: LOADED BEAM EXAMPLE - COMBINEDS Edit Type boundary conditions, and the analytical model.

Graphics A

) " Press F1 for more help
View Scale =10 |

Load cases are found under Structure > Structural Settings > Load Cases. These are default
settings and typically do not need to be manually created or modified in any way. Changing
the default settings will interfere with the mapping of loads to the ENERCALC SEL calculation.

In the table shown here, all load cases are mapped directly to the corresponding case in
ENERCALC SEL, with two exceptions:

e ACC1 maps to earth load (H) in ENERCALC SEL
e TEMP1 is ignored and does not map to any case in ENERCALC SEL
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Structural Settings
Symbolic Representation Settings  Load Cases | oad Combinations  Analytical Model Settings  Boundary Conditions Settings
Load Cases
MName Case Mumber Mature Category
1 |bU1 1 Dead Dead Loads
2 L 2 Live Live Loads
3 |WINDA 3 Wind Wind Loads
4 |SNOW1 4 Snow Snow Loads
5 |[LR1 5 Roof Live Roof Live Loads
6 [ACCI & Accidental Accidental Loads
7 |TEMP1 7 Temperature Temperature Loads
8 |SEIST 8 Seismic Seismic Loads
Load Natures
Mame
1 [Dead
2 |Live
3 |Wind
4 |Snow
5 |Roof Live
6 |Accidental
7 |Temperature
8 |Seismic

Add

(=]

i
i

i

Add

[w]

Help

Load combinations are managed exclusively from the ENERCALC SEL interface. Load
combination definitions found in the Revit model will not influence the design calculations in

any way.

10.4.3 Launching Without Revit Loads

Although detection of Revit load elements is supported in ENERCALC for Reuvit, it is also
permissible to launch a beam calculation with no existing Revit load objects. In such cases,
the beam calculation arrives in the ENERCALC SEL interface with no loads applied.
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Loads on adjacent beam ; No loads on designed beam

Supports  Tributary Beams

Model geometry indicates (2) possible supports forthis beam

Flease confirm the current supports shown or select supports manually.

Canfirm Selected Select Supports Manually

Show Suggested Supports ] Remember Support Selections i

& [P B B = |

Projects | Project Manager,” Current Calculation |

= B 2018, ASCET 16, CRC 013,
Steel Beam 2 PRINT | CANCEL SAVE & CLOSE
' n2son 9501t Calculations /2D |Diagram _ [3D
T = ) | Legend X = Flange Brace Point — = Continuous flange bracing
Display Load Case ‘ Al vJ
General  |Beam Span DataSpan Loads _|Loads All Spans _|Load Combs &
DESCRIPTION

NoDesc ‘

. No loads in ENERCALC
Design Method ASD LRFD

Design Values  fy: steel vield [ s
£ Modulus 29000 | ksi &

Compression Edge Lateral Bracing

\ |

Set Uniform Spacing Completely Unbraced

Span= 1250 1t | Span=9501t

b Aways 10 r

Once the calculation appears in ENERCALC SEL, loads may then be applied to the beam
calculation manually via the “Span Loads” and “Loads All Spans” tabs.

Loads created manually by the user in ENERCALC SEL will be automatically stored in the
Revit model after the “Save and Close” operation is complete. The general protocol for
mapping these loads from ENERCALC SEL back to Revit is as follows:
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Loads created in the “Span Loads” tab are mapped back to Revit as non-hosted load

[ ]
elements.

18C2015, ASCE 716, CBC 2015, ASC 36016, NOS 2018, ACI 31515,
TS 202116 | Bild:2021.10.31

Projects |Project Manager,” Current Calculation |
(o] PRINT | CANCEL SAVE & CLOSE I

Steel Beam
Calculations /2D |Diagram (3D

v n2son 950t
— 1 Legend X = Flange Brace Point —————— = Continuous flange bracing

L
Display Load Case All ]
o 11 1oAde e Cickonspantoseiss o wod
General Beam Span Data ~ Span Loads Loads All Spans ‘Load Combs 4
Select Span : 1 2
Select Load Type
+ - 1
Copy ez, < o e a S
Addload |  DelLoad e
™ Auto add beam weight ™ Auto Unbalanced Live Load Placement
Load source ]
w . s w e H
Magnitude 30] | i 1] k DT e

Location ® [ Y

Description:  Span 1 PaintLosd: D=30K@ 62501 | Span= 12501 | pon-ssot
Spanai | tocation > A . s w 3 "
Load Type (ft) (k) (k) (k) (k) (k) (k) (k)

Point Lood 5250 30

»
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e Loads created in the “Loads All Spans” tab are mapped back to Revit as hosted load

|Projects/” Project Manager
Steel Beam - S sveacuose | T
n =5 o

Users will note that there are certain minor differences between the conventional “Loads All
Spans” tab and the tab available when the calculation is sent from Revit. The input controls
for arrays of point loads extending across multiple spans are NOT available when working

with Revit-based calculations.
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N

Starting at ft from left end of span 1, and occuring at ft o0.c. thereafter
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude [ wsof [ wsof | ]| | | | | | | k
Mone ; =‘%= This load applied to EACH span at spacing selected.
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude | o] | 20] | | | | | | | | | k

@ Center | 1/3 Points | 1/4 Points Specify

Hosted point loads may not be directly created from SEL because they are only used to
represent reactions from other beams. As a result, any point load created in the SEL
interface will populate the Revit model as a non-hosted point load.

10.4.4 Launching With Revit non-Hosted loads

During the beam calculation launch process, non-hosted load elements are detected by
physical proximity to the beam. Physical proximity is tested with a tolerance of 2 inches
beyond the face of the beam in each direction (top, bottom, left side, right side, start, end).
Any non-hosted load falling within this boundary will be considered for inclusion in the
calculation.

Note: To be included in a calculation, non-hosted line loads and point loads must be
found in direct proximity to the beam, even when a floor element is present.
ENERCALC for Revit does NOT consider the transfer of force effects of
miscellaneous linear loads or point loads found on a floor in between beams.
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Load was near enough to the beam to be
included in the ENERCALC SEL calculation

163

x “-U’.] 2:(1 4 R

Span = 12.50 ft

WiZx14

Span=9.50 ft

—
_N
F
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o

Load was too far from the beam to be

included in the ENERCALC SEL calculation

¥*
x W1Z=14 X W1Zx14

Span = 12.50 ft | Span =9.50 ft
ol

|-| —|--| r|

In addition to proximity, linear loads are also tested for alignment. Linear loads must be
oriented parallel to the designed beam in order to be included.
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Load was parallel AND near enough to the beam to
be included in the ENERCALC SEL calculation

Lr(0.20)

¥
x WiZx14 R WiZx14

Span =12.50 ft Span =9.50 ft
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Load was near enough to the beam but not parallel, so it
was not included in the ENERCALC SEL calculation

W1Zx14 R

Span =12.50 ft

Wizx14

Span =9.50 ft

F Y
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Non-hosted load elements that cross elements designated as supports for the loaded
member are automatically divided and will appear in the ENERCALC SEL interface as
separate loads applied to the two adjacent spans.

End

e
x WiZx14 X WiZx14

| Span =12.50 ft Span =9.50 ft
™

n...|4
|-| r|"|| r|

Non-hosted loads that extend beyond the ends of the beam will be interpolated as necessary
to set the appropriate magnitudes at the ends of the beam.
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Lrfp 2150,0.3120) Lr{0.3120,0.3850)
’% W12x14 ’%‘ W12x14
| Span = 12.50 ft
™

Span = 9.50 ft

When multiple non-hosted load elements overlap with identical geometry but differing load
cases, they are automatically consolidated to a single load item in the ENERCALC SEL

interface, with the magnitudes corresponding to each load case preserved for individual
review and modification.
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0.45 Kk/ft (S)

0.35 k/ft (LR)
0.25 k/ft (D)

D{0.250) Lr{0.350) S(0.450)

v v
-
x W12x16 R W12x16
| Span =12.50 ft | Span =9.50 ft |
rGeneraI rBeam Span Data Span Loads ﬁ_oads All Spans rl_oad Combs l &
Select Span : 1 2
Select Load Type
+ —
Copy diore, <+ 24 e’ el 2
Add Load Del Load Toad
™ Auto add beam weight ™ Auto Unbalanced Live Load Placement
Load Source : | |
D Lr L 5 W E H
Magrnitude : [ 0.25] | 03s | | o] | 0.45 | | o] | o] | 0| kit
Start Location : [ 254t End Location: | 9.5 [-]+] #
Use Trib Width ™ (Defoult 1ft used)
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When multiple non-hosted load elements overlap with identical geometry and repetitive load
cases, they are not consolidated but instead will appear as individual load items in the
ENERCALC SEL interface.

0.45 k/ft (D)

0.35 k/ft (D)
0.25 k/ft (D)

D{0.350)

v v v v
D(0.250)

v v v v
D(0.450)

v v v v

*

% W1Zx18 % W1Zx18

Span = 12.50 ft Span =950 ft

n...|4
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Select Load Type

+ -
T Lione < ‘ an ar s ‘ 5= ‘
Add Load Del Load Toad
[~ Auto add beam weight 7 Auto Unbalanced Live Load Placement
Load Source : ‘ |
D Lr L S w E H
Magnitude : | 0.45 | | o] | o] | o] | 0] | o] | 0| kit

Start Location :

ft End Location: [ g5 [-]<] ft

[T (Defoult 1ft used)

Use Trib Width

Description Span 2, Uniform : D = 0.450 kift, from:2.50 -= 9.50 ft, Trib Width = 1.0 ft

Span#2

Start Loc

End Loc

Trib

Load Type

Partial Uniform

Partial Uniform
Partial Uniform

(ft)
2.500
2.500
2.500

(ft)

9.500
9.500

(it)

1.000
1.000

(k/ft)

0.25
035

10.4.5 Launching With Revit Hosted Loads

During the beam calculation launch process, hosted load elements are not detected by
physical proximity to the beam. Instead, they are detected exclusively by their hosting
relationship to the beam whose calculation is being launched.

NOTE: Itis NOT mandatory to enable the use of analytical model on a given beam element
in order to launch a steel beam calculation. Steel beam calculations can be launched, edited,
and saved without checking the “Enable...” control on the Properties pane.

Properties

T\: W-Wide Flange
e W24K55

Structural Framing (Other) (1)

~ | [ EditType

A

Constraints A A
Reference Level [Top of Parapet

Start Level Offset -4 0

End Level Offset -4 0

Cross-Section Rotation 0.00°

Geometric Position [y
Start Extension

End Extension 00

Start Join Cutback oo

End Join Cuthack oo

yz Justification Uniform

y ustification Origin

y Offset Value oo

z Justification Top

z Offset Value oo

Materials and Finishes
Structural Material

Steel ASTM AZ92

-

Structural E
Stick Symbol Location Center of Geometry
Start Cennection Nene
End Connection None
Cut Length 27" 6
Structural Usage Other
Start Attachment Type End Elevation
End Attachment Type End Elevation
Camber Size
Mumber of studs
[Enable Analytical Model
Dimensions H
Length
Volume

Eiavation at Top

-DEMO X 2 - SECOND FLOOR

(> LOADED BEAM EXAMPLE - COMBI...

> LOADED BEAM EXAMPLE - COMBI.
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However, if the analytical model remains disabled on a given beam, the user will not be able
to place hosted loads on the beam. This is because hosted loads are hosted to the
underlying analytical element rather than to the physical element.

Similarly, if the analytical model is disabled on a particular beam AFTER hosted loads have
been created, then the hosted loads belonging to that analytical element will be automatically
removed from the Revit model.

Properties
Structural Framing (Other) (1) ~ Edit Type
Constraints A A
Reference Level Top of Parapet
Start Level Offset -4 0"
End Level Offset -4 0"
Cross-5ection Rotation 0.00°
Geometric Pasition Y
Start Extension
End Extension 00
Start Join Cutback oo
End Join Cutback oo
yz Justification Uniform
y Justification Qrigin
y Offset Value oo
= Justification Top
z Offset Value oo
Materials and Finishes A
Structural Material iSteel ASTM AG92
Structural Y
Stick Symbal Location Center of Geometry
Start Connection None Error - cannot be ignored ~  3Erors, 0 Warnings
End Connection Mane Some Hosted Loads o BoundaryConditions lost therr References. They wil be
Cut Length 27 6 deleted,
Structural Usage Other
Start Attachment Type End Elevation
End Attachment Type End Elevation 163 = sho ore Info T
Camber Size
Mumber of studs Resolve First Error:
| Enable Analytical Model (] Delete Specified Bements 0 Cancel
Dimensions 3
Length
Wolume
Elevation at Top
Elevation at Bottom
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Properties

Structural Framing (Other) (1)

Censtraints
Reference Level

~ Edit Type

Top of Parapet

Start Level Offset -4
End Level Offset -4 0
Cross-Section Rotation 0.00°
Geometric Position

Start Extension

End Extension 00
Start Join Cutback 00"
End Join Cutback oo
yz Justification Uniform
y Justification Origin
y Offset Value 00"
z Justification Top

z Offset Value 00"

Materials and Finishes
Structural Material

Steel ASTM AG92

Structural
Stick Symbol Location

Center of Geometry

Start Connection MNone

End Connection None

Cut Length 2T 6
Structural Usage Other

Start Attachment Type End Elevation
End Attachment Type End Elevation
Camber Size

MNumber of studs

| Enable Analytical Model

Dimensions
Length

Volume

Elevation at Top

Elevation at Bottom

Identity Data
Image

Comments

o

i

Autodesk Revit 2020

Messages
=3 Eors {must be addressed in order to continue)

Some Hosted Loads or BoundaryConditions lost their References. They will be
deleted

[ Workset1: Line Loads : Line Loads : Line Load 1 :id 1882451
= Emor 2

[ Workset1 : Line Loads : Line Loads : Line Load 1 :id 1882452
= - Emor 3

[] Workset1 : Line Loads : Line Loads : Line Load 1 :id 1882453

ore Info Export... Collapse <<
To highlight an element in the graphics window, select itin this tree.
Resolve Errors in Bold:
DJelete Spedified Elements Delete Checked OK Cancel

As indicated previously, hosted load elements detected during a beam calculation launch are
mapped to the “Loads All Spans” tab in the ENERCALC SEL interface. Since Revit hosted
load elements automatically assume the full extents of the analytical element, all hosted loads
detected during calculation launch automatically extend from the start of the beam to the end
of the beam when populated in the ENERCALC SEL calculation. At this time, no provision is
made for scenarios where the extents of the analytical beam differ from the extents of the
physical beam.
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Steel Beam @ PRINT | CANCEL

SAVE & CLOSE

250t 2501t

% WiE3E I% [BEEE I%

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

rGeneraI rBeam Span Data rSpan Loads Loads All Spans  |Load Combs £

[T Auto add beam weight as Dead Load
Load locations start at far left end of beam system and progress over all spans per dimensions.

Hone on _m Tributary Width ft

[T Automatic Unbalanced Live Load Placement -~

Dead LR: Roof Live L:Floor Live Snow Wind

E:Seismic H: Earth
Magnitude : | 0.0] | 0.450 | | 0.0] | 00] | 00| | 00| | 0.0 | kft
Lr(0.450)
v v v v v
o
| :
x W18x3s R Wiax3s
| Span = 25.0 ft | Span = 25.0 ft |
N > >

When multiple hosted load elements overlap with identical geometry but differing load cases,
they are automatically consolidated to a single load item in the ENERCALC SEL interface.
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06 it (1) 0.7 k/ft (E)
0.5 k/ft (LR)

0.4 k/ft (S)

0.3 k/ft (W)
0.2 k/ft (L)

0.10 k/ft (D)
W12X14

Steel Beam

@ PRINT | CANCEL

SAVE & CLOSE

\/ 12.50 ft 9.50 ft
[ T ]
% WiZxid % v 4
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data rSDan Loads .~ Loads All Spans  |Load Combs 4
™ Auto add beam weight as Dead Load ™ Automatic Unbalanced Live Load Placement ~
Load locations start at far left end of beam system and progress over all spans per dimensions
we [[m = Tributary Width f
Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : | 0.10 | | 050 | | 0.20 | | 0.40 | | 030 | 0.70 | | 0.60 | kAt
D(0.10) Lr(0.50) L(0.20) 5{0.40) W(0.30) E(0.70) H(0.60)
v v v v
ad
x WiZx14 R WiZx14
| Span= 1250 ft | Span=9.50 ft |
|4 =|4 -
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When multiple hosted load elements overlap with identical geometry and repetitive load
cases, they are not consolidated but instead will appear as individual load items in the
ENERCALC SEL interface.

rGeneraI rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs &

™ Auto add beam weight as Dead Load - ol
Load locations start at far left end of beam system and progress over all spans per dimensions.
Tributary Width ft

[ =

None

Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : | 020 ] | 0.0] | 0.0 | 0.0] | 0.0] | 0.0] | 0.0 | kit
None ‘ o m ‘ Tributary Width ft
Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : | 0.0 | | 00| | 00| | 00| | 00| | 00| | 0.0 | Kt
Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Mag @ Start : | 030 ] | 0.0] | 0.0] | 0.0] | 0.0] | 0.0] | 0.0 | Kt
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D(0.30)

v v v v v
D(0.10)

v v v v v
D(D.20)

v v v v

When multiple hosted load elements overlap with identical geometry and multiple repetitive

load cases, the loads are consolidated into the lowest possible number of load items in the
ENERCALC SEL interface.

0.72 K/ft (LR)
0.70 K/ft (D)

0.52 k/ft (LR)

0.50 k/ft (D)
0.32 k/ft (LR)

0.30 k/ft (D)

- 0.12 K/ft (LR)
SN 0.10 k/ft (D)

W12X14
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rGeneraI rBeam Span Data rSpan Loads .~ Loads All Spans  |Load Combs &

[ Auto add beam weight as Dead Load [~ Automatic Unbalanced Live Load Placement ~
Load locations start at far left end of beam system and progress over all spans per dimensions.
Tributary Width ft

[ =

Hone

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | 010 | 0.120] | 00| | 0.0 | 00| | 0.0 | 0.0 | Kt
Hone ‘ oo m ‘ Tributary With #
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | 03| [ o320] | 00| | 0.0 | 00] | 0.0 | | 0.0 | Kt
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Mag @ Start: | 050 | | 0.520 | | 00| | 0.0 | 00| | 0.0 | 0.0 | kst

w |[E | o ouvs [ 710

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
5 Mag @ start: | 070 | 0.720 | | 00| | 0.0 | 00| | 0.0 | 0.0 | Kt
D(0.70) Lri0.720)

v ‘5’ D(D.E-D}?r(D.E-ZD} v v
v v v v v
D(0.30) Lr{0.320)

v v v v v
D(0.10) Lr{0.120}

v v v v v

e
x WiZx14 R WiZx14
| Span=12.50 ft | Span =950 ft |

10.4.6 Launching With Revit Floors With Area Loads

ENERCALC for Revit supports the use of hosted area loads applied to structural floor
elements when launching beam calculations. Similar to the previous discussion of hosted
loads on beams, the use of hosted loads on floors requires that the “Enable Analytical Model”
property be activated in the Properties pane for the floor.
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Properties X {5 00 - 3D Starting View - DEMO o LoA

=i 01 - 3D Working (GROUND FLOOR)...

02 - SECOND FLOOR

=== Floor
C © | 25" CONC WY/ 3" VLI

Floors (1) ~ Edit Type
Constraints ]
Level SECOND FLOOR
Height Offset From Level oo
Room Bounding
Related to Mass
Structural ]
Structural =
| Enable Analytical Model |
Rebar Cover - Top Face ebar Cover T <43 mm>
Rebar Cover - Bottom Face Rebar Cover 1 <25 mm>»
Rebar Cover - Other Faces Rebar Cover 1 <25 mm>»
Dimensions ]
Slope
Perimeter

Area

Volume

Elevation at Top
Elevation at Bottom
Thickness o 512"
Structural Analysis
EMERCALC - Concrete f'c
EMERCALC - Concrete Density
ENERCALC - 5lab Shored
EMERCALC - Deck Type
Identity Data ]
Image
Comrents
Mark
Workset Workset1
Edited by
Design Option Main Model

»

The following Revit element types are not eligible for this workflow:

¢ Non-structural floors
e Architectural roofs

e Structural floors loaded only with non-hosted area loads

10.4.6.1 Tributary Width Sampling

ENERCALC for Revit makes use of the floor geometry relative to the beam to be designed in
order to map area loads into equivalent linear loads. This is accomplished by testing the
beam at a number of locations along its length in order to compute the instantaneous tributary
width at each. Tributary width testing is performed by searching on each side of the beam in
a direction parallel to the deck span direction specified in Revit for the floor.
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[\, Boundary Line /1 ¢ (& @ « @ @ﬂ
B SlopeArow T T Ay Y
) SpenDirection & D K [F T -

Mode Draw

Wiewer

-

View  Measure

Create Work Plane

03 - 3D Working (THIRD FLOGR) -... 2 O 3D Working (SECOND FLOO... X

Floor may be placed in "Editing
Mode" to verify the span direction

Floor span direction symobl

Autodesk Revit 20202 - Full Building Workshared.rvt - Structural Plan: 03 - THIRD FLOOR e w @~ & X

RBEeHB- -
WD Acchitecture  Stauc

lns  ENERCALCSEL  Reflec

b & re o £ 0uct Legend | -1+ Span Directon |- A
15 Pipe Legend Path
Modify| Aligned Li n Tet Check Find/ Tag Keynote | £ 'Pe Led o 2
Speling Replace | Fill Leg BB Stoir Path ] Fabric
Select + Text Col Symbol

02-SECONDFLOOR_ [B) 03 - THIRD FLOOR X
HSSEXEX1/4  W18X35  HSSEX6X14

{2 03 - 3D Working (THIRD FLOOR) -
W18X35

4 02 - 3D Working (SECOND FLOOR).
W18X35

A

NORTH OVERLOOK AT
MONUMENTAL STAIR
(OPEN TO BELOW)

w21iX44

-k~ ELEVATOR OPENING B
(OPEN TO BELOW) -

w2t

W24,

l
!

16X26 . HSSXEXTA. . |

) Full Building Worksharedivt | Properties

2 Wh Gt Workset! (Not Editable) JFo O B 5 MeinMode * [Dlexclude Options [ JEditableOnty “fp 2% 5, [ 1, & P4

At any given point on the beam, tributary widths are defined by locating nearby constraints on
each side of the beam. The following Revit element types are eligible for use in defining
tributary width:

e Structural Framing as beams

e Structural Walls
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Structural Floor edges (i.e., openings or perimeters)

The following Revit element types are not eligible for use in defining tributary width:

Structural Framing as vertical bracing
Structural Framing as horizontal bracing
Non-Structural Floor edges

Structural Foundations

Structural Walls with a non-bearing usage type
Non-Structural Walls

Any other non-structural element

181

Once the nearby constraints are identified, the following rules dictate the tributary width at a
given location on a beam:

1.

When an eligible adjacent element (structural beam or structural wall) is found: The
tributary width in that direction is taken as half the distance from the designed beam to

the nearby element (simple-span floor behavior is assumed).

2. When a floor edge is found: The tributary width in that direction is taken as the full

distance from the designed beam to the floor edge (indicating a cantilever floor).

If both multiple edges and/or elements are found nearby, the nearest is taken as the
limiting constraint for tributary width, and tributary width is computed according to 1) or

2) as applicable.

If a floor edge coincides closely with a beam or wall, the edge is automatically

evaluated to see if it is supported or falls short, creating a cantilever condition. This

check is performed using the thickness of the wall or width of the beam.
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Adjacent element found:
Brib=D1/2

Floor edge found:
Bib = D2

Floor edge extends beyond the wall
centerline.

The edge is supported and the tributary
width on this side will be computed using a
simple span: buib=7 ft/2 =3.5 ft
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Floor edge falls short of wall centerline, but
still falls within the width of the wall.

The edge is supported and the tributary
width on this side will be computed using a
simple span: btib =6.667 ft/2 =3.33 ft
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Floor edge falls short of the wall thickness.

The edge is unsupported and the tributary
width on this side will be computed using a
cantilever floor: btib = 6.25 ft

Determining both tributary width and area load is adequate to compute an instantaneous
linear load magnitude at any given location. Doing so for multiple points along a beam results
in a linear load with either constant or varying magnitude. The location and spacing of
tributary width sampling is discussed in the next section.

There is no load contributed to a beam by a floor whose span direction is found to be parallel
to the beam. Due to this provision, it is always expected that elements such as girders or
miscellaneous framing (i.e., framed opening beams) oriented parallel to the floor will reflect no
line loads mapped from floor area loads when the calculation in displayed in ENERCALC
SEL.

When the beam calculation is launched, the user will notice that ENERCALC for Revit
automatically performs tributary width sampling when a floor element is present on the beam.
This short intermediate step during launch is marked by a progress bar showing the
progress of sampling along the length of the beam. In most cases, the progress bar may not
be visible due to very fast execution of the sampling.
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Computing tributary width at 3 ft

Detecting Tributary Geometry

Computing tributary width at 17 ft

When the calculation appears in the ENERCALC SEL interface, the equivalent linear loads
derived from the area loads and tributary geometry will be automatically displayed. Although
some special cases may arise, the general approach is that fully uniform loads will be
displayed in the “Loads All Spans” tab, while segmented loads, linear varying loads, and loads
with redundant load cases will be displayed in the “Span Loads” tab. Loads generated from

Revit area loads will be displayed using the area load magnitudes and tributary widths
detected in the Revit model.

The implementation of area loads for various conditions is discussed in subsequent sections.

10.4.6.2 Sampling Density Controls

In order to give the user control over this testing and calculation process, the ENERCALC for

Revit Preferences menu provides settings in Preferences > Beams > Tributary Geometry
Sampling Density.
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2= Preferences - O

Active Fevit Model: Full Building_'w orkshared
Curent Session  Active Model Preferences

Beams Columns Walle Reports File Linking Data Storage

Proxirity Detection Tolerances: Unifarmm

Shart: [Fest]  Tep [Fest]  Sidet: [Fest)
End: (Feel  Bat (Feetl  Side2: iFeet]
Adjacent Beam Talerance: [Feet]

Overhang lgnore Talerance: [Feet]

Element Moved Tolerance [x]: [Feet]

Elerment Maved Talerance [): [Feet]

Element Maved Talerance [Z): [Feet]

Tributary Geometry Sampling Density:

For Beam Design: “ 1 [Feet]
For Girder Point Loads: |Midspan Only \/| 1 [Feet)

Reactions for Tagging or Scheduling:

lgnore Reactions Less Than: [Kips)

[integer or decimal]

Reaction Multiplier:

Round Reactions up to Mearest: [Kipz]

Apply Claze

Tributary Geometry Sampling Density;

Beam Desigr: |l 1
Midspan Cnly

Girder Paint Loads: | |Midspan Plus Ends 1
Third Points

. Third Paints Plus Ends
Reactions far Tl o ater Paints

larore Reactions L Quarter Points Plus Ends
9 Custom

Reaction Multipler: D‘h 1
Round Reactions up to Mearest; - [Kips)

Apply

[Feet]

[Feet]

Cloze

The default setting is “Complete Contour”, with additional options as follows:

Note: The beam tributary width sampling density is a project-level change that applies to all
team members who create beam calculations in the project. Modifying this property in a
workshared Revit project will result in a notification.
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Active Rewvit Model: Full Building_ ork shared
Curert Session  Active Model Preferences

- Beams Columns Walls Repors File Linking Data Storage

Prosimity Detection Tolerances: Unifarm

Start [Feet]  Tom [Feet]  Side: (Feet]
End [Feet] Bt [Feet]  SideZ (Feet] \

.. | Adiacent Beam Tolerance: 15 [Feet]

l 3= Model Preference Change - O *

Changes to the overall model preferences will impact all other local copies on Synchronizing.
Do wou wish to proceed?

Cancel
For Beam Design: |Complete Contour e | 1 [Feet]
For Girder Point Loads: |Midspan Only ~ | 1 [Fest]

Reactions for Tagging or Scheduling:

lgnore Reactions Less Thar: Fipsg]

(
Reaction Multiplier: [integer or decimal]
Round Reactions up to Nearest: D [Fips]
Apply Cloze
™~ -

Since the setting is stored in the database of the Revit project, it is necessary for members of
the design team to synchronize in order to obtain the most recent setting. If the setting is
changed and team members do not synchronize their local Revit files with the central file,
they will be using whatever sampling density was previously set.

As discussed later in greater detail, the changing of this overall Preference setting does not
alter the behavior of existing beam calculations. Instead, each individual calculation will
automatically retain the density that was used during its previous launch. This information
stored individually on each calculation takes precedence over the Preference setting. The
Preference setting is used by default on all newly created calculations.

The tributary sampling performed by each option is as follows:

e “Midspan Only”: The beam’s tributary width is calculated at one location only, at the
exact mid-length of the beam (L / 2).
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e “Third Points”: The beam’s tributary width is calculated at 2 locations, at the third
points of the beam (L /3 and 2L / 3).

.:' 7. ] < :. = L a0 .7:'
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e “Quarter Points”: The beam’s tributary width is calculated at 3 locations, at the
quarter points of the beam (L /4, 2L /4, 3L/ 4).

T— [y

e “Midspan Plus Ends”: The beam’s tributary width is calculated at 3 locations, at the
exact mid-length of the beam (L / 2) and 6” from each end point. The sampling is
performed a short distance from the extreme end point to avoid irregular conditions

that complicate the sampling.
--- - = = =

i
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e “Third Points Plus Ends”: The beam’s tributary width is calculated at 4 locations, at
the third points of the beam (L / 3 and 2L / 3) and 6” from each end point. The
sampling is performed a short distance from the extreme end point to avoid irregular
conditions that complicate the sampling.

¢ “Quarter Points Plus Ends”: The beam’s tributary width is calculated at 5 locations,
at the quarter points of the beam (L /4, 2L / 4, 3L / 4) and 6” from each end point.
The sampling is performed a short distance from the extreme end point to avoid
irregular conditions that complicate the sampling.
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e “Custom”: When the drop-down is toggled to “Custom”, the user will have access
to the input box to specify an arbitrary spacing for tributary width sampling locations.
This will result in sample points 6” from each end point and at the specified

spacing.

Prosimity D etection Tolerances:
Start (Festl  Top: Feetl  Side T: [Feet)
End: [Fest)  Bak Feet]  Side2 [Feet)

Adjacent Beam Talerance: [Feet]
Overhang lgnore Tolerance: [Feet]
Element Maoved Tolerance () [Feet]
Element Moved Tolerance [Y): [Feet]
Element Moved T olerance [£): [Feet]

Tributary Geometry Sampling Density:

For Beam Design: | v| |2.5 | [Feet]
For Girder Point Loads: |Mid5par1 Oy v| 1 [Fest]

Feactions for Tagging or Scheduling:

lgnore Reactions Less Than: [Kips]
Reaction Multiplier: [integer or decimal]
Found Reactions up to Mearest: [Kipz)

e “Complete Contour”: This setting will result in an autonomous process that
dynamically senses varying conditions along the beam and produces an
appropriately dense sampling contour. When generating a complete contour, the
beam is tested at the extreme end points for a higher degree of accuracy, rather
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than using a 6” standoff. The beam will be automatically tested at 1’-0” on-center,
and then densified at finer spacings in any location where tributary width changes
and floor discontinuities are discovered.

" Typical sampling

Densified sampling at
floor geometry change

The tributary sampling options described above are arranged in order from lowest density to
highest density. This rise in sampling density also corresponds to marginally slower
computation times when launching a beam calculation. The lowest density options execute
fastest, but will produce less detailed tributary width contours. While highly efficient for
beams with uniform tributary geometry, lower density settings are problematic when a beam

manifests variations along its length, including floor openings, floor edge changes, and beam
framing changes.

Beams with any form of observable variation in tributary geometry to be captured in the
design are best served by using the “Complete Contour” setting. Discrete sampling modes
often prove useful in situations where the user desires to perform a simple calculation that
does not depict the full complexity of a Revit model, or when engineering judgment dictates
that a lower sampling density will yield satisfactory results. For example, sampling at
midspan only allows the user to ignore miscellaneous slab variations, such as small
mechanical piping openings. Specific use Revit model cases are discussed in subsequent
sections.

Rather than directly selecting one of the above sampling densities from the Preferences
menu, the user alternatively may opt to “Choose On Launch” for each individual calculation.
This allows for generating many different beam calculations sampled at different densities
without repeatedly modifying the overall Preferences setting for the project.
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Tributary Geometry Sampling Density:

Beam Design: Choose On Launch ~ 1 [Feet]
Midspan Only
Girder Point Loads: | Midspan Plus Ends
irder Paint Loads: Th e 1 [Feet]

. Third Points Plus Ends
Reactions far Tad o ater Points

Quarter Paints Plus Ends
Custom

Complete Contour
Choose On Launch

Round Reactions up to Mearest: [Kipz)

lgnome Reactions L

Reaction Multiplier.

Apply Cloze

When the Preference is set to “Choose On Launch”, an additional approval tab will be added
to the calculation launch window for the user to select a sampling density where applicable.
This extra tab will not be included when the beam being launched does not have area-loaded
floors present in the Revit model.

.,ﬁ: Verify Beam Conditions —

Supports  Trbutary Beams  Tributary Width Sampling

The selected beamn has a tributary floor with area loads

Select a tributary width sampling density to map area loads to linear loads.

Complete Contour tidspan Only Third Paints Quarter Points

Cwstom [ | (et Midzpan Plus Ends Third Paints Plus Ends Quarter Faints Plus End

0 0 F =

After a sampling density is selected (either via Preferences or during launch), ENERCALC for
Revit will test the beam at an array of locations corresponding to the chosen density and
construct a tributary width contour. Once the tributary width contour has been computed, the
individual points will be evaluated to determine if they constitute a uniform load, a linear
varying load, or an irregular load and will be mapped to the ENERCALC SEL calculation
accordingly.

In order to ensure consistent calculation results and limit repetitive mandatory interaction with
approval steps during launches, ENERCALC for Revit automatically stores the most recent
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sampling density selected for each individual beam. As a result, users will NOT be forcibly
prompted to select sampling density more than once on a given beam calculation. Future
launches of the calculation will use the same sampling density used on the previous launch.
If at any point the user wishes to view or change the sampling density for a particular beam,
this may be done via the Element Manager window. When a beam calculation is selected in
the Element Manager, detailed information automatically populates in the lower half of the
window.

= SEL Revit Element Manager — O X
g

Elemerts Graphics Debug

SEL Cale SEL Cale Revit Bement Update Change Child 2

Title Type Name Status Wamings Blements

Not Set Steel_Beam W24X55 Cancelled 0

Not Set Steel_Beam W21x44 Cancelled 0

Not Set Steel_Beam W16X26 o

NoDesc Steel_Beam W16X26 1]

NoDesc Steel_Beam W16X31 1]

MNoDesc Steel_Beam W24X76 1]

MoDesc Steel_Beam W24x55 Cancelled o

Not Set Steel_Beam W12x14 Cancelled 0

MNoDesc Steel_Beam Wi12x14 Cancelled o v ¥
[[] Zoom Ta Selection F
| Wiew and Approve Results | | Delete This Calc | | Link This Calc to My .ECE File | | Fier Elements | A\

[ From Fievit Orly b -

Beam Properties  Beam Suppots  Beam Spans  Span Loads  Tributary Flements  Child Elements  Cale Results

AISC Be . i i .
Section am Section Type Tributary Geometry Sampling Density:

W16x31 STLW o [Feet]

Span Index

From this drop-down menu, the user may manually select any of the alternate density modes
discussed above, or may choose to revert the beam to whichever option is set in the
Preferences menu.

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Hements  Chid Elements  Calc Resutts
Span Index glesctt:\oaeam Section Type Tributary Geometry Sampling Density:
0 Feet
W13 STLW (Fest]
Choose On Launch

Choosing an option from this menu and clicking the “Apply” button will cause the selected
sampling mode to be used on the next launch of this particular beam calculation. Setting this

© 2026 ENERCALC, LLC



Working With Beam Calculations| 195

option to “Choose On Launch” or setting to “From Preferences” when the overall preference
is set to “Choose On Launch” will cause the user to again be prompted to select manually on
the next launch of this beam calculation.

10.4.6.3 Superposition With Other Loads

ENERCALC for Revit allows the use of linear loads and point loads when hosted area loads
are present. These other loads may be additive with the area load effects, or may be used to
override the area load effects if desired. The following rules govern the superposition:

Other Load Found: Load Mapping to SEL:
. Tributary Width Loads
Type: Hosting: y e
Sampled? Additive?

Point Load Non-Hosted Yes Yes
Point Load Hosted Yes Yes
Point Load Linked Load Yes Yes
Line Load Non-Hosted Yes Yes
Line Load Hosted No No

As indicated above, the presence of a Hosted line load acts as a “master override”. Placing
Hosted loads with explicit magnitudes allows the user to bypass any force effects from the
floor area loads. This makes it possible to achieve a very specific alternate loading for design
on a single beam without being forced to modify physical geometry or the overall loading of
the floor system. All loads of other types are mapped directly to the ENERCALC SEL
calculation in addition to the floor area loads and are superimposed.
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N ' Hostedlineload: . -
LL=0.875 Wt

-\ Hosted line load: 2°
"N\ DL =0.385 kift L
i "‘- . o

Tributary width will not be
sampled.

Area loads on the floor
will be ignored.

D(0.3850) L(0.8750)

v
WHEx31 R

Span =25.0 ft
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Steel Beam

PRINT | CANCEL SAVE & CLOSE

‘  s0m1

Clickon +/- to Add, Delete Spans

Wigx31

Click onSpan To Select

General rBeam Span Data

rSpan Loads Loads All Spans

v [@ @ |

™ Auto add beam weight as Dead Load

Load locations start at far left end of beam system and progress over all spans per dimensions.

Load Combs

Loads are mapped as
explicit linear with default
tributary width.

-

Tributary Width

L

Dead LR: Roof Live L:Floor Live

E:Seismic H: Earth

Magnitude : ‘

0.3850 | | 00| [ 08750 |

0.0] | 0.0 | kft

.

" Non-Hosted line load: .

LL=0875kit

\

Non-Hosted line load: | -~ ©
DL = 0.385 kift :

3
)

Tributary width will be
sampled.

Area loads on the floor
will be included.
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D{0.350) L(D.8750)

v v v v
D{0.3850) L(0.8750)
v v v v

x W1Ex26

| Span =250 ft |
‘ ot
[ ]
% W1E:26 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Madify
rGeneraI rBeam Span Data rSpan Loads ~* Loads All Spans Load Combs &
™ Auto add beam weight as Dead Load r ~

Load locations start at far left end of beam system and progress over all spans per dimensions.

Nore ‘ o @ ‘ Tributary Width #

Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : [ oo0s0] | 00| [ oaxs0] | 0ol | 0.0 | 0ol | 0.0 | ksf
rGeneraI rBeam Span Data ~~ Span Loads ﬁ_oads All Spans rl_oad Combs &

Select Span : 1

Select Load Type

+ - &
Copy iore, S Hid S £l o

Add Load Del Load and

™ Auto add beam weight -
Load Source : | |

D Lr L s W E H

Magnitude : [ 0.385 | | o | 0.875 | | o] | 0] | ol | 0] kit
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Non-Hosted point load:
LL=2k
Non-Hosted point load:
LL=2k
Tributary wi;dth will be
sampled.
Area loads on the floor
will be included.
L(2.0) D(o3s0) Lo.arsgy  -20)
v W v ki
x W1Bx26
| Span =25.0 ft |
rGeneraI rBeam Span Data rSpan Loads Loads All Spans Load Combs &
[T Auto add beam weight as Dead Load l_ ~

Load locations start at far left end of beam system and progress over all spans per dimensions.

Nore ‘ m || ‘ Tributary Width ft

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth

Magnitude : | 0.050 | | 00| | o120 | 0.0 | 0.0 | 00| | 0.0 | ksf
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rGeneraI rBeam Span Data .~ Span Loads ﬁ_oads All Spans rl_oad Combs &
Select Span : 1
Select Load Type
o - th
Zrar done 1 o & al &
Add Load Del Load Load
™ Auto add beam weight r
Load Source : |
D Lr L E H
Magnitude : ‘ 0‘| O|| 2|‘ 0‘| 0|| O|| 0|k
(Default 1 ft used)
Description : Fointload: L=20k@8.01
Span#1 Location D Lr L 5 W E H
Load Type (ft) (k] (k] (k] (k] (k] (k] (k]
Point Load 2.000
Point Load 15.000 0 ] 0 0

10.4.6.4 Typical Floor Conditions

See subsections.

Typical Interior Floor Conditions
Typical interior beams with a uniform floor where the tributary width does not vary will produce
similar results regardless of which sampling density has been set in the Preferences menu.

Whether the beam is sampled at one point or many points, the sampling will return matching
trib conditions at all points, resulting in a uniform linear load in the ENERCALC SEL interface.

© 2026 ENERCALC, LLC



Working With Beam Calculations| 201

3= Verify Beam Conditions

Supports  Tributary Beams

Model geometry indicates (2) possible supports for this beam

Please confim the current supparts shown or select supports manuslly,

Confim Selected Select Supparts Manually

N

(Not Editable) v P 0 Al

o

Show Suggested Supports | [] Remember Support Selections

In this case, ENERCALC for Revit detects two adjacent beams and reports a tributary width
of 7’-0”, along with the area loads found on the floor. Since the floor geometry and loading are
fully uniform and identical on both sides of the beam, the loads from the two sides of the
beam are NOT reported individually.

“ ot
[ ]
k3 W16:26 2
Clickon +/- to Add, Delete Spans Click on Span To Select
[General [Beam Span Data [Span Loads ~ Loads All Spans  |Load Combs 4
I™  Auto add beam weight as Dead Load [T Automatic Unbalanced Live Load Placement ~

Load locations start at far left end of beam system and progress over all spans per dimensions.

Hone. | oo m |Tributary Width 7.0 f-tl
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : [ oo30]| | 00] |  oosso]l | 00] | 00] | 00] | 0.0 | ksf
D(0.210) L(0.5950)
v v v v

x W16x26

Span =250
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Uniform Floor Edges

Similar to fully uniform interior floor conditions, beams with a uniform floor edge will produce

identical results regardless of which sampling density has been set in the Preferences menu.
Whether the beam is sampled at one point or many points, the sampling will return matching
trib conditions at all points, resulting in a uniform linear load in the ENERCALC SEL interface.

=
Supports  Tributary Beams

Model geometry indicates (2) possible supports for this beam.

Flease confirm the current supports shown or select supports manually.,

Confim Selected Select Supports Manually
k Show Suggssted Supports | [ Remember Suppart Selections I
kset1 (Nt Friifablel P R T~ [ EE——————SS———————
o
[ ]
3 W66 =
Clickon +/- to Add, Delete Spans Click on Span To Select

Click on Support to Modify

rGeneraI rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs é

™ Auto add beam weight as Dead Load r o)
Load locations start at far left end of beam system and progress over all spans per dimensions.

we |[ @@ m |Tributar}rwidth &|

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth

Magnitude : 0.040 0.0 0.080 || | 0.0 | 0.0] | 0.0] | 0.0 | ksf

D(0.260) L{0.520)

* W1Ex26

Span = 25.0 ft
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Floor Joint Conditions

Beams that fall at a location where two uniform floors meet in the center of the beam will
produce similar results regardless of which sampling density has been set in the Preferences
menu. Whether the beam is sampled at one point or many points, the sampling will return
matching trib conditions at all points, resulting in a uniform linear load in the ENERCALC SEL
interface.

—T— Y
- . Slab with storage loads:
~- . D=50 psf '

_ L=125

Slab with typical occupancy loads: . - -
D = 30 psf
L=80

Beam at slab joint.

Verify Beam Conditions

Supports  Tributary Beams

Model geometry indicates (2) possible supponts for this bearm.

Flease confirm the current supports shown or select supports manually.

Confirm 5Selected Select Supports Manually
Show Suggested Supports [[] Remember Suppart Selections r
w20 | - -

When the two sides of the beam do not exhibit identical loading, the loads will be separated in
the ENERCALC SEL interface to reflect the behavior modeled in Revit.
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‘ 20t
[ ]
2 W16:26 2
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
General rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs &
[ Auto add beam weight as Dead Load - o)
Load locations start at far left end of beam system and progress over all spans per dimensions.
Mo an m |Tributar}r Width | 3.50 | f-tl
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : 0.030 0.0 0.080 || | 0.0 | 0.0 | 0.0 | 0.0 | ksf
e—— e
None ‘ an m ‘ |Tributar}r Width 350 | ft |
Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude 0.050 || | 00| | oazso]|| 00| | 0.0 | 00| | 0.0 | ksf
—
D{0.1750) L(0.4375)
v v v v
D{0.1050) L{0.280)
v v v v

x W16x26

Span=25.0ft

Stepped Floor Edges

Conditions where a step or discontinuity occurs in the floor edge require more careful
attention to the sampling density currently selected in the Preferences menu. Discrete
sampling approaches, especially the modes with very few sampling points, are unlikely to
actually capture the behavior in such cases.
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& Verify Beam Conditions
Supports  Tributary Beams

Wodel geometry indicates (2) possible supports for this beam.

Please confirm the current supports shown or select supports manually.

Confiim Selected Select Supports Manually

Show Suggested Supports | ] Remember Suppart Selections

ditable) v 20 E\L..:,_..M S— l.r—ﬂr—:hr—w—-—n—=—|

Sampling the beam shown above at “Midspan Only” would incorrectly result in a fully uniform
loading diagram. Sampling the beam with a slightly denser but still discrete mode, such as
“Quarter Points Plus Ends” would detect the existence of variation, but would not have
adequate density of data to interpret the loads properly.

For this example beam, the recommended approach is to use the “Complete Contour”
sampling mode. This results in a complete and accurate loading diagram that shows all of
the following features:

1. Auniform load on one side of the beam:
a. Tributary width = 3.5 ft
b. Mapped to the “Loads All Spans” tab
2. The larger partial uniform load due to large slab overhang:
a. Tributary width = 5.5 ft
b. Mapped to the “Span Loads” tab
3. The smaller partial uniform load due to the small slab overhang

a. Tributary width = 3.0 ft
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b. Mapped to the “Span Loads” tab

250t

&

Clickon +/- to Add, Delete Spans

W1626

Click on Span To Select

&

Click on Support to Modify

rGeneraI rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs £
" Auto add beam weight as Dead Load - ~
Load locations start at far left end of beam system and progress over all spans per dimensions.
e [[mm m Tributary Width f
Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : [ oo0s0] | 0.0 | o080 | 0.0 | 0.0 | 0.0 | 0.0 | ksf
‘ o ‘
[ ]
% W16:26 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
General rBeam Span Data .~ Span Loads Loads All Spans rLoad Combs l &
Select Span : 1
Select Load Type
. _ &
Copy dione = € e vy =’%=
Add Load Del Load iond
™ Auto add beam weight -
Load Source : | From Area Loads |
D Lr L 5 W E H
Magnitude : | 0.04] | o] | 0.08 | | ol | o] | ol | 0| kst
Start Location l:m ft End Location : l- ft
Use Trib Width v Trib @ Start Location : ft ™ Trib. @ End Location : I:l ft
Description : Uniform : D = 0.040, L = 0.080 ksf, from:0.0 -= 5.0 ft, Trib Width = 5.50-=0.0 ft
Span# 1l Start Loc. End Loc. Trib. o] Lr L 5 w E H
Load Type (ft) (ft) (ft) (ksf) (ksf) {ksf) (ksf) (ksf) (ksf) {ksf)
Partial Uniform 5.000 5.500
3.000 0.04 0 0.08 ] 0 ] d

Partial Uniform

5.000

25.000
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D(0.140) L(0.280)
v v
D(0.120) L(0.240)
v v v

D(0.220) L{0.440)

v v v v v

W1Gx25

Span =250 f

Linear Varying Floor Edges

Linear varying floor edge conditions are best suited to evaluation using the “Complete

Contour” mode. This will result in a dense data set that can be automatically converted to
linear varying loads for display in the ENERCALC SEL calculation.
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— . D P
&= Verify Beam Conditions

Supports  Tributary Beams

. Model geometry indicates (2) possible suppors forthis bearm.

Flease confirm the current supports shown or select supponts manually.

Confirm Selected Select Supports Manually

ot Editable) v T T P — e

Show Suggested Supports [[] Remember Support Selections

The complete contour for this example beam results in the following load mappings:

1. Auniform load on one side of the beam:
a. Tributary width = 3.5 ft
b. Mapped to the “Loads All Spans” tab

2. The linear varying (trapezoidal) load due to the skewed slab overhang:
a. Starting Tributary width = 6 ft
b. Ending Tributary width = 6 ft

c. Mapped to the “Span Loads” tab
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250t

I% W16:26 I%

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

rGeneraI rBeam Span Data rSpan Loads Loads All Spans Load Combs &

™ Auto add beam weight as Dead Load r ~
Load locations start at far left end of beam system and progress over all spans per dimensions.
we ([ @m m Tributary Width &
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | 0.030] | 0.0 | 0.0850] | 0.0] | 0.0 | 0.0 | 0.0 | ksf
‘  Bot ‘
]
W16x26 2

[
Click on Support to Madify

| 4

Clickon +/- to Add, Delete Spans Click on 5pan To Select

General Beam Span Data Span Loads Loads All Spans rl_oad Combs

Select Span: 1

Select Load Type

. _ &
Copy dene & q€n e £ =
Add Load Del Load Load
™ Auto add beam weight r
Load Source : ‘ From Area Loads |
o] Lr L 5 W E H
Magnitude : | 0.03 | | o] | 0.085 | | ol | o] | ol | 0 | kst

Start Location : l:m ft End Location : l- ft
Use Trib Width v Trib @ Start Location : I:lft ¥ Trib. @ End Location : ft

Uniform : D=0.030, L=0.0850 ksf, from:0.0 -= 25.0 ft, Trib Width = 6.0-=1.0 ft

Description :
Span#1 Start Loc. End Loc. Trib. o] Lr L 5 W H H
Load Type (ft) (ft) (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf)

5.000 0.085

Partial Uniform 25.000
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D(0.1050) L(0.2975)

Lf(0.510.0 0850)

v
47_
FK Wi16x26

| Span =250 ft
-

I l

Irregular Floor Edges

ENERCALC for Revit does not support continuously varying tributary width profiles at this
time. This includes the mapping of irregular floor edges. Loads that do not meet the criteria
of 1.) uniform or 2.) linear varying will be ignored during calculation launch.

B & Verify Beam Conditions - O x

Supports  Tributary Beams
Model geometry indicates (2) possible supports for this beam.

Flease confirm the current supports shown or select supponts manually,

Canfirm Selected Select Supports Manually

| Show Suggested Supports [ Remember Suppart Selections
(e D | E— -
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s
I% W1G26

R

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

(General rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs é

™ Auto add beam weight as Dead Load r
Load locations start at far left end of beam system and progress over all spans per dimensions.

Hone o o Tributary Widith ft

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | 0030] | 00| [ o0.0850] | 00| | 00| | 00| | 0.0 | ksf
D(0.1050) L(0.2975)
v v v v
x i16x26
L Span =250 ft ...|
l

Floor Transitions

Beams that fall at a location where different floors bear on different portions of the beam are
best analyzed using the “Complete Contour” mode. While a sparser sampling mode might
create a similar loading diagram, it may not be dense enough to accurately locate the

transition between floors.
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Slabwithtybical occupancy loads: . L NW -glibsgith s;torage loads:
D = 30 psf . )
© L =80 psf WG N e P

.- Beam at slab transition :

This loading scenario results in two partial uniform loads of differing magnitudes,
corresponding to the portions of the beam supporting the different floors. Since they are
segmented, the loads are mapped to the “Span Loads” tab.
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W 20t

2

g

Clickon +/- to Add, Delete Spans

W1626

Click on Span To Select

General rBeam Span Data .~ Span Loads Loads All Spans

ﬁ_oad Combs

|

Click on Support to Modify

é

B

Start Location :

Use Trib Width

Description :

™

Select Span:
Select Load Type
. _ &)
Add Load Del Load %ssg = ~ = — = %:
™ Auto add beam weight (]
Load Source : | From Area Loads |
D Lr L 5 W E H
Magnitude : | 0.03] | 0 | 0.085 | | 0] | o] | 0| | 0| kst

[ of[]*

Trib @ Start Location :

L

Uniform: D =0.030, L=0.0850 ksf, from:0.0 -= 12.498 ft, Trib Width =7.0-=0.0 ft

End Location : !- ft

" Trib. @ End Location :

Span#1l

Start Loc.

End Loc. Trib. D

Load Type
Partial Uniform

Partial Uniform

(ft)

12.498

(it) (ft] (ksf)
7.000
25.000 7.000 0.05

(ksf)
0.085
0.125

(ksf) (ksf)

0{0.350) L(0.8750)

(ksf)

7 v v v
D(0.210) L{0.5950)
¥ v v Y
x W16x26
L Span=250 ft |..|
I il
Floor Openings

The optimal sampling mode for beams adjacent to floor openings depends on the user’s
desired outcome.
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To accurately model all variations in load due to the opening, the beam should be launched
using the “Complete Contour” mode. This will result in segmented loads that reflect the
transition from simple span slab, to cantilever slab at the opening, and back to simple span.

D(0.1050) L(0.2575)

D(0.1050) L(0.2875)

D{0.060) L(0.170)

D(0.1050) L(0.2875)

X W1Ex286

Span=2501

However, in some cases a user may desire to design a beam without considering small
insignificant floor openings and instead design the beam as if uniformly loaded. In such
cases, the user can easily select an alternate sampling density that does not capture the
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subtle variations the user wishes to ignore. For example, sampling the beam shown below at

midspan, third points, or quarter points would result in the small piping sleeve holes being
ignored.

D(0.210) L(0.5850)

| Span =25.0 ft
™

Skewed Beams

A “skewed” beam is any beam that is not perfectly perpendicular to the span direction of the
floor that it supports. ENERCALC for Revit supports the design of beams skewed from the
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span direction by using the “Complete Contour” sampling mode to capture the continuous
variation of tributary width caused by the skew.

The result of this geometry is two full-length linear varying loads (one for each side of the
beam).
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Span = 25.125 #t

L£(0.180,0.280)
T 5 v )
L£{0.20,0.0"
y v T v
x W16x26

le
I l
The load from the left side of the beam tapers from a tributary width of 2.25 ft up to 3.5 ft.
Load Source : | From Area Loads |
D Lr L 5 W E H
Magnitude : | 0.04 | | 0| | 0.08 | | 0| | o] | ol | 0 | kst

Start Location

[ ELEe

End Location : |25,12468! l- ft
ft ¥ Trib. @ End Location : ft

Use Trib Width v Trib @ Start Location :
Description : Uniform: D =0.040, L =0.080 ksf, from:0.0 -= 25.125 ft, Trib Width = 2.250-=3.50 ft
Span#1 Start Loc. End Loc. Trib. D Lr L 5 W E H
Load Type (ft) (ft) (#t) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf)
25125 2.500 0.04 o 0.08 0 o

Partial Uniform

Partial Uniform

2250

The load on the right side of the beam tapers from 2.5 ft to zero.
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Load Source : | From Area Loads |
] Lr L 5 W E H

Magnitude : | 0.04 | | ol | 0.08 | | ol | o] | ol | 0 | kst
Start Location : m!- ft End Location : [25.12468¢ '- ft
Use Trib Width 3 Trib @ Start Location : ft ¥ Trib. @ End Location : ft
Description : Uniform : D =0.040, L=0.080 ksf, from:0.0 -= 25125, Trib Width =2.50-=00ft

Span#1 Start Loc. End Loc. Trib. D Lr L 5 W E H

Load Type (ft) (ft) (ft) (ksf) {ksf) (ksf) (ksf) (ks=f) (ksf) (ksf)
Partial Uniform 2500
Partial Uniform 25125 2250 0.04 o] 0.08 o] o] o B

Skewed Floor Span Directions

Similar to the example above, “Complete Contour” mode is also recommended for design of
beams where the floor span direction is skewed from the overall framing system. This is not
a common everyday challenge for most user, but may arise on occasion. In this case, the
tributary width is not computed perpendicularly from beam to beam, but instead is computed
parallel to the deck span.

In the example canopy shown below, the deck span direction is set parallel to the skewed
edge rather than the orthogonal edge of the deck. This results in the tributary width being
sampled in a skewed direction to match the deck behavior.

© 2026 ENERCALC, LLC



Working With Beam Calculations| 219

Skewed edge defines
deck span direction

Tributary width sampling
performed on a skew to
match span direction

Users will also observe from the loading diagram shown below that the trib sampling captures
the variation in tributary width at the end regions of the beam where the skewed sampling
direction causes the trib to be truncated by the outside edge of the deck.
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—
«Q
—
Ie]
1
e}

5'-51/8"

Skewed sampling direction,
parallel to deck edge

5'-51/8"

Skew distance to
adjacent beams

5-51/8"

D{0.05458) Lr(0.05458)

¥ ¥ T =
%%
]
%‘b
[0.05460) Lr{0.05460) D{0.054680) Lr{0.05450) [0.05480) Lr{0.05460) =
e T % = T =
| 2% 3 |

W10x26 W10x26 X W10x26

| Span=10.43E ft | Span=250ft | Span=7.0 ft |
- g ol -
|-. r|"|| r|"|| r|
‘ \/ 10.438 ft ‘ 25.0 ft 7.0 ft
[ T T ]
W10x26 2 W10x26 2 W10:26
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data rSpan Loads Loads All Spans Load Combs &
™ Auto add beam weight as Dead Load [T Automatic Unbalanced Live Load Placement ~

Load locations start at far left end of beam system and progress over all spans per dimensions.

wE a] T R — e [ —7]

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth

Magnitude : | 0.020 | | 0.020 | | 0.0] | 0.0 | 0.0] | 0.0] | 0.0 | ksf
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Sloped Floors

ENERCALC for Revit also provides the ability to obtain equivalent linear loads from area loads
applied on a sloping deck. This can be done whether the beams that support the deck are in
default orientation or have their cross-sections rotated to fit the deck slope. Regardless of the
beam section orientation, however, the tributary width sampling is performed along the slope
of the floor element, NOT orthogonal to the beam cross-section.

Because the cross-section rotation shifts the line location of the beams, users will observe
that two sets of beams modeled with identical horizontal distance between working points
will also show identical tributary width along the slope of the deck. This is also true
regardless of whether the designed beam and its neighbor have the same section orientation.

The following images show two modeling approaches to the same example, modeled first
with the sections in default orientation and then rotated to fit the deck slope. The resulting
load diagram and tributary width are identical.
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Tributary width is computed along
the slope of the deck

- 5380

|

|

Beam sections default orientation i
(Not rotated to match deck slope)

Tributary width is NOT computed
perpendicular to the beam local axis.

Tributary width is computed along
the slope of the deck

Beam sections rotated
to match deck slope

Perpendicular to the beam local
axis coincides with the deck slope

D(0.1076) Lr(0.1078)

: |
g W10x28 R W10x28
| Span=7.0 ft
|4 et

| Span =250 ft
|

| Span=7.0 ft |
=|4 P

r|
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W 1o 2501t 701t
[ T I ]
Wix26 2 W10:26 2 Wi26
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
General rBeam Span Data rSpan Loads  Loads All Spans  |Load Combs £
™ Auto add beam weight as Dead Load [T Automatic Unbalanced Live Load Placement ~

Load locations start at far left end of beam system and progress over all spans per dimensions.

None an m | Tributary Width 5.380 f-tl

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | o002 |  o0o020] | 0.0] | 00| | 0.0 | 0.0 | 0.0 | ksf

Skewed Perimeter Girders

In the case of a perimeter girder that is skewed from the floor span direction, users should be
aware that the end regions of the supported floor beams will reflect the effects of this skew.

Girder skewed from
floor span direction

W10X12
W10X12
W10X12

o
N
x
o
=
=
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If the infill beams supported by this skewed girder are sampled with a dense tributary width
contour, the resulting load diagram will reflect the fact that the skewed girder reduces the trib
width near the end of the beam by acting as deck support.

D{0.3250) Lr(0.30)

D(0.3250) Lr(0.30)
v

v
| iy
x Wi0x12 x

Span=34.01f |
-

|-| '|

If it is not desirable to model the behavior in this manner, the beam may always be designed
with fully uniform linear loads by sampling at a lower density that does not detect the reduction
in tributary width near the beam end. If using the girder point load tool, sampling the infill
beams at a lower density will result in reactions being estimated from full uniform reactions.
Similarly, the design of the skewed girder will also accurately the small amount of trapezoidal
load that the girder experiences due to supporting a short segment of deck between each infill
beam.

© 2026 ENERCALC, LLC



Working With Beam Calculations| 225

D(10.075) Lr9.30) D(1U.4D[ Lr9.60) D(10.725) Lr9.80) D(11.050) Lr10.20)

x W18x35

Span =25.495 ft

.

le
«

10.4.7 Redundant Area Load Cases

ENERCALC for Revit permits users to load a given floor with more than one area load of a
particular case if the need arises. In such cases, the resulting linear loads in the ENERCALC
SEL interface will populate in the “Span Loads” tab. Note that capturing this behavior requires
that the beam be launched with a “Complete Contour” tributary width sampling mode.

LL = 40 psf

LL = 30 psf
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D{0.280) L{0.630)

v W W v

D{0.210) L{0.560)
v v v v v
x W1EK26
| Span=25.0 ft |
ot
[ ]
% W16x26 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data ~ Span loads  |Loads All Spans rl_oad Combs l &
Select Span : 1
Select Load Type
. _ &
Copy Jione, & H4 e gyl ='%=
Add Load Del Load ond
™ Auto add beam weight -
Load Source : | From Area Loads |
D Lr L 5 W E H

Magnitude : | 0.03 | | o] | 0.08 | | of | ol | o] | 0 | kst

Start Location : nl- ft End Location : l- ft

Use Trib Width I~ Trib @ Start Location : ft ™ Trib. @ End Location : I:l ft

Description : Uniform : D=0.030, L =0.080 ksf from:0.0 -= 25.0 f, Trib Width =7.0-=0.0ft
Span#1 Start Loc. End Loc. Trib. D Lr L 5 W E H
Load Type (ft) (ft) (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf)

Partial Uniform 25.000 7.000

Partial Uniform 25.000 7.000 0.04 o 0.09
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rGeneraI rBeam Span Data Span Loads ﬁ_oads All Spans rl_oad Combs l £
Select Span : 1
Select Load Type
. _ =)
Copy dione = &€ e Eery 5=
Add Load Del Load Load
[~ Auto add beam weight r
Load Source : | From Area Loads |
D Lr L 5 W E H
Magnitude : | 0.04| | 0| | 0.09 | | 0| | ol | 0] | 0 | kst
Start Location : m!l ft End Location : l- ft
Use Trib Width v Trib @ Start Location : ft ™ Trib. @ End Location : I:l ft
Description : Uniform: D =0.040, L=0.090 ksf, from:0.0 -=25.0 ft, Trib Width =7.0-=0.0 ft
Span#1 Start Loc. End Loc. Trib. D Lr L 5 W E H
Load Type (ft) (ft) (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf)
Partial Uniform 25.000 7.000 0.03 ] 0.08 ] ] ] d
Partial Uniform 25.000 7.000

10.4.8 Girder Point Load Generator Tool

When designing a girder, users will often find it necessary to account for the reactions
exerted by each of the infill beams that the girder supports. While this task is sometimes
done using an equivalent line load approximation for the sake of simplicity, ENERCALC for

Revit provides the user with a variety of options for applying these reactions to ensure fast
and accurate design of girders.
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Option 1: Non-Hosted Point Loads

It's always possible to explicitly apply point loads to a girder manually using the native Revit
interface (via the Revit Analyze ribbon tab). Unfortunately, per native constraints in Revit,
loads hosted to the girder itself (Analyze > Loads > Hosted Point Loads) would only be
permitted to be defined at the girder’s two end joints. Therefore hosting loads to the girder
itself is not helpful for girder design.

Analyze  Massing & Site  Collaborate  View  Manage  Add-lns  ENERCALCSEL  Reflection Test  Modify | Place Loads (=) -
KJ D'ﬂ ga oo W Q- A o [ ] [ il [ f17’l T
P.' ﬁDDI—J{U] P % 0] lu’ 'é i t/ =7
= DO SO } 777 point Line | Ares | Hosted | Hosted | Hosted
TR %0 | Load | Load | Load |Point Load|Line Load Area Load

Maodify View Measure Create Loads

| Hosted Point Load

Places a load on a selected end point of a beam, brace, or column.l

2 Starting View - DEMO iz 02 - 3D Working (SECOND

Bl oads are placed in the analytical view of a structural plan level.
You can edit load force and moment parameters, in magnitude
and in case, before or after placing loads.

M Press F1 for more help

This means that loads at arbitrary intermediate locations along the length of a girder would
need to be placed using Analyze > Loads > Point Loads. This native Revit tool permits the
user to place a point load of arbitrary magnitude and direction at any location in the 3D model
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environment. However, the use of free-floating non-hosted loads can be tedious due to the
lack of geometry control and doesn'’t take full advantage of the geometry and loading
information already contained in a typical Revit model. The other loading options available
involve varying degrees of automation to reduce this difficulty.

Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins  EMERCALC SEL  Reflection Test  Modify | Place Loads

ga e - . flfl/ l/ gg]
=__|—"| N he I : Point| Line = Area  Hosted | Hosted | Hosted
||T =_g|| ié‘ Load | Load Load Point Load Line Load Area Load
Madify View Measure Create Loads

Point Load

IPIaces a load on a sketched point. I

) Starting View - DEMO fid 02 - 3D Working (SECOND FLOO

d Loads are placed in the analytical view of a structural plan level.
g You can edit load force and moment parameters, in magnitude
B and in case, before or after placing loads.

% Press F1 for more help |

If users choose to model point loads on a girder using non-hosted point loads, the loads will
be detected and automatically included in the calculation upon launch, as discussed in

“Launching With Revit Non-Hosted Loads /!

Option 2: Load-Linked Beam Reactions

The first and most efficient alternative to using manually applied free-floating point loads is to
instead directly design each of the infill beams using ENERCALC for Revit. This allows users
to take advantage of “Load-Linking” when designing the girder. This topic is discussed in
detail under “Beam/Girder Load Linking[zsoT".

Option 3: Hosted Point Loads

If the infill beams supported by a girder are not designed using ENERCALC for Revit, then
there will not be any stored reactions available for use via automatic load linking when the
girder calculation is launched. This is frequently the case in the early stages of a project
before beam design has been performed, as well as in projects where the infill framing are
manufactured elements not designed in ENERCALC (i.e., open-web steel joists, cold-formed
steel joists, wood joists, etc.).

For girder designs where loading linking is unavailable, the next alternative is to apply point
loads hosted (Analyze > Loads > Hosted Point Loads) to the bearing end joint of each of the
infill beams.
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Paint Loads
Point Load 1

Point Loeds (1)
Structural Analysis

ENIERCALC
| ENEACALC

If users choose to model hosted point loads on the ends of the infill beams, the loads will be
detected and automatically included in the girder calculation upon launch, as discussed in
“Launching With Revit Hosted Loads /Y.

02.506) L(T.101)

Span=28.0f
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Steel Beam 2 PRINT | CANCEL SAVE & CLOSE
 280f
g = ),
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
General rBeam Span Data ~ Spanloads  |Loads All Spans rl_oad Combs l 4
Select Span : 1
Select Load Type
. _ =
Copy Hone 1 aa s L o
Add Load Del Load Load
7 Auto add beam weight r
Load Source : | | |
D Lr L 5 W E H
Magnitude : | 45| | o] | ol | 0| | o] | 0| | 0k
[ al[e
(Default 1 ft used)
Description : FointLoad: D=450k@21.01
Span#1 Lecation o] Lr L 5 W E H
Load Type (ft) (k) (k] (k) (k) (k] (k] (f)

Point Load 21.000

Point Load 7.000 25062 0 7.1009 0 0 q

Option 4: Girder Point Load Generation

Although reactions may be modeled manually at the end joints of infill beam as described in
the previous section, this process is time-consuming and necessitates hand-calculation of
the appropriate reactions for each beam. This requires knowledge of a variety of information

for each individual beam, including the following:
e Beam Span
e Beam Spacing / Tributary width

e Area loads on the roof or floor

Rather than forcing the user to obtain this information manually, hand-calculate, and manually
apply forces, the “Girder Point Loads” tool provides the ability to perform this task
automatically by detecting the critical design information from the Revit model. This tool is
accessed from the “Beams” panel of the ENERCALC for Revit ribbon tab.
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R @ 99@'®'ﬁ'@|3'f@A|@'Q|E§Fﬁ" Autodesk Revit 2020.2 - Full Buildi
File Architecture  Structure  Steel  Systemns  Insert  Annotate  Analyze  Massing 8 5Site Collak View  Manag Add-lns  ENERCALC SEL
Preferences  Element  Design Status Recalc All Elements Steel Girder Point Loads
Manager T M
Menus ColorKey « Tools Beamns Columns  Slender Walls  Shear Walls  Foundations  Analysis
Properties X fi=i 00-3D Starting View-DEMO 5 02 - 3D Working (SECOND FLOO... X

Similar to the launch of a typical beam calculation, the “Girder Point Loads” tool begins with
an approval window for the user to verify critical information about the girder. This includes
verification of both supports and tributary (infill) beams.

L E Verify Girder Conditions

Supports  Tributary Beams

MModel geometry indicates (2) possikle supponts for this girder.

Flease canfirm the current supports shown or select suppors manually.

Confirm Selected Select Supparts Manualy

Show Suggested Supports [] Remember Support Selections
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| &= Verify Girder Conditions — O x

Supports  Tributary Beams

todel geometry indicates (B) possible tributary beams.

Selected bearms will be used for load detection and monitored for future changes that may impact the design.

Select Tributary Beams
tanually

__—T Show Suggested Tributary [ Remember Trbutary Selections f

Confirm Selected Skip [Mo Trib Beams]

The navigation of this launch window is identical to that described in “Beam Supports|ol” and
“Tributary Beams|[ . When the approval process concludes, the girder point load tool will
automatically test each of the tributary beams and detect the information necessary to
compute the reaction each will exert on the girder:

e Beam Span
e Beam Spacing / Tributary width
e Area loads on the roof or floor

This information is used to compute an estimated reaction from each infill beam by assuming
uniformly loaded simple span behavior:

Reaction = (Area Load * Tributary Width) * Span / 2

The tributary width is obtained using the same process as previously described in “Tributary
Width Sampling[+s" and “Sampling Density Controls[+sT. The density used for sampling may
be specified in the ENERCALC for Revit Preferences menu, or may be specified at time of
launch.
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B
=
2= Preferences

Active Fevit Model: Full Building_w'ark shared
Cumert Session Active Model Preferences

Beams Columns Walls Repots File Linking  Data Storage

Prawirnity Detection Tolerances: Unifarm

Start (Feet]  Top Feet]  Sidel: (Feet]
End: [Feetl  Bot Feet]  SideZ: [Feet)

Adiacent Beam Tolerance: _ [Feet]

Owerhang lgnore Tolerance: [Feet]
Element Moved Tolerance []: [Feet]
Element Moved Tolerance [Y]: [Feet]
Element Moved Tolerance [£]: [Feet]

Tributary Geometry Sampling Density:

Beam Design: |Complete Contour i | 1 [Feet]
Girder Point Loads: | “ | 1 [Feet]

Reactions for Tagging or Scheduling:

lgnore Reactions Less Than: [Kipz)
Feaction Multiplier: [integer or decirmal]
Fiound Reactions up ta Hearest: [Kipz)

Apphy

Cloze
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2= Preferences — O x

Active Revit Modal: Full Building_workzhared

Cument Session  Active Model Preferences

Beams Columns Walls Reports File Linking Data Storage

Prosimity Detection Tolerances: Uniform

Start: Fest]  Top: [Fest]  Side1: [Feet
End: (Fest]  Bat [Feet]  Side2: [Feet
Adjacent Beam Tolerance: [Feet]

Overhang lgnore Tolerance: [Feet]
Element Moved Tolerance () [Feet]
Element Moved Tolerance [v): [Feet]
Element Moved Tolerance (£ [Feet]

Tributary Geometry Sampling Density:

Beam Design: |Cu:um|:u|ete Contour £ | 1 [Feet]
Girder Point Loads: I| |v 1 [Feet]
) Midspan Only
Feactions for Tad| Midspan Plus Ends
Third Poirts

Found Reactions ulf Complete Contour
Choose On Launch

Apply Cloze

When the sampling density is set to “Choose On Launch”, an additional tab will appear on the
launch window for the user to choose a sampling density.

2= Verify Girder Conditions - O X

Supports  Trbutary Beams| Tributary Width Sampiing |_

todel geometry indicates (2) possible supports for this girder.

Flease confirm the current supports shown or select supports manualby.

Confirm Selected Select Supportz M anually

Show Suggested Supports [] Remember Suppart Selections
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2= Verify Girder Conditions - O *

Supports  Tributary Beams  Tributary Width Sampling

Tributary width is needed for each ofthe selected girder's tributary bearms in order to estimate reactions.

Selecta sampling density to be used. Beams found to have nan-unifarm trib width will be ignared.

Complete Contour Midzpan Only Third Paintz Cuarter Points

Custorn |:| [Feet] Midspan Plus Ends Third Poirts Plus Ends Quarter Points Plus End

Once trib sampling is complete for a given beam, the individual tributary width measurements
are compared to each other to validate the assumption of uniformly loaded behavior
(excepted when sampling at “Midspan Only”, in which case there is only one value). A beam
whose tributary width measurements along the beam do not match will not be used for
computing reactions. As noted in the approval window, the user has the ability to specify a
wide variety of different sampling conditions, ranging from sparse (Midspan Only) to very
dense (Complete Contour). Users should bear in mind that denser sampling modes are
more likely to detect subtle variations which render a contour non-uniform (and therefore
result in a beam being disqualified for automatic reaction generation by this tool), while
sampling at “Midspan Only” will never result in a beam being disqualified from point load
generation.

When the tributary width sampling process is complete for all tributary beams, the Reaction
Generator window will load. The window is divided into two halves, where the upper
summary table displays the input data detected for each infill beam and the lower half
displays the reactions computed from this data.

%= Tributary Beam Reaction Generator — O x
Specify area loads and verify tibutary widths and spans of infill beams: Use Same Area Loads for &l
Tributary D Lr w H Tributary . fal
Element fksf) ksf) Lksf) 5 ksf) ksf) E (ksf) ksf) Width ) Span fft) Poirt Load Source
> 16K4 ] 0 0 0 0 0 0 3.99999999... | 24.3588007... | Calculated From Revit Geometry
16K4 ] 0 0 0 0 0 0 3.59999999... | 20.6137044... | Calculated From Revit Geometry
10K1 1] o 0 0 0 0 0 4 16.8686081... | Calculated From Revit Geometry
10K1 1] o 0 0 0 0 0 4 13.1235118... | Calculated From Revit Geometry
10K1 0 0 0 0 0 0 0 4 9.37841577... | Calculated From Revit Geometry || v
Review calculated reactions [or manually override if desired).  Linked reactions transferred from other elements may not be modified.
Tributary D Lr L 5 w E H Load at Load at _ &
Element ] ] () (] o] (] &) Beam Stat  BeamEnd  Foint Load Source
» 0 0 0 0 0 0 0 Caleuiated From Revit Geometry
16K4 1] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 (1] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 1] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 (1] 0 0 0 0 0 0 Calculated From Revit Geometry || w

For ease of viewing, the Reaction Generator tables may be expanded by using the drag
control at the lower edge of the window. Enlarging the window will cause both of the tables to
expand.
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2= Tributary Beam Reaction Generator - m] X

Specify area loads and verify tibutary widths and spans of infill beams: Use Same Area Loads for Al
Dioutary “'is,) tlL(rsf) Lks) S fkef) \t.l:fsf} E ksf) E‘(Sﬂ ;‘”.i';ﬁag) Spanf)  Foint Load Source

» 0 0 0 0 0 0 0 3.99999999.. | 243588007, .| Calculated From Revit Geometry

16K4 o 0 0 0 0 0 0 3.99999999... | 20.6137044... |Calculated From Revit Geometry

10K1 1] 0 0 0 0 0 0 4 16.8686081... | Calculated From Revit Geometry

10K1 1] 0 0 0 0 0 0 4 13.1235118... | Calculated From Revit Geometry

10K1 0 0 0 0 0 0 0 4 9.37841577... Calculated From Revit Geometry

10K1 o 0 0 0 0 0 0 4.00000000.... | 15.1445337... | Caleulated From Revit Geometry

10K1 o 0 0 0 0 0 0 4.00000000... | 15.8102572... | Caleulated From Revit Geometry

16K4 0 0 0 0 0 0 0 4 24 4760607 ... |Calculated From Revit Geometry

10K1 ] 0 0 0 0 0 0 4 10.4787702... | Calculated From Revit Geometry

HSS5X2-1/2%1/4 |0 0 0 0 0 0 0 3.24588541... | 5.81300672... |Calculated From Revit Geometry

HSS5X2-1/2%1/4 |0 o 0 o o o o 3.50478501... | 5.63332021... |Calculated From Revit Geometry

Review calculated reactions [or manually owerride if desired). Linked reactions transterred from other elements map not be modified.

Tributary D lr L S w E H Load at Load at Pairtt Load Source
Blement 3] k) 3] k) k) k) k) Beam Start Beam End

» 0 0 0 0 0 0 0 Caloulated From Revit Geometry
16K4 0 o 0 o o o o Caleulated From Revit Geometry
10K1 0 o 0 o o o o Caleulated From Revit Geometry
10K1 0 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 V] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 1] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 1] 0 0 0 0 0 0 Calculated From Revit Geometry
16K4 1] 0 0 0 0 0 0 Calculated From Revit Geometry
10K1 1] 0 0 0 0 0 0 Calculated From Revit Geometry
HSS5X2-1/2X1/4 |0 0 0 0 0 0 0 Calculated From Revit Geometry
HSS5X2-1/2X1/4 |0 0 0 0 0 0 0 Calculated From Revit Geometry

Cancel

Similar to the calculation launch window, the Reaction Generator form allows the user to
retain full navigation of the Revit interface to perform a variety of actions, including changing
the active view, opening or closing views, and using dimension annotation or measure tools to
verify the data shown in the table.

Specty area loads ard vesiy ibutay widths and spans of infl beanrs Use Same Avea Loads for Al

Trbutary D i e w H Toway o .
Bomert b n LK Sk o EkD g goeg  Sen Port Load Saurce.

7. | Calouated From Revt Geome

Calcueted From Revt Geore
Caloisted From Revt Georme

Calciated From Revt Geome

Calcuated From Revt Geom v

Fleview calculated resctons (ox manualy overide if desied] Linked reactions tansieced fiom other elements. may not be modied

Tebutary 0 v L S W 3 W et

Benert ® K © & & & & fean St eam End

16K4 0 0 0 0 0 ]

T6K4 0 0 [~} =] 0

10K1 0 0 %] %]

K1 ] [=] = -

4 0

Generote Reastons Concel
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peciy area loads and veiiy tibutay widiths and spans of infl beams: Use Same Area Loads for Al

Trbaay Ve ko Lk sk L Bk Ny M Gmw amlemswee O
o o Jo o o o [0 Jo e faesseme
1o ol o oo fo o lssmmm neune
» D 0 0 0 0 0 0 4 16.8686081
okt PO N O O O PO L [EES
ot o o o o oo fo e ssasT

Review calculated resctions (o1 manualy overide i desiec]. Linked reactions tiansfered from other elererts may not be modified

ooy ) b W w © 8 bnbat bantag  FontlowdSame -
164 0 0 o 0 0 0 0
16K [ 0 o [ [ [ 0

> 0 0 [ 0 0 0 0 Cal
10K1 0 0 o 0 0 0 0 Calculated From Revit Geome
10K1 0 0 o 0 0 0 0 Calculated From Revi Geome v

Selecting a specific row in the Reaction Generator tables automatically triggers selection of
the corresponding element in the active Revit view.

£ Tibutary Beam Reaction Generator - o x

Speciy area loads and verfy ibutaty widihs and spans af infil beam; Use Same Arca L oads for Al
Tributary D I w H Trbutary "
e W) ke Lk Sk g Ebe) g wiangy  Sen®)  PontLoad Source
10Kt 0 0 0 0 0 0 0 400000000... 151445337, Colcated From Revit Geome

10K1 0 0 0 0 0 0 0 4.00000000... | 19.8102972... | Calculated From Revit Geome,

I O O O O O O R T PR e
10K1 0 0 0 0 0 0 0 4 10.4787702... | Calculated From Revit Geome:
HSS5X2-1/2%1/4 |0 0 0 0 0 0 0 3.24588541... | 5.81300672... | Calculated From Revit Geome v

Review calculated reactions (o manually override if desied) Linked reactions wansferred from other elements may not be modified.

Trbutary D Ir L s w E H oadat  Loadd  pooo D
Element W R R kK ®) & BeamSat BeamEnd
10K1 0 0 0 0 0 0 0 Calculated From Revit Geome

> 0 0 0 0 0 0 0 Calcuiated From Revt Geome
10K1 0 0 0 0 0 0 0 Calculated From Revit Geome
HSSSK21/2X14 |0 0 0 0 0 0 0 Calculated From Revt Geome
HSS5X2-1/2X1/4 |0 0 0 0 0 0 0 Calculated From Revit Geome v

Generate Reactions Cancel

When Revit floors and area loads are not present on the tributary beams, the area loads in
the input table will initially be shown with zero magnitudes. The desired area loads for
reaction calculation may be supplied manually by typing in the appropriate cells. The resulting
reactions will update in the lower table automatically.
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E Tributary Beam Reaction Generator

Specify area loads and verify tibutary widthe and spans of infil beams:

- a >

Use Same Area Loads for Al

_&ﬂy ﬂlﬁ_lﬁr@_} ks Sksh g E fksf) 0'150 Riitémag) Span ft) Point Load Source
b I 16K4 Dm 1] 1] 1] 1] 3.99999999... | 24.3588007... | Calculated From Revit Geometry
16K4 0 ] ] ] ] 4] 4] 3.999995599... | 20.6137044... |Calculated From Revit Geometry
10K1 0 (1] (1] (1] (1] 1] 1] 4 16.8686081 .. | Calculated From Revit Geometry
10K1 0 ] ] ] ] 4] 4] 4 13.1235118... | Caleulated From Revit Geometry
10K1 0 (1] (1] (1] (1] 1] 1] 4 5.37841577 ... |Caleulated From Revit Geometry
10K1 0 ] ] ] ] 4] 4] 4.00000000... | 15.1445337... |Calculated From Revit Geometry
10K1 0 0 0 0 0 1] 1] 4.00000000... | 19.8102972... | Caleulated From Revit Geometry
16K4 0 ] ] ] ] 4] 4] 4 244760607 ... | Caleulated From Revit Geometry
10K1 0 0 0 0 0 1] 1] 4 10.4787702... | Calculated From Revit Geometry
HS55%2-1/2%1/. 0 ] ] ] ] 4] 4] 3.24588541... | 5.81300672... |Calculated From Revit Geometry
H555X2-1/2X1/, 0 0 0 0 0 0 0 3.50418501... | 5.63332021... |Calculated From Revit Geometry

Review calculated reacti [or manually overide if desired)

Linked reactions transferred from other elementz may not be modified

Generate Feactions

O 0 0 W R W Seem g™ o Losd Saue

059744 ’ 0 0 0 0 Calculated From Revit Ge...
16K4 0 0 0 0 0 0 Caleulated From Revit Ge...
10K1 ] 1] 1] ] ] 1] ] Calculated From Revit Ge...
10K1 0 1] 1] 0 0 1] 0 Caleulated From Revit Ge...
10K1 ] 1] 1] ] ] 1] ] Calculated From Revit Ge...
10K1 0 1] 1] 0 0 1] 0 Caleulated From Revit Ge...
10K1 ] 1] 1] ] ] 1] ] Calculated From Revit Ge...
16K4 0 1] 1] 0 0 1] 0 Caleulated From Revit Ge...
10K1 ] 1] 1] ] ] 1] ] ] Calculated From Revit Ge...
HSS5X2-1/2(1/4 |0 1] 1] 0 0 1] 0 Caleulated From Revit Ge...
HS55%2-1/2%1/4 |0 1] 1] ] ] 1] ] Calculated From Revit Ge...

Cancel

In addition to manually setting the area loads, the user may directly override the reactions in
the lower table by typing in the appropriate cell.

= Tributary Beam Reaction Generator - O X
Specify area loads and verify tributary widths and spans of infil beams: Use Same Area Loads for All
Trbutary D Ir w H Trbutary -
Blemen k) g Lb SEe) g Eks) 4 wiangy  Seanf) Pt Load Source
yoTeKe w2 [ooz (R 0 0 0 3.59999999...| 24.3538007... [Caleulated From Revi: Gecme
16K4 o o o 0 o 0 0 3.5599995999... | 20.6137044. . | Calculated From Revit Geome
10K1 0 0 0 0 0 0 0 4 16.8686081... | Caleulated From Revit Geome
10K1 0 0 0 0 0 0 0 4 13.1235118... | Calculated From Revit Geome
10K1 0 0 0 0 0 0 0 4 937841577 | Calculated From Revit Geome w

Review calculsted reactions| [or manually override if desired). | Linked reactions transterred from other elements map not be modified

Pair ~
Tributary Load at Beam  Load at Beam
Dhday bk Lk LK) S Wl ER g Lo Loa
—

s ke os7es | [178) q 0 0 0 0 Calt
16K 0 0 0 0 0 0 0 Calt
10K1 0 0 0 0 0 0 0 Caln
10K1 0 [) 0 0 0 0 0 Calt

e
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Different area loads may be supplied in each row or, if desired, the same area loads may be
applied to all reaction calculations in the table by clicking the “Use Same Area Loads for All”
button in the upper right hand of the window. Using this button will populate all subsequent
rows with the first user-supplied area load magnitudes found in the table.

2= Tiibutary Beam Reaction Generator - [m} X

Specify area loads and verify tributary widths and spans of infil beams: \I Usge 5 ame Area Loads for Al ||

Tributary Tributany Span

Hlement D iksf) Lr ksfh L iksfh 5 {ksf) W oiksf) E (ksf) H {ksf) Width fft) ) Point Load Source

» 002 0.02 0 0 0 0 0 3.9999999... |24 358800... | Calculated From Revit Geometry
16K4 0.02 0.0z 0 0 0 0 o 3.9959995... | 20.613704... |Calculated From Revit Geometry
10K1 0.02 0.02 0 0 0 0 0 4 16.868608... |Calculated From Revit Geometry
10K1 0.02 0.02 0 0 0 0 o 4 13.123511... |Caleulated From Revit Geometry
10K1 0.02 0.02 0 0 0 o o 4 5.3784157... |Caleulated From Revit Geometry
10K1 0.02 0.02 0 0 0 0 0 4.0000000... | 15.144533. . |Calculated From Revit Geometry
10K1 0.02 0.02 0 0 0 0 o 4.0000000... [19.810257... |Calculated From Revit Geometry
16K4 0.02 0.0z 0 0 0 0 0 4 24.476060... |Calculated From Revit Geometry
10K1 0.02 0.02 0 i) 0 0 0 4 10.478770... |Calculated From Revit Geometry
HSSBX2-1... |0.02 0.02 0 0 0 0 0 1.2458854... | 5.8130067... |Calculated From Revit Geometry
H558x2-1... | 0.02 0.0z 0 0 0 0 o 3.5041850... | 5.6333202... |Calculated From Revit Geometry

Review calculated reactions B manually overide if desired]. Linked reactions transferred from other elements may not be modified.

Dodary pj L) Lt S ) Ed) H k) toadal Beam  Loadal ot Load Source

» 05744  |09744 0 0 0 0 Calelated From Revit Geometry
16K4 0.8245 0.8245 0 0 0 0 Calculated From Revit Geometry
10K1 0.6747 0.6747 0 o 0 0 Calculated From Revit Geometry
10K1 0.5249 0.5249 0 0 0 0 Calculated From Revit Geometry
10K1 0.3751 0.3751 i) 0 1] 0 Calculated From Revit Geometry
10K1 0.6058 0.6058 0 0 0 0 Calculated From Revit Geometry
10K1 0.7924 0.7924 0 0 1] 0 Calculated From Revit Geometry
16K4 0.979 0.979 0 0 0 0 Calculated From Revit Geometry
10K1 04192 04192 0 0 ] 0 Calculated From Revit Geometry
HSSEX2-1/... |0.1887 0.1887 0 o 0 0 Calculated From Revit Geometry
H555X2-1/.. |0.1574 0.1974 0 0 0 0 Calculated From Revit Geometry

Generate Reactions Cancel

When Revit floors and area loads are found on the tributary beams, the magnitudes of the
area loads will automatically populate in the Reaction Generator input table. The load
magnitudes may be manually overwritten in the table if desired and the reactions will update
accordingly, but this will not cause any change to the properties of the actual area load
elements in the Revit model.
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ify tributany widthe and spans of infil beams: Use Same Area Loads for All

b [ sesn o Ew By W s Pomload Souce

0018 2.99999999... | 28.0060757.. | Calculated From Revit Geome

16K7 002|002 0018 5 28.0080757... | Caloulated From Revit Geome

0
0

16K7 002 |oo2 o 0018 5 28.0060757... | Caleulated From Revt Geome
0 5 28.0060757... | Calculated From Revit Geome
0 5

28.0060757... | Caleulated From Revt Geome v

16K7 002|002 0018
16K7 002 (002 0018

B -

Feview caloulated reactions (or manualy override i desiied). Linked reactions hansfered from oither elemerts may not be modiied

Trtary [} L L s w €
Element (3] &) ) (3] &) L)
» 14003 [1.4003 [0 12603 |0
16K7 14003 [14003 |0 12603 [0
16K7 14003 |1.4003 |0 12603 |0
16K7 14003 [1.4003 [0 12603 [0
16K7 14003 _|1.4003 |0 12603 |0

Fe

g2
[SJISHS Sl
[SISHssHs]

Loadat | Paint Load Source

=z
H
£

Calculated From Revi Geome
Calculated From Revit Geome

Calculated From Revi Geome
Calculated From Revit Geome

Calculated From Revi Geome v

Cancel

i Vi

Note also that the “Girder Point Loads” tool also has the ability to interpret and display reaction
loads that have already been applied to the girder by other means. This includes alerting the
user of point loads created via Option 2 and Option 3 discussed previously, but not Option 1.
Non-Hosted point loads referenced above as Option 1 are floating in 3D space and do not
have a direct relationship with the girder that can be discerned by this tool. Even though not
displayed in the table, non-hosted loads may still be present in the model and will be included
in the girder design calculation if they are located appropriately.

The “Girder Point Loads” tool automatically considers the presence of pre-existing reaction
forces when evaluating whether a reaction should be calculated for each individual beam.
The following logical framework establishes precedence for obtaining reactions on a beam-
by-beam basis:

e [f a girder has explicitly modeled loads as non-hosted Revit load elements (Option 1),
these forces will not be presented for review in the reaction table. Any non-hosted
loads will be additive with the loads generated by the “Girder Point Loads” tool. It will
not remove or replace them.

e If a particular infill beam has previously been designed using ENERCALC for Revit and
already has a reaction at the connection to the girder via “Load-Linking” (Option 2),
that reaction will be presented in the girder point load table.

e [f a particular infill beam has NOT been previously been designed using ENERCALC
for Revit, the program will look to see if the user has explicitly applied a reaction as a
hosted load at the end of the infill beam (Option 3). If so, that reaction will be
presented in the girder point load table.

e If a particular infill beam has NOT been designed using ENERCALC for Revit (Option
2), and if the user has NOT explicitly applied a reaction as a hosted load at the end of
the infill beam (Option 3), then the girder point load tool will present the span, tributary
width, and area load found for that beam, along with the resulting estimated reaction
force (if the beam is not disqualified on the basis of a non-uniform tributary width).
The user may then review this information and/or interact with the table values as
previously described.
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e If aninfill beam is eligible for reaction generation due to not meeting Option 2 or Option
3, but is found NOT to have uniform tributary widths, the girder point load tool will place
an entry in the table with no load applied. This is for the user’s convenience to be
alerted that the member was found, despite the fact that the program could not
calculate an accurate reaction for that end of the member.

An example girder scenario is shown below, with all of the significant conditions that influence
the information presented to the user in the girder load generator table.

In.ﬁII b.eams 4, 5., &6 héve no other .
= conditions that prevent reaction calculation
N ia the Point Load Generat

saalreédyhdesi-gnec-i' -
using ENERCALC for Revit

nfill beam 3 has explicitly
modeled point loads hosted to
the end that bears on the girder

L
nfill beam 2 has non-uniform
trib width due to floor opening

= |

Launching the “Girder Point Loads” tool for this girder will provide a summary of the beams
whose reactions are already present in the Revit model, as well as the beams for which
reactions are calculated. As discussed previously, it is necessary to sample the infill beam
tributary widths at a density high enough to detect the opening in order to reproduce the
results shown here.
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Infill beam #1 is automatically found to have existing reactions stored from its own design
calculation. The “Point Load Source” column at the right end of the table indicates “Linked
From Existing Calculation”. As a result, the tributary width is not sampled and no model data
are reported in the input table. The forces shown in the lower half of the window on the
reaction table are the stored reactions found from the existing calculation. New reaction
forces will NOT be generated for this beam.

=

| Specify area loads and verify tributary widths and spans of infill beams: Usze Same Area Loads for Al
Tributary D Lr W H Tributary )
Hlement lksf) ksf) Liksf) S (ksf) fksf) E fkef) sf) Width ft) Span ft) Paint Load Source

» 0 0 0 o 0 0 0 0 o Linked From Existing Calculationl

W16X26 0.03 0 0085 (0 0 0 0 7 25 Non Uniform Beam
W16X26 0 0 0 ] 0 0 0 0 ] Explicitly Modeled By User

i W16X26 0.03 0 0.08s (0 0 0 0 £.999995599... | 25 Calculated From Revit Geometry

| W1BX26 0.03 0 0.085 o 0 0 0 7 25 Caleulated From Revit Geometry
WI1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry

Review calculated reactions [or manually override if desired). Linked reactions tranzferred from other elementz may not be modified.

Tributary D Lr L 5 W E H Load at Load at Poirt Load Source
Element (k) k) ] k) (k) (k) k) Beam Start Beam End
3 25062 |0 7.1009 |0 0 0 0 O O Linked From Existing Calculationl

W1BX26 0 0 0 0 0 0 0 O O Non Unform Beam
W1BX26 25 0 3 0 0 0 0 O O Explicithy Modeled By User
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 |0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 |0 74375 |0 0 0 0 Calculated From Revit Geometry

I

|

| z r— MNOTE: Some tributary beam reactions shown here will not be generated in the model!

| Hower here far more information. Cancel

Because of the high-density sampling which detects the floor opening, infill beam #2 is
automatically found to have non-uniform tributary width along its length. The “Point Load
Source” column at the right end of the table indicates “Non Uniform Beam”. As a result, the
tributary width, span, and area loads found in the model are reported in the input table for
reference only. There is no calculated reaction shown in the lower half of the window on the
reaction table. New reaction forces will NOT be generated for this beam.
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=

| Specify area loads and verify tributary widths and spans of infill beams: Usze Same Area Loads for Al
Tributary D Lr W H Tributary )
Hlement lksf) lksf) L {ksf) S (ksf) lksf) E fkef) lksf) Width ft) Span ft) Poirt Load Source

» 0 0 0 o 0 0 0 0 o Linked From Existing Calculation

W16X26 0.03 0 0085 (0 0 0 0 7 25 Non Uniform Beam I
W16X26 0 0 0 ] 0 0 0 0 ] Explicitly Modeled By User

i W16X26 0.03 0 0.08s (0 0 0 0 £.999995599... | 25 Calculated From Revit Geometry

| W1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry
WI1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry

Review calculated reactions [or manually override if desired). Linked reactions tranzferred from other elementz may not be modified.

Tributary D Lr L 5 W E H Load at Load at Point Load Source
Element {kh k) k) 9] {kh (k) k) Beam Start Beam End

3 Him 25062 |0 71009 |0 0 0 0 O O Linked From Existing Calculation
W1BX26 0 0 0 0 0 0 0 O O Non Unform Beam I
W1EX26 25 0 3 0 0 0 0 ] ] Explicity Modeled By User
WI1GX26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry

MNOTE: Some tributary bearm reactions shown here will not be generated in the model!

|
|
i Generate Reactions Hower here far more information. Cancel

Infill beam #3 is automatically found to have pre-existing hosted point loads at the end joint
which bears on the girder. The “Point Load Source” column at the right end of the table
indicates “Explicitly Modeled By User”. As a result, the tributary width is not sampled and no
model data are reported in the input table. The forces shown in the lower half of the window
on the reaction table are the modeled reactions already found in the Revit model on the end of
the beam. New reaction forces will NOT be generated for this beam.
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=
| Specify area loads and verify tributary widths and spans of infill beams: Usze Same Area Loads for Al
Tributary D Lr W H Tributary )
Hlement lksf) lksf) Liksf) S (ksf) lksf) E fkef) lksf) Width ft) Span ft) Paint Load Source
» W16X26 0 0 0 o 0 0 0 0 o Linked From Existing Calculation
W16X26 0.03 0 0085 [0 0 0 0 7 25 Non Uniform Beam
[ wiexas 0 0 0 0 0 0 0 0 0 Explcily Modcled By User |
i W16X26 0.03 0 0.08s (0 0 0 0 £.999995599... | 25 Calculated From Revit Geometry
| W1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry
WI1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry

Review calculated reactions [or manually override if desired). Linked reactions tranzferred from other elementz may not be modified.

Tributary D Lr L 5 W E H Load at Load at Poirt Load Source
Element {kh k) k) 9] {kh (k) k) Beam Start Beam End

» 25062 |0 71008 |0 0 0 0 O [0 | Linked From Existing Calculation
W1BX26 0 0 0 0 0 0 0 O O Non Uniform Beam

[ wigxas 25 o 3 0 0 0 0 O O  |Expicty Modeled By User |

WI1GX26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry

MNOTE: Some tributary bearm reactions shown here will not be generated in the model!

|
i
i Generate Reactions Hower here far more information. Cancel

The remaining infill beams, #4, #5, and #6 are not found to have any constraints or existing
loads that prevent tributary width sampling. As a result, they are sampled at the density
specified and the tributary width, span, and area loads found in the model are reported in the
input table. The “Point Load Source” column at the right end of the table indicates “Calculated
From Revit Geometry”. The calculated reactions shown in the lower half of the window on the
reaction table are the proposed reactions that will be created automatically when the user
clicks the “Generate Reactions” button.
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=

| Specify area loads and verify tributary widths and spans of infill beams: Usze Same Area Loads for Al
Tributary D Lr W H Tributary )
Hlement lksf) lksf) Liksf) S (ksf) lksf) E fkef) lksf) Width ft) Span ft) Paint Load Source

» W16X26 0 0 0 o 0 0 0 0 o Linked From Existing Calculation

W16X26 0.03 0 0085 (0 0 0 0 7 25 Non Uniform Beam
W16X26 0 0 0 ] 0 0 0 0 ] Explicitly Modeled By User

i W16X26 0.03 0 0.08s (0 0 0 0 £.999995599... | 25 Calculated From Revit Geometry

| W1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry
WI1BX26 0.03 0 0.085 o 0 0 0 7 25 Calculated From Revit Geometry

Review calculated reactions [or manually override if desired). Linked reactions tranzferred from other elementz may not be modified.

Tributary D Lr L 5 w E H Load at Load at Point Load Source
Element {kh k) k) 9] {kh (k) k) Beam Start Beam End

» 25062 |0 71008 |0 0 0 0 O [0 | Linked From Existing Calculation
W1BX26 0 0 0 0 0 0 0 O O Non Unform Beam
W1BX26 25 0 3 0 0 0 0 ] ] Explicithy Modeled By User
WI1GX26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry

MNOTE: Some tributary bearm reactions shown here will not be generated in the model!

|
|
i Generate Reactions Hower here far more information. Cancel

Prior to generating these reactions in the Revit model, the user has the ability to manually
select whether the reactions will be created at both the start and end of the beam. This
selection is made using the checkboxes in the “Load at Beam Start” and “Load at Beam End”
columns. Unchecking any of these boxes will mean that no reaction is generated at the
specified end of that particular beam. The “Start” and “End” definitions are based on the Revit
end definitions found in the model.

Review calculated reactions [or manually override if desired). Linked reactions transferred from other element: may not be modified.

Benert B B R ® ® 0 K BemSw  Geamgw o LoedSae

> 25062 |0 71009 |0 0 0 0 O [0 | Linked From Existing Calculation
W1BX26 0 0 0 0 0 0 0 O O Non Uniform Beam
W16X26 25 0 3 0 0 0 0 O O Explicitly Modeled By User
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W1EX26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry
W1BX26 2625 0 74375 |0 0 0 0 Calculated From Revit Geometry

|
| NOTE: Some tributary beam reactions shown here will not be generated in the modell

i Generate Reactions Haower here for more information. Cancel

Note also that when any conditions are found that preclude the creation of new reactions, the
generator window will include a warning reminding the user.
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Review calculated reactions [or manually override if desired). Linked reactions transfered from other elements may not be madified.

Tributary D Lr L 5 W E H Load at Load at Foirt Load Source
Element k) 9] k) k) k) k) k) Beam Start Beam End
3 25062 |0 71005 (O 1] 1] 0 O O Linked From Existing Calculation

W1BX26 1] o o 1] 1] 1] o O O MNon Uniform Beam

| W1EX26 25 0 3 0 0 0 0 O O Explicitly Modeled By User

| W1BX26 2625 |0 74375 (0 0 0 0 Caleulated From Revit Geometry
W16X26 2625 |0 74375 (0 0 0 0 Calculated From Revit Geometry
W16X26 2625 |0 74375 |0 0 0 0 Calculated From Revit Geometry

MNOTE: Some tributary bearn reactions shown here will not be generated in the modell

Gererate Reactions Hawer here for more information. Cancel

Hovering over this notification with the cursor displays a tooltip balloon with more detailed
information, including the sampling density that was use, and steps the user can take to
consider force effects from the disqualified infill beams.

Review calculated reactions (or manualy override if desired). Linked reactions transferred from other elements may not be modified.

Tributary o] Lr L 5 W E H Load at Load at Point Load Source ()
Element 14 k) k) k) k) [5] k) Beam Start Beam End

» 25062 |0 71009 |0 0 0 0 ™ [ Linked From Existing Calculat
W16x26 0 0 0 0 0 0 0 O O Mon Uniform Beam
W16X26 25 0 3 0 0 0 0 ] (] Explicitly Modeled By User
W16X26 2625 0 74375 |0 0 0 0 Calculated From Revit Geome
WI1EX26 28625 0 7437 0 0 0 0 Calculated From Revit Geome w

NOTE: Some tributary beam reactions shown here will not be generated in the modell

Generate Reactions Hower here for more infarmation Cancel

| The tributary beams shown in this table were sampled using the following density: 'Complete Contour

Bl The reactions computed here assume unifermly loaded simple-span infill beams.

Beams found to have non-uniform tributary width will not be automatically included when placing loads on the girder,
These non-uniform beams are listed in the table for reference, but their reactions are shown as zero.

Reactions from these beams may be considered by ene of the following means:
1.) Re-launch girder point load generation with tributary width sampling at a lower density to simulate uniformity

2.) Model the non-uniform bearn reactions manually in the Revit interface as HOSTED point loads at the beam end joint

3.) Design the non-uniform beam(s) using SEL prior to girder design so that the beam reactions can be detected automatically.

When the user has reviewed and verified (or modified as needed) all reaction information in
the table, the reactions may be automatically created in the Revit model by clicking the
“Generate Reactions” button.
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3= Tributary Beam Reaction Generator = O *

Specify area loads and werfy tibutary widths and spans of infill beams: Use Same Area Loads for Al
Tributary D Lr W H Tributary ) ~
Hlement kef) fkef) Liksf) S fksf) lkef) E (ksf) lkef) Viidth ) Span fft) Point Load Source

» W16X26 0 ] 0 ] 0 0 0 0 0 Linked From Existing Calculat

W16X26 0.03 ] 0.085 ] 0 0 0 55 25 Calculated From Revit Geome
W1EX26 0 1} 0 1} 0 0 0 0 0 Explicitly Modeled By User
W16X26 0.03 ] 0.085 |0 0 0 0 6.99995999... | 25 Calculated From Revit Geome
W1BX26 0.03 0 0.085 0 0 0 0 7 25 Caleulated From Revit Geome v

Review calculated reactions [or manually ovemide if desired). Linked reactions transferred from other elements may not be modified.

Tributary D Lr L 5 W E H Load at Load at Point Load Source ~
Element k) (114} k) k) k) k) k) Beam Start Beam End

» 25062 |0 71008 |0 0 0 0 O [0 |Lnked From Eisting Calculat
W1EX26 20625 |0 8438 |0 0 0 0 Calculated From Revit Geome
W1EX26 25 1} 3 1} 0 0 0 O O Explicitly Modeled By User
W1BX26 2625 |0 74375 |0 0 0 0 Calculated From Revit Geome
W1BKX26 2625 |0 74375 |0 0 0 0 Calculated From Revit Geome v

Generate Reactions — Cancel

The “Generate” command results in two processes:

1. Any existing reactions that were previously created by the “Girder Point Loads” tool
will be automatically removed.

a. This prevents the accidental creation of duplicate loads.
b. Hosted point loads created manually by the user will NOT be removed.

c. Non-hosted point loads will not be removed.

2. Following the removal of existing reactions, the new reactions specified in the table
will be generated.

a. Note that the reactions will only be generated at beam end locations where the
“Load Beam At...” box is checked on.

b. The reactions will appear in the Revit model as Hosted point loads on the end
joints of the applicable beams.

c. These loads will then be available for automatic detection when a beam design
calculation is launched for the girder.
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D(2.505) L(7.468)

D(2.625) L(7.438)

Reactions
generated

249

| Reactions not
generated -

DIREZ)LT4EE)

Span=280 ft
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‘ 280t (
g — X
Clickon +/- to Add, Delete Spans Click on SpanTo Select Click on Support to Modify
General rBeam Span Data .~ Span Loads Loads All Spans rl_oad Combs l £
Select Span : 1

Select Load Type

. _ &
Copy done &+ g€ e e 5
Add Load Del Load Load

™ Auto add beam weight r
Load Source : | |
D Lr L ) W E H
Magnitude : | 25| | 0] | 3] | o | ol | o] | o]k
Al
(Default 1ft used)

Description FointLoad: D=250 L=30k@21.01

Span#1 Location . . o] Lr L 5 W E H

Load Type (ft] : : (k) (k) (k) (k) (k) (k) (k)
Point Load 21.000
Point Load 7.000 2.625 o 7.4375 o o o] 0
Point Load 14.000 2.625 o 7.4375 o o o] 0
Point Load 21.000 2.625 o 7.4375 o o o] 0
Point Load 7.000 25062 o 7.1009 o o o] 0

During future re-runs of the “Girder Point Loads” tool, the program will recognize these
reactions as having been created by ENERCALC for Revit rather than by the user. As a
result, the reactions will be eligible for removal and replacement when the tool is used again in
the future. In addition, if the hosted point loads explicitly modeled by the user are manually
deleted, then infill beam #3 will become eligible for reaction generation during future re-runs of
the “Girder Point Loads” tool. Similarly, if the existing ENERCALC for Revit calculation on infill
beam #1 were to be deleted, this beam might also become eligible for reaction generation,
depending on the selected sampling density.

10.4.9 Beam/Girder Load Linking

When designing beams and girders using ENERCALC for Revit, reaction forces from
structurally connected elements will automatically be incorporated into subsequent
calculations further down in the load path.

© 2026 ENERCALC, LLC



Working With Beam Calculations| 251

>, Girderto be designed = .\

Infill beam alréady .designed

As discussed previously in “Beam Supports [+07, the user will be prompted during launch of
the infill beam calculation in order to verify its structural relationship with the girder.

& Verify Beam Conditions — u] x

B Suepens Trbutary Beams
Model geametry indicates (2) possible supports for this bearn

Please confirm the cunrent supports shawn or select supports manually.

Canfim Selected Select Supports Manualy

Shaw Suggested Supports [ Remember Suppoart Selections
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D{0.1050) L{0.2975)

D(0.1050) L(0.2875)

D{0.060) L{0.170)

D(0.1050) L(0.2875)

x W16x26

Span =250 ft

Design of each infill beam results in end reactions calculated in ENERCALC SEL, which are
then stored in the Revit model for later use.

Extreme Reactions (kips)
D Lr Lf S w E H

Support #1 2.51 710
Support #2 247 7.01

When subsequently launching a calculation for the girder, the user will again be prompted to
verify a structural relationship with the beam.
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A e

B = Verify Beam Conditions - [m] #

Supparts  Tributary Beams

hodel geometry indicates (B) possible tibutary bearms.

Selected beams will be used for load detection and monitored for future changes that may impact the design

Select Tributary Beams Skip [No Trib Beams)

Confirm Selected Manually

Show Suggested Tributary [] Remember Tributary Selections

Once the structural relationship between the beam and girder has been confirmed during
launch, the beam reaction is automatically included in the girder calculation with no additional
effort from the user.

[M2.508) L{7.101)

Span=28.0ft

© 2026 ENERCALC, LLC



254

ENERCALC Link for Autodesk® Revit®

Steel Beam iz PRINT | CANCEL SAVE & CLOSE
20
z = .
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data ~ Span Loads  |Loads All Spans rl_oad Combs l 4
Select Span : 1
Select Load Type
. _ =)
Copy done & jaens ee) Frel B
Add Load Del Load Load
™ Auto add beam weight r
Load Source : | Linked Reaction Load - DO NOT MODIFY
D Lr L 3 w H
Magnitude : [ 25082 | Bl [ 71009] | 0] | o] | 0] | 0]k
Location : 6.999999¢ [-[-] ft
(Default 1 ft used)
Description : FointLoad: D=2506, L=7101k@7.01
Span #1 Location . . D Lr L 5 w E H
Load Type (ft) (k) (k) (k) (k) (k) (k) (k)
Point Load 7.000 25062 7.1009

Users should be aware that “Load-Linking” of reactions forces between beam calculations is
active even when the beam to be designed is not acting purely as a girder. “Load-Linking”
applied even when the beam to be designed exhibits both beam and girder behavior. As an
example, consider the elevator shaft opening framing shown below. The framing assembly
uses several layers of “Load-Linking” transfer, which is achieved by designing the beams in

order of load path.
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1.) Deéignthe basic .
floor beam first

‘ . - N 2.) Design the short girder a
3.) Design the floor beamthat =~ -~ . _ ~ _ the front of the shaft next
supports the short girder last - "os ° % " o F . .

During the design of the basic floor beam, there are no linked reactions involved.

D{0.210) L(0.560)

255

| Span = 18667 ft |
I il
Extreme Reactions (kips)
D Lr Lf S w E
Support #1 1.96 5.23
Support #2 1.8 5.23
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The design of the short girder at the front of the shaft then automatically considers this

reaction and locates it appropriately.

D(1.860) L(5.227)

x WiZx14

Span=14.0 ft

‘ 140t

2

3

Clickon +/- to Add, Delete Spans Click on Span To Select

‘Click on Support to Modify

rGeneraI rBeam Span Data ~~ Span Loads Loads All Spans rl_oad Combs l &
Select Span : 1
Select Load Type
. _
Copy Lore &+ g€ nn) =g 5=
Add Load Del Load Load
™ Auto add beam weight r
Load Source | Linked Reaction Load - DO NOT MODIFY
] Lr L H
Magnitude : | 1.9 | | 0| [5.22666666 | | o] | 0| | 0| | 0]k
Location : 7.000000( l. ft
(Default T ft used)
Description : PointLoad: D=1.960, L=5227k@7.01t
Span#1 Location D Lr L 5 W E H
Load Type (ft) 3] (k] (k) (k] (k) (k] (k]
Point Load 7.000 0 666666666668
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Extreme Reactions (kips)
D Lr Lf S W E H

Support #1 0.98 261
Support #2 0.98 2.61

Design of the opening edge beam then automatically considers the loading associated with
area loads on the floor and the reactions exerted by the short girder.

D(0.1050} L{0.280)

v v v v v

D(0.1050) L(0.280) D[U.BSU::IL[2.613}

v v v v T

x W1Ex26

Span =250 ft
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‘ 20t

&

&

W16:26

Click on Span To Select

Click on Support to Modify

Clickon +/- to Add, Delete Spans
rGeneraI rBeam Span Data .~ Span Lloads  |Loads All Spans rl_oad Combs l £
Select Span : 1
Select Load Type
. _ 2]
Copy Mone & 24 jens 2=
Add Load Del Load Load
7 Auto add beam weight r
Load Source : | Linked Reaction Load - DO NOT MODIFY
D Lr L 5 H
Magnitude : [0.98000000 | | 0| [261333333 | | ol | ol | ok
Location : 18.666661 HI ft
(Default 1ft used)
Description : PointLoad: D =0.980, L=2613 k@ 18.667 f
Span#1 Lecation o] Lr L 5 W E H
Load Type (ft) (k) (k) (k) (k) (k) (k) (k)
Point Load 3
18.664 3.500 0.03 0 0.08 0 q

Partial Uniform

10.4.10 Troubleshooting Load Detection Issues

For any situations where loads in the Revit model are not detected or are not mapped
properly, it is advisable to study each applicable section of this manual to understand how
each type of load is managed. The following list may be helpful as a general reference for

various load mapping issues:
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Load | Load Problem: Recommended Action: For More Info:
Type | Hosting
Any Any Load maps into Review the Revitload objectto | “Load Directionality and
ENERCALC SEL verify sign convention. Components”
calculation with the wrong
sign
Load does not map into Use Reuvit visibility settings to None
ENERCALC SEL verify that the desired load is still
calculation presentin the Revit model
Verify that the load case “Load Cases and
assigned in Revitis one ofthe [ Combinations”
default 7 combinations
supported by ENERCALC for
Revit.
Point [ Non- Load does not map into Verify that the load has a valid “Load Directionality and
Load [Hosted ENERCALC SEL vertical (Z) component Components”
calculation
Verify that the load is close "Launching With Non-
enough to the beam to be Hosted Loads"
detected.
Point [ Hosted Load does not map into Verify that the load has a valid “Load Directionality and
Load ENERCALC SEL vertical (Z) component Components”
calculation
Verify that the element hosting "Point Loads for Girder
the load has been specified as | Design"
a tributary of the designed
beam.
Verify that the load has notbeen | "Launching With Revit
accidentally hosted to the beam [ Hosted Loads"
to be designed.
Point | Linked Load does not map into Verify that the element "Monitoring and Change
Load |Load ENERCALC SEL corresponding to the reaction is | Warnings"
calculation notin a warning state
(calculation results erased).
Line Non- Load does not map into Verify that the load has a valid "Launching With Non-
Load [Hosted ENERCALC SEL vertical (Z) component Hosted Loads"
calculation
Verify that the load is close "Launching With Non-
enough to the beam to be Hosted Loads"
detected.
Verify that the load is oriented "Launching With Non-
parallel to the length of the Hosted Loads"
beam.
Line Hosted Load does not map into Verify that the load has been "Launching With Hosted
Load ENERCALC SEL hosted to the beam to be Loads"
calculation designed.
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calculation

analytical element.

Load |Load Problem: Recommended Action: For More Info:

Type: | Hosting

Area Non- Load does notmap into | Re-draw the load as a Hosted "Launching With Area

Load Hosted ENERCALC SEL Area load (non-hosted are not Loads on Revit Floors"
calculation supported at this time).

Area Hosted Load does notmap into | Verify that the load has been "Launching With Area

Load ENERCALC SEL hosted to the appropriate floor Loads on Revit Floors"

Verify that the floor is in physical
contact (or within tolerance of)
the beam to be designed.

"Launching With Area
Loads on Revit Floors"

Verify that the floor has a span
direction that is not parallel to
the beam to be designed.

"Launching With Area
Loads on Revit Floors"

Verify that the beam tributary
width is sampled at a density
sufficient to capture the behavior
of the beam

"Tributary Width
Sampling"

Verify that the tributary width
behavior along the beam has a
discernible pattern that can be
mapped (fullyirregular trib
profiles are not supported).

"Irregular Floor Edges"

Load maps into
ENERCALC SEL
calculation with incorrect
geometry

Verify that the beam tributary
width is sampled at a density
sufficient to capture the behavior
of the beam

"Tributary Width
Sampling"

Verify that the framing condition
of the beam to be designed is
permissible using ENERCALC
for Revit.

"Launching With Area
Loads on Revit Floors"

10.4.11 Modifying Loads from the SEL Interface

Once a beam calculation has loaded in the ENERCALC SEL interface, most loads found in
the calculation may be manually modified in SEL if desired. The following table provides an
overview of the user’s ability to manually modify various aspects of each load type from the
SEL interface:
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Can Modify Existing From ENERCALC SEL
Load: Can Add Interface?
New From
SEL? Location /| Add/Remov | Tributary
Type: Hosting: Magnitude?| Extents? | e Cases? Width?
PointLoad | Non-Hosted Yes Yes Yes Yes N/A
Point Load Hosted No Yes Yes Yes N/A
PointLoad | Linked Load No No No No N/A
Line Load | Non-Hosted Yes Yes Yes Yes Yes
Line Load Hosted Yes Yes Yes Yes Yes
Area Load Hosted No Yes No Yes No

Details and any exceptions are specifically noted in the following sections.

10.4.11.1 Point Loads

Point loads are viewed and modified from the “Span Loads” tab in the SEL interface. The
user may also add new non-hosted point loads using the “Add Load” and “Point Load”
controls, as discussed in “Launching Without Revit Loads [187".

As noted in the table above, non-hosted loads may be modified from SEL without any
restrictions. These modifications are made by simply editing the properties of the load item
using the same SEL controls users are accustomed to. Hosted loads carry the same ability
to modify, but must be used with greater caution. Any manual modification of a hosted load
by the user in SEL will cause it to return to the Revit model as a non-hosted load. This
means the revised load in Revit is no longer eligible for removal and replacement by the girder
point load generator tool. It will become additive with auto-generated reactions unless
manually removed. Adding a magnitude to a load case that originally showed “0” will result in
a point load of that case being newly created in the Revit model at the specified location.

Linked loads that are automatically associated to a beam calculation from tributary elements
are not locked against manual modification but will result in a warning if changed. Linked
reactions are labeled with descriptive titles to help remind the user to avoid editing their
properties.
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Select Load Type
. _ &
Copy Hore, ® 2 en} a1l S
Add Load Del Load Tond
[T Auto add beam weight [T Auto Unbalanced Live Load Placement
Load Source : ‘ Linked Reaction Load - DO NOT MODIFY |
D Lr L 5 W E H
Magnitude : [0.98000000 | | 0| [261333333 | | o] | o] | 0] | 0]k
Location :
(Default 1t used)
Description : FPointLoad: D=0.980, L=2.613 k@ 18.667 ft
Span#1 Location B B o] Lr L 5 w E H
Load Type (ft) e e (k) (k) (k) (k] (k] (k] (k]
Paoint Load 1
Partial Uniform 18.664 3.500 0.03 [} 0.08 1] o o q

If the user proceeds with edited properties on a linked reaction, the calculation will be flagged
with a warning in Revit when the “Save and Close” operation finishes, and will remain in a
warning state (orange) until the calculation is re-run with accurate (unmodified) linked
reactions.

B £ SEL Revit Element Manager - O X

Bements | Graphics Debug

SEL Cale SEL Cale Revit Element Update h W Child ~ I
Title Name Status ‘ange Tamings Blements
Not Set Steel_Beam W12X35 0
Not Set Steel_Beam W16X26 Cancelled 0
NoDese Steel_Beam W24x76 Foplied Loads []
NoDese Steel_Beam W24X55 Cancelled 0
Not Set Steel_Beam W12K14 Cancelled 0
NoDesc Steel_Beam Wizx14 Cancelled 0 .
NoDesc Steel_Beam W12x14 Cancelled 0
NoDesc Steel_Beam W12x14 Cancelled 0 "
[] Zoom Ta Selection Filter Figlds
| View and Approve Riesuls | | DeleteThisCale | | Link This Calc to My ECE File Fiter Elements
(] From Revit Only (HleEr

Beam Propetties  Beam Suppots  Beam Spans  Span Loads  Tributary Hements Child Elements  Cale Resuts

AISC Beam
Section

Tributary Geometry Sampling Density

Complete Contour ~| o (Feet)
Apply

Secton Type

Close:
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REGCHG -4 -0 @ 2-SOA G-0 Rl = Autodesk Revit 2020.2.6 - Full Buildir
File Architecture  Structure  Steel  Systerns  Insert  Annotate  Analyze  Massing & Site Collaborate View  Manage  Add-lns  ENERCALC SEL
~— Y
=E = @ @ -
Preferences Element  Design Status Recalc All Elements Steel Girder Point Loads
Manager T T
Menus Color Key = Tools Bearns Columns  Slender Walls  Shear Walls  Foundations  Analysis

= 00 - 3D Starting View - DEMO = 02 - 3D Working (SECOND FLOO... X

10.4.11.2 Linear Loads

Linear loads (either hosted or non-hosted) may be modified from the SEL interface without
any restrictions. Any changes to magnitude, location, cases, etc. will be automatically
translated directly to the Revit model when the “Save and Close” operation is completed.
Note that modifying the “Tributary Width” property of the linear load will cause the calculated
equivalent linear load magnitude to be stored in the Revit model. It will not result in creation of
an actual area load. Note also that in situations where a multi-span load has been
interpolated across a support location, modification of the load properties will necessitate the
load being returned to Revit as individual loads on the respective spans.
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10.4.11.3 Area Loads

Equivalent linear loads mapped from Revit area loads may be modified in some (but not all) of
the same ways that a basic linear load may be. This includes modification of the area load
magnitude and addition of new cases, but not editing of the extents and tributary width. These
are geometric properties derived from the physical conditions found in the Revit model.
Manual changes to these geometric properties will cause the associated Revit beam element
to remain in a warning state until re-calculated with accurate loading information. Similar to
other loads, populating an empty case with a new magnitude will cause a new corresponding
area load to be created on the associated floor in the Revit model.

10.4.12 Live Load Reduction

In certain design scenarios, ASCE 7 and IBC code provisions allow design engineers to
reduce the magnitude of live loads applied to both floors and roofs in the structure.
ENERCALC for Revit provides a set of tools to implement live load reduction during the
launch of a beam calculation.

NOTE: It is advisable for any user to be thoroughly familiar with all code provisions
and limitations associate with Live Load Reduction prior to using these tools in
ENERCALC for Revit.
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10.4.12.1 Live Load Reduction Limitations

To prevent frustration from unneeded steps during calculation launches, beams and girders
are pre-screened to determine if they are eligible for live load reduction. Beam and girder
elements must meet at least one the following criteria to be eligible for live load reduction
during calculation launch:

e Beams:

o Supports a non-hosted point load of case Live (LL) or Roof Live (LR)

o Supports a non-hosted line load of case Live (LL) or Roof Live (LR)

o Supports a hosted line load of case Live (LL) or Roof Live (LR)

o Supports a floor with hosted area loads of case Live (LL) or Roof Live (LR)
e Girders:

o Meets any beam criteria listed above

o Supports a point load reaction of case Live (LL) or Roof Live (LR) hosted to a

tributary beam

o Supports a “Load-Linking” reactions of case Live (LL) or Roof Live (LR) from a
tributary beam

The use of the above restrictions permit ENERCALC for Revit to clearly determine whether
the code provisions for reduction of live and roof live loads are applicable. If none of the above
criteria are met, then options for LL reduction will not be presented during the beam
calculation launch.

ENERCALC for Revit permits only one factor for floor live load (LL) reduction and one factor
for roof live load (LR) reduction on a particular beam calculation. These reduction factors will
be applied uniformly to all live loads (LL) or all roof live loads (LR) found on the beam.
ENERCALC for Revit does not support the ability to reduce individual loads of the same case
by differing factors within a single calculation. As a result, if code provisions limit or prohibit
the reduction of any specific live load found on the beam, this restriction will necessarily be
applied uniformly to all live loads found on the beam.

10.4.12.2 Navigation Overview for Live Load Reduction Controls

If ENERCALC for Revit detects one or more conditions from the above list that make the
beam eligible for live load reduction, an additional tab for these controls will appear on the
launch approval window.
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3= Verify Beam Conditions

Supports  Tributary Beams  LL Reduction _

Model geometry indicates (2) possible supports for this beam.

Please confirm the current supports shown or select supports manualby.

Canfirm Selected Select Supports Manually

Show Suggested Supports [] Remember Support Selections

Fere— T e S

Supports  Tributary Beams LR Reduction _
Model geometry indicates (£) possible supports for this beam

Please confirm the current supports shown or select supports manually.

Confirm S elected Selact Supports Manually

Show Suggested Supports [[1 Remember Support Selections

“ditable) VI R T = | — S— - v ———————

In some unique framing conditions, a particular beam or girder may be subject to both live
(LL) and roof live (LR) loads. In such cases, both sets of options will be presented to the user
during the calculation launch.
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25'- 0" (NTS)

OVERHANG ) BACKSPAN
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CANOPY OVERHANG ™., (REF ARCH) / (REF PLAN NOTE)
(REF PLAN NOTE) .
THIRD FLOOR
28 - 0"

STEEL BEAM
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2= Verify Beam Conditions

Supports  Trbutary Beams  LL Reduction LR Reduction

Model geometry indicates (2) possible supports for this beam

Flease confirm the current supponts shown or select supports manually,

Confirm Selected Select Supparts Manually

Show Suggested Supports [] Remember Support Selections [

£ Workset1 (Mot Editable) PO I I R = |-

= T e

As with the other approval tabs in the launch window, looking ahead to the “LL Reduction” or
“LR Reduction” tabs before the preceding approvals are complete will display the controls in a
“disabled” grayed-out mode.
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E Verify Beam Conditions

Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction

The selected beam has atributary floorwith Live (LL) area loads. KL Select or Input Blement Factor

Werify or provide inputs for live load reduction calculations. Use Heawy LL Reduction Limits

_ Use Vehicle Parking LL Reduction Limits
Skip LL Reduction srel=Lollita
. FALLELL on This Beam Supports 2+ Floors?
. F actor
Remember LL Reduction E stimate: From Mode| Trbutary Area: O lsa. ) Override:
ditable) v 2o —-

These options automatically become available for user review and interaction after approvals
have been furnished in the preceding tabs.

© 2026 ENERCALC, LLC



270 ENERCALC Link for Autodesk® Revit®

E Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: |Saled or Input Element Factor

Yerify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits

apoby L = Lo [.1 Jta [] Use Vehicle Parking LL Reduction Limits
8Ll LL on This Beamn [ Supports 2+ Floors?

. X Factor
] Remernber LL Fieduction E:stimate From todel Tiibutary Area: I:I B emide: I:I

Skip LL Reduction

vl 8 ]

In any situation where the beam has loads eligible for reduction but the user does not wish to
use these options, reduction may be skipped using the “Skip LL Reduction” or “Skip LR

Reduction” buttons, as applicable. The decision to skip reduction will be automatically applied
on future launches of the calculation.

The decision to skip floor (LL) reduction does NOT automatically skip LR reduction, and vice

versa.
3= Verify Beam Conditions - O x
Supports  Tributary Beams — Tributary Width Sampling  LL Reduction
The selected beam has atributary floor with Live (LL) area loads.  KLL: |Select or Input Element Factor ~
Werify or provide inputs for live load reduction calculations. [] Use Heawy LL Reduction Limits
Apply L =La 1]t [ UseWehicle Parking LL Reduction Limits

Skip LL Reduction w5l L% L an This Beam [ Suppotts 2+ Floors?

. ) F actor
] Remember LL Reduction Estimate From kadel | Tributary Area D [s0. f] Override: I:l
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3= Verify Beam Conditions — | X

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Boof Live (LE) area loads.

“arity or provide the required infarmation far live load reduction calculations.

. . Spply L =La(1]to _ -
Skip LA Reduction =51 L% LR an This Beam Roof Fitch: | Select Pitch ~

. ) F actor
[] Remember LR Reduction E stirnate From Madel Tribtary Area III [a. f Overmide: I:I

10.4.12.3 Reduction of Live Loads (LL)

If the user does wish to take advantage of LL reduction, the appropriate reduction factor is
calculated using the inputs provided in the window. These inputs correlate directly to the
parameters and limitations outlined in ASCE 7 and IBC for reduction of floor live loads.

2= Verify Beam Conditions - O x

Supports  Tributary Beams  Tributary Width Sampling LL Reduction

The selected beam has atributary floor with Live (LL) areq loads.  KLL: |Select or Input Element Factor ~
Werify or provide inputs for live load reduction calculationg. [] Use Heawy LL Reduction Limits
6k LL Feciacion ) '&pxpxll" L=Lal)to [] Use Vehicle Parking LL Reduction Limitz
ALL™ LL on Thiz Beam [ Supports 2+ Floors?

: ) Factar
] Remember LL Reduction Estimate From kadel Tributary Area EI [s0. f] Override: I:l

As the inputs in this window are modified, the LL reduction factor to be applied will update in
real-time, as indicated on the “Apply...” button.

The tributary area is manually modified by typing a numerical value into the “Tributary Area:”
textbox. Note that the window will not respond to tributary area modifications when the KLL
factor has not been set.

The KLL element factor may be selected from preset options found in the building code, or
manually entered if hand calculated by the user:
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' 3= Verify Beam Conditions - O X

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected bearm has atributany floor with Live (LL) area loads.

Set KLL Element Factor
Select or manually type a KLL factor
[| to compute live load reduction,

|| Supports 2+ Floors?

. X F actar
[] Remember LL Reduction | Estimate From Model | Tributary Are: EI [sa. ft] Oweride: l:l

Yerify or provide inputs for live load reduction calculations.

Apply L =Lao[1]to

Skip LL Reduction =4l 1| an This Beam

. 3= Verify Beam Conditions - O X

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected heam has a tributary floor with Live (LL) ares loads. or Input Element Factor

2 | Edge Beam without Cantilever Slab
2 | Interior Beam
i
1

Yerify or provide inputs for live load reduction calculations.

| Edge Beam with Cartilever Slab
| Cantilever Beam

Apply L =Lo[1] to
AL LL on This Beam

Skip LL Reduction

. | F actor
[] Remember LL Reduction | Estimate From Model | Tributary Area: D [sq. ft) Override: l:l g

When the cursor passes over the “Apply...” button, the button will show a notification
reminding the user to hover over the button for detailed information about the LL reduction
factor being presented.
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1 E Verify Beam Conditions
i Supports  Tributary Beams  Tributary Width Sampling  LL Reduction
A4 The selected bearm has atributany floor with Live (LL) arealoads.  KLL: | 2 | Interior Beam w
| Yerify or provide inputs for live load reduction calculations. [] Usze Heawy LL Reduction Limits
|
[] Use Wehicle Parking LL Reduction Limits
Skip LL Reducti H for details.
P educiion over ror aetalls, D SUDDDltS 24 Flaors?

[] Remember LL Reduction | Estimate From Model |

3

S [V R e

273

Hovering over the button will display a tooltip balloon that provides details about the calculated

reduction factor.

E Verify Beamn Conditions

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  kKLL: | 2 | Interior Beam w

“erify or provide inputs for live load reduction calculations. [J Use Heawy LL Reduction Limits

Skip LL Reduction Horver for details.

[] UseWehicle Parking LL Feduction Limits
[] Supports 2+ Floars?

[ Live Load Reduction

] Remember LL Reduction

Factar
. ft !
The product of KLL * At is too low to apply any reduction. o 11 Override: :l

As indicated previously, the product of KLL * At used in the reduction factor calculation may

be manually altered outside the preset options found in the code by manually typing an

arbitrary numerical value into the KLL menu box. The form will not update if a non-numerical

value is typed.

Apply L = Lo [0.71E] to

Skip LL Reduction AL LL on This Beam

[] Remember LL Reduction Estimate From Model |

2= Verify Beam Conditions — O X
Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction
The selected beam has a tributary floor with Live (LL) area IDads.I KLL: |3.45 w |I

werify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits

[] Use Vehicle Parking LL Reduction Limits
[ Supparts 2+ Flacrs?

T RV A —
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A manual entry for KLL may be reverted to default code values from the drop-down at any
time.

3= Verify Beam Conditions

Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction

KLL: [EEE [v
2 | Edge Beam without Cantilever Slab

2 | Interior Beam

1 | Edge Beam with Cantilever Slab

Apply L = Lo [0.716] ta 1 | Canrtilever Beam

TALL™ LL an This Beam Eeappoe e raore:

Tributary Area: [2g. ft]

The selected beam has a tributary floor with Live (LL) area loads.

“erify or provide inputs for live load reduction calculations.

Skip LL Reduction

F actor
Override:

]

[] Remember LL Reduction Estimate From Model

Manually changing any input in the window will cause both the calculated factor and the

associated tooltip details to update.

3= Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has atributary floor with Live (LL) area loads. KLL: | 2 | Interior Beam -
[J Use Heavy LL Reduction Limits
[] Use Wehicle Parking LL Reduction Limits

Werify or provide inputs for live load reduction calculations.

Skip LL Rreduction dmaly L = (Lo NEED) n

“ALL™ LL an This Beam [] Supports 2+ Floars?
. . Factor
[] Remember LL Reduction E stimate From Model I Tributary Area: ILI [z 1) I Override: I:I

% Verify Beam Conditions Live Load Reduction

Click here to apply the reduction factor shown.
Supports  Trbutarny Beams  Tributary Width Samplin _ _ _
To ensure accurate analysis and consistent reactions,
The selected bheam has a tributany floor wi this facter will be applied to ALL live loads found on the beam.

Yertify o provide inputs far live load reducll This reduction factor is calculated from the inputs displayed here.

When inputs are estimated automatically from Revit geometry,

Horver foy . : : )
the design professional should carefully review the values before proceeding.

Skip LL Reduction

Factor
Override:

Tributary Area: [2g. ft] I:I

Remember LL Reduction E stimate: From Maodel

In addition to the KLL and tributary area inputs, the window also includes three checkboxes
which allow the user to manually invoke specific building code provisions that restrict the
reduction of live loads. The first checkbox allows the user to enforce the code limitations that
would apply if the beam or girder supported heavy live loads.
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A= Verify Beam Conditians = O X

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: -

Werify or provide inputs for live load reduction calculations. [] Use Heawy LL Reduction Limits

Skip LL Reduction L =LoEES) &

AL L* L on This Beam I Heavy live loads (exceeding 100 psf) or reactions derived from heavy live loads
were not found on this beam, but may potentially exist in the load path.
[] Remember LL Feduction E stimate From Model Tributary Areat || Check this box to enforce the code restrictions associated with heavy LL reduction,
- " ‘

The tooltip balloon for the checkbox updates dynamically and presents the user with different
information based on whether the restriction has been activated.

3 Verify Beam Conditions - O x

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected bearn has atributary floor with Live (LL) arealoads.  kLL: | 2 | Interior Beam v|
werify or provide inputs for live load reduction calculations. [ Use Heavy LL Reduction Limits
Aoplul = Lo (1 Fllea ahicla Pard-ina 11 Badictioe |imnit
Skip LL Reduction g FEE Lol Heavy Live Loads
Restrictions on LL reduction associated with heavy live loads (exceeding 100 psf)
have been activated manually on this beam.
[] Remember LL Reduction Estimate From Model Tributary Area:

Per ASCE 7 and IBC, reduction of heavy live loads is prohibited,
unless 2 or more floors are supported.

Unchecking this box will remove this restriction on LL reduction.

e

When this restriction is manually activated, the calculated reduction factor and its
accompanying tooltip balloon also update in real time.

5= Verify Beam Conditions - O X

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam w

Werify or provide inputs for live load reduction calculations. Ilse Heavy LL Reduction Limits

ApphL=Lo ko [] UseWehicle Parking LL Reduction Limits
“ALL LL an This Beam [ Supparts 2+ Floors?

; . Factar
] Remember LL Reduction Estimate From Model Tributary Area ol cride I:I

Skip LL Reduction
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3= Verify Beam Conditions - O >
Supports  Tributary Beams  Tributany Width Sampling  LL Reduction
The selected bearm has a tributary floor with Live (LL) area loads.  KLL | 2 | Interior Beam “

“erify or provide inputs for live load reduction calculations.

Skip LL Reduction

Hover for details.

Use Heawy LL Reduction Limits
[] Use Wehicle Parking LL Reduction Limits
[] Supports 2+ Floors?

[] Remember LL Reduction

Live Load Reduction

Reduction is prohibited due to the presence of heavy live loads.

To ensure accurate analysis and consistent reactions,
this restriction is applied to ALL live loads found on the beam,

The 'Factor Override' input may be used to bypass this restriction
and manually reduce ALL live loads found on the beam by an
arbitrary factor, if deemed appropriate by the design professional.

The second checkbox allows the user to enforce the code limitations that would apply if the

beam or girder supported vehicle parking live loads.

.."E Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling

Yerify or provide inputs for live load reduction calculations.

Apply L = Lo [0.862] to

LL Reduction

The selected beam has a tributary floorwith Live (LL) area loads.  KLL: |2 | Interior Beam ~

[] Use Heavy LL Reduction Limits

[] UseWehicle Parking LL Reduction Limits

Skip LL Reduction =417 || o This Beam e L
Vehicle Parking Live Load
. || Restrictions on LL reduction associated with vehicle parking loads.
[] Remember LL Reduction Estimate From Model Tributary Area: || have not been activated manually on this beam.
Check this box to enforce the code restrictions associated with vehicle parking LL reduction. |8

The tooltip balloon for the checkbox updates dynamically and presents the user with different
information based on whether the restriction has been activated.

E Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected hearm has a tributary floor with Live (LL) arealoads. KLL | 2 | Interior Beam “

Yerify or provide inputs for live load reduction calculations.

. . Apply L =Lo[1]to
Skip LL Reduction w41 1| | an This Beam

[] Remember LL Reductian E stimate From Maodel Tributary Area:

T —

[] Use Heawy LL Reduction Limits

Usze Wehicle Parking LL Reduction Limits

I T ST
Vehicle Parking Live Load
Restrictions on LL reduction associated with vehicle parking loads.
have been activated manually on this beam.

Per ASCE 7 and IBC, reduction of these loads is prohibited,
unless 2 or more floors are supported.

Unchecking this box will remowve this restriction on LL reduction,

When this restriction is manually activated, the calculated reduction factor and its
accompanying tooltip balloon also update in real time.
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3= Verify Beam Conditions — | X

Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads. KLL: | 2 | Interior Beam o
“arify or prowvide inputs for live load reduchion calculations. ] Use Heawy LL Reduction Limitz
kit LL Fraduction Apply L =Lo (1]t UszeWehicle Parking LL R eduction Limits
P ALL™ LL on Thiz Beam ] Supparts 2+ Floors?
_ _ Fact
[] Remember LL Reductian Estimate Fram kodel Tribtary Area [=q. fi Elicerlr:;[de: I:I
3= Verify Beam Conditions - O *

Supports  Trbutary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has atributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam o

“erify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits
Usze Vehicle Parking LL Reduction Limits
[] Supports 2+ Flaors?

. Live Load Reduction
[] Remember LL Reduction Reduction is prohibited due to the presence of vehicle parking live loads. [ I—‘

Skip LL Feduction Hever for details.

To ensure accurate analysis and consistent reactions,
this restriction is applied to ALL live loads found on the beam.

The 'Factor Overnide’ input may be used to bypass this restriction
and manually reduce ALL live loads found on the beam by an
arbitrary factor, if deemed appropriate by the design professional.

The third checkbox allows the user to manually invoke the alternate live load reduction criteria
permitted in the building code if the beam or girder supports 2 or more floors. This has a
potential impact on reduction calculations regardless of whether the beam carries heavy live
load, parking live load, or other reducible types. The impacts are documented in the tooltip
balloon for the checkbox.
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3= Verify Beam Conditions — O X

Supports  Tributary Beams ~ Tributary Width Sampling LL Reduction

The selected beam has atributary floor with Live (LL) area loads.  KLL | 2 | Interior Beam e

Yerify or provide inputs for live load reduction calculations. [] Usze Heawy LL Reduction Limits

dpply L =Lo [0_582] - [] Use Wehicle Parking LL Reduction Limits
“ALL™ LL on This Beam ] Supparts 2+ Floars?

Skip LL Reduction

i Member Supports 2+ Floors?
| When a beam supports only 1 floor:

] Remember LL R eductian Estimate From Model Tributary Area

1) If it carries heavy live loads or vehicle parking live loads,

the beam is not eligible for LL reduction.

the beam is eligible for LL reduction down to a minimum of 0.5,

Checking this this box will permit LL reduction
. . on a beam with heavy LL and parking load types and
I ] 3 SN will change the minimum to 0.4 for a beam with only other LL types

As with the other controls in the launch window, altering the state of the checkbox results in
dynamically updated information in the tooltip balloon.

My
2= Verify Beam Conditions — O X
Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads. KLL | 2 | Interior Beam ~

Wetify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits
Apply L = Lo [0.862) ta [] Use Vehicle Parking LL Reduction Limits

Skip LL Reduction ERUR L o e B
Supparts 2+ Floors?
. ?
[] Remember LL Reduction Estimate: From Moded Tibutary Area; | Member Supports 2+ Floors?

I When a beam supports 2 or more floors:

1.) If it carries heavy live leads or vehicle parking live loads,
the beam is eligible for LL reduction down to a minimum of 0.8,

f 2.) If it carries only live loads of other types,
j| the beam is eligible for LL reduction down to a minimum of 0.4.

B Unchecking this this box will prohibit LL reduction
on a beam with heavy LL and parking load types and
will change the minimum to 0.3 for a beam with only other LL types

As described in the tooltip balloon, the “Supports 2+ Floors” checkbox is particularly
significant for beams or girders that support heavy live loads or vehicle parking loads. As
indicated in previous images, the presence of heavy or parking live loads will cause the
calculated reduction factor to default to 1.0 with an indication that reduction is prohibited.
However, activating the “Supports 2+ Floors” option will allow calculated reduction, down to
the code minimum of 0.8.

With no restrictions, where the calculated restriction falls below 0.8:
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2= Verify Beam Conditions - O X

Supports  Tributary Beams  Trbutary Width Sampling  LL Reduction

The selected beam has atributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam w
Werify or provide inputs for live load reduction calculations. [] Use Heavy LL Redustian Limits
ki L Reducton x:'\"pplfxl- -Lo[n724)to [] Use Vehicle Parking LL Reduction Limits
ALL™ LL on Thiz Beam [ Supports 2+ Floors?

. | F actor
[] Remember LL Reduction Estimate Fram Model Tributary Area: [s9. f1 Override: I:I

With heavy live load default restrictions:

3= Verify Beam Conditions — O X

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has atributary floor with Live (LL) area loads. KLL: | 2 | Interior Beam v|
werify or provide inputs for live load reduction calculations. I Use Heavy LL Reduction Limits I
ApplyL =La (1]t [] Use Vehicle Parking LL Reduction Limits
Skip LL Fieduction w581 1 LL on This Beam [ Supports 2+ Floois?
. | Factor
[] Remember LL Reduction E stimate From kodel Tributary Area: [, 1) Overide: I:I

With heavy live load restrictions and supporting 2+ floors:

3= Verify Beam Conditions — O X

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam v|
“erify or provide inputs for live load reduction calculations. | [] Use Heawy LL Rreduction Limits |
Apply L = Lo [0L6] to [[] Use Vehicle Parking LL Reduction Limits
Skip LL Reduction ST
on Thiz Beam | b1 Supports 2+ Floors? |

. ) Factor
] Remember LL Reduction E stimate: From kodel Tributary Area: [+ ft] Overide: I:I
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.E' Verify Bearn Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads. KLL: | 2 | Interior Beam

wWerify or provide inputs for live load reduction calculations. Uz Heavy LL Reduction Limits

Skip LL Reduction Hawer for details. Suppotts 2+ Floors?

[] Use Yehicle Parking LL Reduction Limits

] Remember LL Reduction Live Load Reduction
Reduction is limited to a minimum of 0.8 due to the presence of heavy live loads.

B To ensure accurate analysis and consistent reactions,
this restriction is applied to ALL live loads found on the beam.

| and manually reduce ALL live loads found on the beam by an
j arbitrary factor, if deemed appropriate by the design professional.

With no restrictions, where the calculated restriction falls above 0.8:

3= Verify Beam Conditions — O X
Supports  Tributary Beams  Tributary Width Sampling  LL Reduction
The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam v
Werify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits
ko LL Fduction Apply L = Lo [0.862)to [] Use Yehicle Parking LL Reduction Limits
2 FALL™LL on This Beam [] Supparts 2+ Floars?
. ) Factor
[] Remember LL Reduction E stimate Fram Model Tributary Area: (29 ft] Dveride: I:I
With heavy live load default restrictions:
3= Verify Beam Conditions — X
Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction
The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam v|
“erify or provide inputs for live load reduction calculations. | [] Use Heawy LL Reduction Limits |
_ _ AppL = La (1] ta [] Use Yehicle Parking LL Reduction Limits
Skip LL Reduction e [ o 5
ALL™ LL on This Beam [] Supports 2+ Floors?
. ) F actor
[] Remember LL Reduction Esstimate Fram Model Tributary Area: (530 yeride: I:I

With heavy live load restrictions and supporting 2+ floors:
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3= Verify Beam Conditions - O X

Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam v|
werify or provide inputs for live load reduction calculations. l Use Heavy LL Reduction Limitsl
ki LL Fichation x;a'ppli'xl- - Lo (0.862]to [] Use Vehicle Parking LL Reduction Limits
BLL™ LL on This Beam I Supports 2+ Floors? I
. ) F actor
[ Remember LL Reduction Estimate From Model Triputary Area: 9t i enide: I:I

Alternatively, these same settings may be activated for vehicle parking loads, with identical
results since the code provisions for minimum reduction are the same.

For beams or girders that do not carry heavy live loads or vehicle parking loads, the “Supports
2+ Floors” checkbox is important for setting the code-dictated lower bound on permissible
reduction when KLL * At becomes very large.

2= Verify Beam Conditions — | X

Supports  Trbutary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floorwith Live (LL) area loads.  KLL: | 2 | Interior Beam ~
“erify or provide inputs far live load reduction calculations. [] Use Heawy LL Reduction Limits
T ; -"—'\DDX!.:H L-Lo (05t [] Use Vehicle Parking LL Reduction Limits
ALL* LL on This Beam | [ Supparts 2+ Floors? |
. ) F actaor
[[] Remember LL Reduction Estimate From Model Tributary Area Iml—l [za. #] Override; I:l
3= Verify Beam Conditions - O >

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected bearm has a tributary floor with Live (LL) area loads.  KLL | 2 | Interior Beam w

“arify ar provide inputs for live load reduction calculations. [] Use Heawy LL Reduction Limits

[] Use Wehicle Parking LL Reduction Limits

Skip LL Reduction Haver for details. II:|5 vz 7+ Floars? I
upports 2+ Floors?

Live Load Reducti chor
[] Remember LL Reduction e toad eduction I:l

erride:;

Reduction is limited to a minimum of 0.5 per code requirements,

To ensure accurate analysis and consistent reactions, —_—
this restriction will be applied to ALL live loads found on the bearn. .

The 'Factor Override' input may be used to bypass this restriction
and manually reduce ALL live loads found on the beam by an
arbitrary factor, if deemed appropriate by the design professional.
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In the case of an element supporting 2 or more floors, ASCE 7 and IBC permit an abridged
lower limit on reduction.

3= Verify Beam Conditions — a X

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected bheam has a tributary floor with Live (LL) area loads.  KLL | 2 | Interior Beam w
“arify or prowvide inputs for live load reduchion calculations. ] Use Heawy LL Reduction Limitz

_ [] Use Vehicle Parking LL Reduction Lirmits

Skip LL Reduction i [ = La[0udlto
an This Bearn I Supports 2+ Floors? I
. ] F actor
[] Remember LL Reduction Estimate From Madel Trioutary Area: 5500 3 M) yeride: I:I
3= Verify Beam Conditions — | X

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL | 2 | Interior Beam w

“erify or prowide inputs for live load reduction calculations. ] Use Heawy LL Reduction Limits

[] Use Wehicle Parking LL Reduction Limits

Skip LL Reduct Horver for details.
a] educhion over for details. I Supparts 2+ Flaors? I

i i ctor
[] Remember LL Reduction Live Load Reduction

ermde:

Reduction is limited to a minimum of 0.4 per code requirements.

To ensure accurate analysis and consistent reactions,
this restriction will be applied to ALL live loads found on the bearmn.

The 'Factor Override' input may be used to bypass this restriction
and manually reduce ALL live loads found on the beam by an
arbitrary factor, if deemed appropriate by the design professional.

In any situation where the design professional deems appropriate, all of the restrictions
discussed here may be bypassed in order to reduce all loads of type LL by an arbitrary factor.
This is done using the “Factor Override” textbox. When a numerical value is entered in this
field, all other inputs will be disabled. The form will not update in response to a non-numerical
value.

When the form is in this state, the reduction factor is not a calculated value. All live loads will
be uniformly reduced using the exact factor entered by the user.
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3= Verify Beam Conditions - O *

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected bearm has atributary floorwith Live (LL) area loads. ELL: | 2 | Interor Beam

Werify ar provide inputs for live load reduction calculations. IJse Heawy LL Reduction Limits

S LL Foctton apply L = Lo [0.875] to UszeWehicle Parking LL Reduction Limits
P 4L LL on This Beam Supparts 2+ Floors?

; [0 Factar
[] Remember LL Reduction =dbirslie S ) Tributary Area: | 500 [z0. F) Overide:

=]

When the form is in this state, ENERCALC for Revit does not perform any checks to validate
the provided reduction factor against code restrictions.

| 3= Verify Beam Conditions — O *

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributany floor with Live (LL) arealoads. KLL: 2 | Interor Beam

“erify ar prowvide inputs far live load reduction calculations. Ilze Heawy LL Reduction Limits
Uze Wehicle Parking LL Reduction Limits
Skip LL Reduction Hower far details. Supparts 2+ Floors?
[] Remember LL Reduction Live Load Reduction - 0.875

The live load reduction factor has been manually overridden
using the 'Factor Override’ input.

e ——— :| The 'Factor Override’ input may be used to bypass all default restrictions
: | and manually reduce ALL live loads found on the beam by an
@l arbitrary factor, if deemed appropriate by the design professional.

Removing the override by “backspacing” the numerical value in the textbox will return the form
to a calculated state based on current inputs.

3= Verify Beam Conditions - O X

Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam ~

Yerify or provide inputs for live load reduction calculations, [ Use Heavy LL Reduction Limits

S LL Focton apply L = Lo [0.8] to Uze Wehicle Parking LL Reduction Limits
P ALL*™ LL on This Beam Supparts 2+ Floors?

- } Factar
] Remember LL Reduction Estimate From Model Tributary Area: [z0. F] Ovweride: I:l
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10.4.12.4 Reduction of Roof Live Loads (LR)

If the user does wish to take advantage of LR reduction, the appropriate reduction factor is
calculated using the inputs provided in the window. These inputs correlate directly to the
parameters and limitations outlined in ASCE 7 and IBC for reduction of roof live loads.

2= Verify Beam Conditions - O x

Supports  Tributary Beams LR Reduction

The selected beam has atributary floor with Roof Live (LR) area loads.

“erify or provide the required information for live load reduction calculations.

S e LU P v tien Bl Roof Fitch: | Select Pitch ~

. ) F actor
[] Remember LR Reduction Estimate From kadel Tributary Area EI [s0. f] Override: I:l

As the inputs in this window are modified, the LR reduction factor to be applied will update in
real-time, as indicated on the “Apply...” button.

The tributary area is manually modified by typing a numerical value into the “Tributary Area:”
textbox. Note that the window will not respond to tributary area modifications when the roof
pitch has not been set. The roof pitch is selected from preset options.

X & 4 X Y L%

3= Verify Beam Conditions — O >

Supports  Tributary Beams LR Reduction

The selected beam has atrbutary floar with Roof Live (LE) area loads.

“arify or provide the required information for lve load reduction calculations. k
. . ApplyL=La(1)ta —
Skip LR Reduction #1 [ LR an This Beam Raoof Pitch:

0:12 (FAat)
112
Tributary Areg 2:12
312
412
512
6:12
712
812
12
10:12
1112
1212

| Factar
2.1 Ovemde: I:I

[] Remember LR Reduction E stimate From kodel

il —

When the cursor passes over the “Apply...” button, the button will show a notification
reminding the user to hover over the button for detailed information about the LR reduction
factor being presented.
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.1-; Verify Beam Conditions

Skip LR Reduction

Supports  Tributary Beams LR Reduction

The selected bearm has a tributary floor with Roof Live (LR) area loads,

Werity ar provide the required infarmation far live load reduction calculations.

Apply L = Lo [0.87] ko . -
4L LF on This Beam | Floof Pitaht

. ) Fact
] Remember LR Reduction Estimate From Model Tributary Area: [a. #) D?-;rﬁ[de: I:I
3= Verify Beam Cenditions - O
Supports  Tributary Beams LR Reduction
The selected beam has atributary floor with Roof Live (LR) area loads,
Wetity or provide the required infarmation for live load reduction calculations.
Skip LA Reduction Haver for details. R oof Pitch:
. ) Fact
[] Remember LR Reduction Estimate Fram Model Tributary Area: (=g, ] D?.-Ce[ﬁ[de; I:I

2= Verify Beam Conditions

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Roof Live (LR) area loads.

Yerify or provide the required information for live load reduction calculations.

Skip LR Reduction

[] Remember LA Reduction

Horver for details. Roof Pitch:

Roof Live Load Reduction
Click here to apply the reduction factor shown.

T ensure accurate analysis and consistent reactions,
this factor will be applied to ALL roof live loads found on the beam.

This reduction factor is calculated from the inputs displayed here.

When inputs are estimated autornatically from Revit geornetry,

the design professional should carefully review the values befere proceeding.

In scenarios where the R1 and R2 factors for roof live load reduction both reach minimum
values simultaneously, the resulting reduction factor is forcibly limited to a minimum of 0.6.
The basis for this restriction is the code requirement that roof live loads may not be reduced
below a magnitude of 12 psf. Based on the presumption that nearly all uniform roof live loads
will have an unreduced magnitude of 20 psf, any reduction factor less than 0.6 would violate

this requirement.
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3= Verify Beam Conditions — | X

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Boof Live (LE) area loads.

“arity or provide the required infarmation far live load reduction calculations.

Apph L = Lo [0LE] to

Skip LR Reduction =4l L™ LA an This Beam Roof Fitch:  [5:12 -

- ) F actor
[] Remember LR Reduction E stirnate From Madel Tribtary Area [a. f Overmide: I:I

3= Verify Beam Conditions — O *

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Roof Live (LR) area loads.

“erify ar provide the required infarmation for live load reduction calculations.

Skip LR Reductian Haower for details. Roof Pitch:  [5:12 w
| Roof Live Load Reduction
[] Remember LR Reduction Reduction is limited to a minimum of 0.6 to enforce the code limit of 12 psf. :I

To ensure accurate analysis and consistent reactions,
this restriction is applied to ALL roof live loads found on the beam.

The 'Factor Override’ input may be used to bypass this restriction
| and manually reduce ALL roof live loads found on the beam by an
| arbitrary factor, if deemed appropriate by the design professional.

In special cases where the user deems it appropriate to reduce below this threshold or apply
an arbitrary reduction factor for any reason, the “Factor Override” input may be used. This
override functions identically to the corresponding field on the “LL Reduction” tab.

When a numerical value is entered in this field, all other inputs will be disabled. The form will
not update in response to a non-numerical value. When the form is in this state, the reduction
factor is not a calculated value. All roof live loads will be uniformly reduced using the exact
factor entered by the user.

2= Verify Beam Conditions — O *

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Roof Live (LR) area loads.

Werity or provide the required infarmation for live load reduction calculations.

Applp L = Lo [077] to

Skip LR Reduction =51 | LA on Thiz Beam Foof Fitch: 512

; - lenn Factor
[] Remember LR Reduction Estimate From kiode| Tributary Area: 600 =g fi] Overide:
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When the form is in this state, ENERCALC for Revit does not perform any checks to validate
the provided reduction factor against code restrictions.

i 2= Verify Beam Conditions - O d

LR Reduction

Supports  Tributary Beams

The selected bearm has a tributary floor with Roof Live (LR) area loads.

Yerify or provide the required information for live load reduction calculations.

Skip LR Reduction Hover for details. Roof Pitch:  5:12

Roof Live Load Reduction
The roof live load reduction factor has been manually overridden
using the 'Factor Override' input.

[] Remember LR Reduction

The 'Factor Override’ input may be used to bypass all default restrictions
and manually reduce ALL roof live loads found on the beam by an
arbitrary factor, if deemed appropriate by the design professional.

Removing the override by “backspacing” the numerical value in the textbox will return the form
to a calculated state based on current inputs.

3= Verify Beam Conditions - O X

LR Reduction

Supports  Tributary Beams

The selected beam has a tributary floor with Roof Live (LR) area loads.

Werity or provide the required information for live load reduction calculations.

Apply L = Lo [0.E] to

Skip LR Reduction =41 L* A on This Beam

Foof Pitch:  [5:12 v

Factar
Owerride:

Tributary Area: [=q. ft] I:l

[ Remember LR Reduction Estimate From Maodel

10.4.12.5

Although the user has the option to populate these inputs manually, ENERCALC for Revit
provides the ability to automatically estimate the appropriate values from the geometry of the
Revit model using the “Estimate From Model” button.

Using Revit Model Geometry

3= Verify Beam Conditions - O X

Supports  Tributary Beams ~ Tributary Width Sampling LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: |Se|ect or Input Element Factor ~

Yerify or provide inputs for live load reduction calculations,

Apply L =Lao[1]to

Skip LL Reduction w54l L= L on This Beam

] Remember LL Reduction Estimate From Maodel I Tributary Area:

[ Use Heawy LL Reduction Limits
[J UseWehicle Parking LL Feduction Limits
[ Suppoarts 2+ Floars?

e

Factar
Owerride:

]
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Clicking this button will initiate a brief geometry detection process punctuated by progress
bars to indicate the completion of each step in the detection process. This process produces
an estimate of the tributary area and a best guess for the most likely KLL element factor of the
beam. This detection process also automatically detects the presence of heavy live loads
which are subject to reduction limitations, as discussed previously. Although LL reduction
inputs can be estimated for virtually any beam, the following factors impact the speed and
accuracy of the detection process:

Structural floors:

O

Beams supporting a floor will take incrementally longer to estimate than beams
without

The geometry of a floor generally helps produce more accurate tributary area
results

Tributary beams:

o Beams or girders supporting other beams require longer calculation times than
those without

o Longer execution times are due to recursive testing of each connected element to
estimate total tributary area.

“Load-Linking”:

o Beams or girders with “Load-Linked” reaction forces require longer calculation
times than those without

o Longer execution times are due to recursive testing of each connected element to
estimate total tributary area.

Span Geometry:

o Due to the limitations of the estimation process, beams or girders that fall within a
broader load path that is subject to tributary area estimation are treated as simple-
span

o This means that when a girder is tested for tributary area, each of the infill beams
it supports is presumed to contribute 50% of its respective total tributary area to
the supporting girder

o More complex framing systems where this assumption is not valid will require

careful attention and manual adjustment of the resulting area by the design
professional
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The series of examples that follows will illustrate the results produced by this estimation
process in a number of different beam and girder framing conditions.

For each individual scenario, a filled region is shown as an independent verification of the
tributary area that ENERCALC for Revit reports. These regions are shown for illustration
only; they are NOT created by ENERCALC for Revit.

Basic interior floor beam (with slab):

--I_ et

e

. || = Venf'yEEam Conditions

Supports  Tributary Beams  Tributary Width Sampling L Reduction
The selected heam has a tributary floor with Live (LL) area loads. |KLL |_2 Interior Beam ~ ‘I
Werify or provide inputs for live load reduction calculations [[] Use Heavy LL Reduction Limits
ol FrrtbePen X,Affﬁltt Lot [] Use Vehicle Parking LL Reduction Limits
on This Beam [ Supparts 2+ Floors?

7 Factor
[ Remember LL Redudtion Estimate From Mods| I Trbutary trear | 174.8655 | [sa M|y ody l:l

[ = = . - T

i Workset1 (Mot Editable) v 20
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Properties X 00 - 3D Starting View ECOND FLOOR - CALCS X 02 - 3D Working (SE

- DEMO

02 -5

Filled region
FILLED REGION - AREA CHECK

Detail ltems (1) ~ | HE Edit Type

Dimensions H

Area $175.00 SF !
Identity Data 3
Image

Comments
Mark
Workset View

Structural Plan: 02 - SE...
Edited by sroswurm4GIQU

Other
Learning Content

o o

Filled region to back-
check area estimate

Basic interior floor beam (with slab and heavy area loads):
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i Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) are:

“erify or provide inputs for live load reduction calculal

Skip LL Reduction

Apply L =La 1) ta
“ALLLL on This Beam

[[] Remember LL Reduction

Estimate From Mode

aids. KL [ 2] Interor Beam “

Tributary &rea:

[ Use Heavy LL Reduction Limits
[[] Use Wehicle Parking LL Reduction Limits
[ Supports 2+ Floors?

fsq. 1) Factor

Overide: l:l

il i <
A7 Workset1 (Not Editable) ]
Properties
Area Loads
Area Load 1 7
Area Loads (1) v| Edit Type
tructural Analysis S
Load Case LL1(2)
Tlature Live
EMERCALC - PreCompositel... i .~
EMERCALC - PostComposite.. ||
Orient to Project
Projected Load [l
Forces E]
Fx 1 0.00 psf
Fy 1 0.00 psf
Fz 1 -125.00 psf
Identity Data A
Description
Comments
Workset Worksetl
Edited by
Design Option Main Model
Phasing H
Phase Created :MNew Construction
Phase Demolished :Mone
Other 3
Is Reaction [l
Learning Content
Area 2800.00 SF
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3= Verify Beam Conditions — | X
Live Load Reduction

Reducticn is prehibited due to the presence of heavy live loads,
Supports  Trbutary Beams  Trbutary

. To ensure accurate analysis and consistent reactions,
The selected beam has atibutdl o ooiction is applied to ALL live loads found on the beam. >

“erity or provide inputs far live | Lirvit
by orp P The 'Factor Override’ input may be used to bypass this restriction -t
and manually reduce ALL live loads found on the beam by an Reduction Limits
Skip LL Reduction arbitrary factor, if deemed appropriate by the design professional.

- ) F actor
[] Remember LL Reduction I E stimnate: Fram Model | Tributary Avear | 174419 | [=q. i Overmide: I:I

NOTE: Only hosted area loads and point loads created by the Girder Point Loads tool are
usable for identifying the presence of heavy live loads. Other point loads and line loads
created in the model do not carry any information concerning the magnitude of the underlying
area load. The design professional is responsible for verifying in any situation that live load
reduction is permissible by code and appropriate for the design.

Perimeter beam with uniform slab overhang edge:

E Verify Beam Conditions

Suppots  Tributary Beams  Tributary Width Sampling L Reduction

The selected beam has a tributary floor with Live (LL) area Ioads.l KLL: | 1 | Edge Beam with Cantilever Slab ~ ‘l

Werify or provide inputs for live load reduction calculations [] Use Heavy LL Reduction Limits
_ [] Use Wehicle Parking LL Reduction Limits
Skin LL Reduction Lol (e
ALL™ LL on This Beam [ Supports 2+ Flaors?

| . F actor
[ Remernber LL Rreduction | Estimate From hodel | I Tributan Arez: |10-l.1666{| [z f] I Override: l:l

srkset! (Not Editable) L R =
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Properties x 00 - 3D Starting View - DEMO

03 - 3D Working (THIRD FLOOR) -

Filled region
FILLED REGION - AREA CHECK

Detail Items (1) ~ | Hg Edit Type
Dimensions ]
Area 87.50 SF .
|dentity Data E
Image
Comments
Mark
orkset View "Structural Plan: 02 - SE...
Edited by

Other H
Learning Content i

Filled region to back-
check area estimate

2= Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling LL Reduction

The selected beam has a tributary floor with Live (LL) area loads | KLL: | 1 | Edge Beam with Cantilever Slab ~ ||

Werify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits
ShinLL Faduction Apply L= Lo [_1 Jto [[] Use Yehicle Parking LL Reduction Limits
P ALL™ LL on This Beam [ Supports 2+ Floois?
" Fact
[] Remember LL Reduction I Estimate Fram Mode! I IT"bwaW Arear [15625 | [sa.f] I Dice:lﬁrde' I—I (
(51 Workset1 {Not Editable) o ¥ = T T
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Properties X 00 - 3D Starting View - DEMO 02 - SECOND FLOOR - CALCS X 02 - 3D Working (SECOND FLOOF

Filled region
FILLED REGION - AREA CHECK

Detail Items (1) « | B Edit Type
Dimensions 2
Area 56.25 SF ;
dentity Data 3
Image

Comments
Mark
Workset View "Structural Plan: 02 - SE...
Edited by

Other
Learning Content

-

Filled region to back- |
check area estimate = -

Perimeter with irregular varying overhang edge:
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Supports  Tributary Beams ~ Tributary Width Sampling  LL Reduction

The selected bearn has a tributary floor with Live (LL) area loads | KLL: | 1 | Edge Beam with Cartilever Slab ~ ‘l

“Werify or provide inputs for live load reduction calculations

[] Use Heavy LL Reduction Limits
i _. i _ [ Use ehicle Parking LL Reduction Limits
l Skip LL Rechuction e o L

———A [ Supparts 2+ Flaars?
- -| Factor
_ _ O Fementer L Fechetion. | EstiaeFramMiagel | | Tioutaw s 17168107 fsa 1 |

Oveide: I—I r

R L

& Workset1 [Not Editable) ~“ 20 1 [E

v © ) emrun wpens | cumss sy

Properties

X {4 00 - 2D Starting View - DEMO

i 03 - 30 Working (THIRD FLOOR) -,

Filled region
FILLED REGION - AREA CHECK

Detail Items (1) ~ Edit Type

imensions A
Area 117169 5 i

Identity Data
Image

|-

Comments
Mark
Workset View "S
Edited by

Other
Learning Content

Filled region to back-
check area estimate
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Perimeter beam without an overhang edge:

E Verify Beam Conditions

Supports  Tributary Beams  Tributany Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads | KLL: ‘ 2 | Edge Beam without Cartilever Slab |I

“erify or provide inputs for live load reduction calculations. Use Heavy LL Reduction Limits
[ Use Wehicle Parking LL Reduction Limits
[ Suppoits 2+ Floors?

’ . F actor
] Remember LL Reduction [ Estimate From Model | | Tiibutay Area: [87.209500 [sa ] (i |:|

X . ApplyL = Lo (1]ta
Skip LL Rreduction L1 LL on This Beam
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Properties x

00 - 3D Starting View - DEMO 03 - 3D Working (THIRD FLOOR) -

Filled region
FILLED REGION - AREA CHECK

Detail Items (1) ~ | Hg Edit Type

Dimensions ]
Area 87.50 SF

|dentity Data
Image
Comments
Mark
Worlkset View "Structural Plan: 02 - SE...
Edited by

Other

Learning Content

Filled region to back-
check area estimate

=
=

Supports  Tributary Beams LL Reduction  |R Reduction

The selected beam has a tributany floor with Live (LL) area loads. |KLL: ‘ 1 | Cartilever Beam ~ |I
Werify or provide inputs for live load reduction calculations [] Use Heawy LL Reduction Limits
ks L Fechaction fpplyL=Lo [.1] o [] Use Vehicle Parking LL Reductian Limits
AL LL on This Beam ] Suppoits 2+ Floors?

. F actor
[ Remember LL Feduction I E stimate: Fram Model ITnbutary Area |13'2 | lsg. ) I Dverride: l:l

& Workset1 (Mot Editable) O T 0 I = | S — e —
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Properties X 00 - 3D Starting View - DEMO 03 - 3D Working (THIRD FLOOR} -... D

Filled region
FILLED REGION - AREA CHECK

Detail Items (1) | H EditType

Dimensions F

Area

Identity Data 3
Image

Comments
Mark
Workset View "Structural Plan: 02 - SE...
Edited by

Other
Learning Content

TR

Filled region to back-
check area estimate

ain Entrance Cle
=

Interior girder supporting infill beams with floor slab:
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| X Getting Area from Tributary Beams

Avea from tib beam (3),

: and assigns 50% of tributary area
from each one to the girder.

ENERCALC for Revit automatlcally I
checks each of the (6) infill beams \

Verify Beam Conditions

3=

Supports  Trbutary Beams  LL Reduction

The selected beam has atributary floor with Live (LL) area loads. KLL: ‘EBled or Input Element Factor v
Verify or provide inputs for live load reduction calculations [] Use Heavy LL Reduction Limits
ol ApplyL=La(l]to [ Use Vehicle Parking LL Reduction Limits
P *5aLL* L on This Beam [] Supports 2+ Floors?
S 1 Rkl Rt [ Pt bt 1 Tibutapdvea [0 ety R

E Verify Beam Conditions

Supports  Trbutary Beams  LL Reduction

The selected beam has a tributany flaor with Live (LL) area loads I KLL: [ 2 [ Intesior Beam ~||
‘erify or provide inputs for live load reduction calculations. Use Heavy LL Reduction Limits
[[] Use Vehicle Parking LL Reduction Limits

Apply L =La(1]ta

Skip LL Reduction <ALL* LL an This Beam [] Suppotts 2+ Flacrs?

. F actor
[] Remember LL Reduction I E stimate From Model I | Tributary Arear |524.1285 | [sq. ml Dveride: I:l

keet1 (Mot Fritahlel PR T = |
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Properties X 00 - 3D Starting View - DEMO 03 - 3D Working (THIRD FLOOR]) -... 03 - THIRD FLC

Filled region
FILLED REGION - AREA CHECK

Detail ltems (1) ~ | B8 EditType

Dimensions E

Area 1525.00 S

Identity Data H
Image

Comments

Mark

Workset View "Structural Plan: 03 - TH...

Edited by sroswurm4GICQU

Other
Learning Content

S—

Filled region to back-
check area estimate

For more complex framing conditions, the example of an elevator shaft opening illustrates the
manner in which tributary areas are “inherited” from one element to the next. When the
members of this framing system are designed in order of load path, the tributary are from
each preceding element is automatically considered when designing the next element.
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, o Ol E Verify Beam Conditions - a x
Supports  Tributary Beams  LL Reduction
. / The selected bearn has a tributary floor with Live (LL) area loads. |KLL | 2 | Interior Beam w
’ " i Yerify or provide inputs for live load reduction calculations. [] Use Heawy LL Reduction Limits
N N S LL Fchaction . -"-\DRDJ_'.J L-Lo(lto [[] Use Vehicle Parking LL Reduction Limits
. N ALL™ LL on This Beam [ Supparts 2+ Floors?
. : ) F actar
[ Remember LL Reduction E stimate From Model I I Tributary &rea: | 130.6666¢| (sq. ft) I Overide: l:l 4
0 [::] - VT F | -

T T = -

When designing the girder at the front of the elevator shaft opening, then, the short floor beam
is treated as a tributary beam and the girder automatically receives 50% of the tributary area
from the beam.
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Supports  Tributary Beams  LL Reduction

The selected beam has a tributany floor with Live (LL) area loads. | KLL: | 2 | Interior Beam

Yerify or provide inputs for live load reduction calculations. [ Use Heawy LL Reduction Limits
_ [] UseVehicle Parking LL Reduction Limits
Skip LL Reduction e
on Thiz Deam [ Supparts 2+ Floars?
: ) . Factar
[] Remember LL Reduction Estimate From Model I |Tr|butary el [za. ft]I Overide: I:I
‘ ,0? 0 O E‘L‘ﬂ' AT T ML= T L T T [ R J

The floor beam at the edge of the opening then carries its own tributary area associated with
directly supporting a portion of floor, as well as 50% of the tributary area carried by the short
girder shown above. The direct tributary area may be verified with an annotation region.
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Properties X 00- 3D Starting View - DEMO 74 01 - 3D Working (GROUND FLOOR)... 5 02 - 3D Working (SEC(

Filled region
FILLED REGION - AREA CHECK

Detail ftems (1) | ) Edit Type

Dimensions &

Area H
Identity Data #
Image

Comments
Mark
Workset
Edited by
Other
Learning Content

Wiew "Structural Plan; 02 - SE...

Filled region to back-
check area estimate

The appropriate tributary area (accurately determined by ENERCALC for Revit) is 153.83 +
(65.33/2) = 185.5 sq ft.

>

- Complex framing conditions may
require manual clarification of KLL.

&= Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads. | KLL: |_2 Edge Beam without Cantilever Slab  ~ ‘l

“Wetify or provide inputs for live load reduction calculations. [ Use Heavy LL Reduction Limits
_ [ Use Vehicle Parking LL Reduction Limits
Skip LL Fieduction PR L=Loll]ta
ALL™LL on This Beam [ Supports 2+ Floors?

Factor
[ Remenber LLeduction, | Esimae Fromwiadel | ITrlbulalyAlea 185.4306¢] [sq. fl]l S I

- Workset! (Not Editable)
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Estimating the tributary area for the main girder indicated below with then automatically
consider the effects of tributary area born by the elevator shaft opening edge beam, as well as

the areas of the other 5 infill beams.

The selected beam has atributary floor with Live (LL) area loads. KLL: [Select or Input Element Factor

Werify or provide inputs for live |aad reduction calculations
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L

The girder to be designed supports (8) infill beams. -

Each beam supported by the girder will be tested
individually to compute the tributary area it
 contributes to the girder.

Verify Beam Conditions — O X

Supports  Tributary Beams  LL Reduction

The selected beam has a tributary floor with Live (LL) area loads.  KLL: |Select or Input Bement Factor

Werify or prosade inputs far live load reduction calculations. [[] Use Heawy LL Reduction Limits
Use Wehicle Parking LL Reduction Limits
. Apply L=Lo (1] ta U
Skip LL Reduction w540 | UL on This Beam

[] Supports 2+ Floors?

4 . F actor
[[] Remember LL Reduction Estimate From kModel Tributary fes: D [sa. fi) Override: l:l

305
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One of the infill beams has its own design calculation and is
subject to (2) additional layers of "Load-Linking" reactions.

The "upstream" elements that are part of the load path for
this particular beam will be considered in the tributary area
contributed by this beam to the girder.

Supports  Trbutary Beams  LL Reduction

The selected beam has a tributary floor with Live (LL) arealoads.  KLL: |Se|ect or Input Element Factor -
Werfy or provide inputs far live load reduction calculations. [] Use Heavy LL Reduction Limits
ko L Fecuction Applyl =L (1]t [] Use Wehicle Parking LL Reduction Limits
P ALL™ LL on This Beam [ Supparts 2+ Floors?

. X Factar
[[] Remember LL Reduction Estimate From Model Tributary Are: l:l [s0. ft] Override: l:l

. ..‘: Getting Area from Tributary Beams

Area from tib beam (4]

SN 3= Verify Beam Conditions

: J Supports  Tributary Beams  LL Reduction

The selected bearn has a tributary floor with Live (LL) ares [oads. KL | Select or Inpi

“erify or provide inputs for live load reduction calculations [ UseHeaw
[] Use Wehic
Skip LL Reduction Hower for details. ] Suppots

: [[] Remember LL Reduction Esstimate From Model Tributary frea: I:l s
|

%@&mmﬁatfé(
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The anticipated total tributary area for the girder would be 5(87.5) + (185.5/2) =

530.25 sq ft.

) E Verify Beam Conditions

Supports  Tributary Beams  LL Reduction

The selected beam has a tributary floor with Live (LL) area \oads.l KLL | 2 | Interior Beam v ||

Verify or pravide inputs for live load reduction calculations. [ Use Heawy LL Reduction Limits

Apply L = Lo (0.717] to [[] Use Wehicle Parking LL Reduction Limitz
“ALL™ LL on This Beam [ Supparts 2+ Flaois?

r Ag

Skip LL Reduction

. F actor
] Remernber LL Rreduction | Estimate From b odel | ITnbularyArea. |530'2213{| =g Ft]l Override: l:l 1

kset? (Not Editable) A D N = | E— e

Interior girder supporting roof joists with no slab or deck:
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Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Fioof Live (LR) area loads.

Werify or provide the required information for live load reduction calculations.

. . Apply L = Lo [0.872] to ..
Skip LR Reduction =41 L= | B on This Beam IHoof Pitch: |4.12 ~ | I
. X P F actor
[] Remember LR Reduction Estimate From kModel | I Tributary Area: |32’ 827 | eq. 1) I Overide: l:l f
Ie) ~ = _

Filled region
FILLED REGION - AREA CHECK

Detail ltems (1) ~ Edit Type
imensions R
F,.Ea 1320.87 SF _|
Identity Data A

Image

Comments

Mark

Workset View "Structural Plan: 02 - SE...
Edited by sroswurm4GIQU

Other A
Learning Content

Filled region to back-
check area estimate
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10.4.12.6 Reduced Loads in SEL - Point Loads

Once LL and LR reduction factors have been set and the beam calculation is launched, the
factors will be applied to all applicable loads found on the beam. These loads will populate in
the ENERCALC SEL interface with reduced magnitudes.

NOTE: Reduction factors will be applied to ALL LL or LR loads present on the beam. This
reduction is applied uniformly to all three Revit load types (point, linear, and area), as well as
“Load-Linked” reaction forces. Reduction is applied regardless of whether the forces are
populated in the “Span Loads” or “Loads All Spans” tabs. The design professional is
responsible for verifying that reduction of all loads is appropriate for the design.

Properties X g 00- 3D Starting View - DEMO X 02 - SECOND FLOOR - CALCS
Point Loads _
Point Load 1
Point Loads (1) | g Edit Type
Structural Analysis % | Hosted point load joist
el s f reaction with unreduced
ENERCALE Brecompositel .. magnitude LR = 1.0 K
ENERCALC - PostComposite...
ENERCALC - Ecc. Parallel to XX
ENERCALC - Ecc. Parallel to Y
Orient to Project
Forces ]
Fx 0.00 kip :
Fy .00 kip
Fz -1.00 kip [
g 2
% 0.00 kip-ft
My 0.00 kip-ft
Mz 0.00 kip-ft
Identity Data 2
Description
Comments
Workset Workset]
Edited by sroswurm4GJOU
Design Optien Main Model
Phasing 2
Phase Created {New Construction
Phase Demelished iNone i
Other R
Is Reaction fim| :

Learning Content

2= Verify Beam Conditions - O X

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Roof Live (LR) area loads.

“erify or provide the required information for live load reduction calculations.

) . Apply L = Lo [0.87] o o A
Skip LR Reduction =l L™ LA on Thiz Beam Foof Fitch:

: ) — Factor
[] Remember LR Reduction Estirnate Frarn Model I Tributary Arear | 327.827 | [s. ) Override: I:I
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| 383801t
I% Widx3d I%
Click on +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data .~ Span Loads Loads All Spans rl_oad Combs &
Select Span : I 1
Select Load Type
. _
Copy lore, 2 24 A0 £ 5=
Add Load Del Load Load
[T Auto add beam weight [T Auto Unbalanced Live Load Placermnent
Load Source : | |
] Lr L 5 W E H
Magnitude : | 0| 0.87217261 ||| 0] | o] | 0| | 0| | 0]k
Location : 8.224 ln ft
Reduced point load:
(Default 1 ft used)
LR=(1.0K*0.872)=0.872 K
Description : PointLoad: Lr=08722 k@ 8.224 ft
Span#1l Location B B o] Lr L 5 w E H
Load Type (ft) - - (k) (k) (k) (k) (k) (k) (k)
Point Load

W14x34

Span = 38.380 ft

10.4.12.7 Reduced Loads in SEL — Line Loads

Once LL and LR reduction factors have been set and the beam calculation is launched, the
factors will be applied to all applicable loads found on the beam. These loads will populate in
the ENERCALC SEL interface with reduced magnitudes.

NOTE: Reduction factors will be applied to ALL LL or LR loads present on the beam. This
reduction is applied uniformly to all three Revit load types (point, linear, and area), as well as
“Load-Linked” reaction forces. Reduction is applied regardless of whether the forces are
populated in the “Span Loads” or “Loads All Spans” tabs. The design professional is
responsible for verifying that reduction of all loads is appropriate for the design.
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Hosted line load with

unreduced start magnitude
LR = 0.45 K/ft p,

Line Loads
Line Load 1 ~
Line Loads (1) ~ | g Edit Type
Structural Analysis &
Load Case R1(5)
Nature Roof Live
ENERCALC - PreCompositel...
"ENERCALC - PostComposite.. Hosted line load with
" ENERCALC - Ecc, Parallel to X unreduced end magnitude
ENERCALE - Ecc. Parallel to V. =
Orient to Project LR =0.2 Kt
Uniform Load ]
Projected Load ml
Forces 2
Fx1 0,000 kip#ft
Fy1 0.000 kip/ft
F21 ~0.450 idp/ft
Fx 2 B.000 kip/fe
Fy2 0,000 idip/ft
Fz2 -0.200 kip/ft
Moments #
M 1 0.00 kip-fe/ft
Wy 1 0.00 ip-e/ft
Mz 0.00 kip-fe/ft
Wik 2 0.00 dip-fe/ft
My 2 0.00 kip-fe/ft
Wiz 2 0.00 lip-Fe/ft
Identity Data 2
Description
Comments
Workset Workset]
Edited by SroswurmaGIaU
Design Option Wiain \iodel
Phasing #
Phase Crested Mew Construction :
Phase Demolished None
Gther ¥
Is Reaction 0

Learning Content

E Verify Beam Conditicns

Supports  Tributary Beams LR Reduction

The selected beam has a tributary floor with Roof Live (LR) arealoads.

werify or provide the required infarmation for live load reduction calculations.

Fioof Pitch:
Tributary Area;  [327.827 | [3q.0)

Apply L = Lo [0L872] to

Skip LR Feduction =41 L LR on This Beam

F actor
Override:

]

[] Remember LR Reduction I E stimate From Model I

‘ TR ‘

W24x55

-

]
Clickon +/- to Add. Delete Spans

rGeneraI

Click on Span To Select Click on Support to Modify

rSDan Loads  Loads All 5pans  |Load Combs &

[T Auto add beam weight as Dead Load I~ ~
Load locations start at far left end of beam system and progress over all spans per dimensions.

rBeam Span Data

Reduced line load:

LR =(0.45 K/ft * 0.872) = 0.3925 K/ft

LR = (0.2 K/ft * 0.872) = 0.1744 K/ft

None m o Start Dist End Dist 38.357 | ft

Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Mag @ start | 0.0] || 03925 ||] 0.0] | 0.0 | 0.0 | 0.0 | 0.0 |
Mag @ End : | 0.0] || oara]|] 0.0] | 0.0 | 0.0 | 0.0 | 0.0 |
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Lr(D. 3825,0.1744)

W24x55

Span = 38357 ft

10.4.12.8 Reduced Loads in SEL — Area Loads

Once LL and LR reduction factors have been set and the beam calculation is launched, the
factors will be applied to all applicable loads found on the beam. These loads will populate in
the ENERCALC SEL interface with reduced magnitudes.

.

NOTE: Reduction factors will be applied to ALL LL or LR loads present on the beam. This
reduction is applied uniformly to all three Revit load types (point, linear, and area), as well as
“Load-Linked” reaction forces. Reduction is applied regardless of whether the forces are
populated in the “Span Loads” or “Loads All Spans” tabs. The design professional is
responsible for verifying that reduction of all loads is appropriate for the design.

Properties

Area Loads
Area load 1

Area Loads (1)

X i 00 - 3D Starting View - DEMO =7 03 - 3D Working (THIRD FLOOR) -...

- Edit Type

st'“:t“'am"a'y“ = Hosted area load with
oad Case 01 (2)

Farare T unreduced magnitude
EMERCALC - PreCompositel... LL =0.08 ksf
ENERCALC - PostComposite...

Crient to Project

Projected Load [m]

Forces

Fx1 10.00 psf

Fyl 10,00 psf

Fz i +-80.00 pst
Identity Data

Deseription

Comments

Workset Workset1

Edited by

Design Option Viain Miodel
Phasing

Phase Created Mew Construction
Phase Demolished :None
Other

Is Reaction 0

Leaming Content

Area

TR S

i 00-3DALL

& 03 - 3D Working (FOURTH FLOO... X 01 - GROUND
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s Verify Beam Conditions

Supports  Tributary Beams  Tributary Width Sampling  LL Reduction

The selected beam has atributary floor with Live (LL) area loads.  KLL: | 2 | Interior Beam ™
Werify or provide inputs for live load reduction calculations. [] Use Heavy LL Reduction Limits
ko L Fraduction Apply L = Lo [0817) ta [] Use Wehicle Parking LL Reduction Limits
P “ALL™LL an This Beam [ Supparts 2+ Floars?

’ ) F actor
[] Remember LL Reduction Estimate From Madel | Tributary Area: E [sq. ft) Dverride: I:I

“ 250t ‘
2 W18x35 I&
rGeneraI rBeam Span Data r5pan Loads [CEL RS ELER Y Reduced area load &
[T Auto add beam weight as Dead Load nt ~
0.08 0.8 0.06 o

Load locations start at far left end of beam system and progress over all spans pe

Jone || @ @ | Tributary Width f

Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth

Magnitude : [ oo770] | 00 ||[ o0.06536 |

o
o
o
o

00 | 0.0 | ksf
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D(1.078) L(0.9150)

I

Span = 25.0 ft

10.4.12.9 Reduced Loads in SEL — Linked Reactions

Once LL and LR reduction factors have been set and the beam calculation is launched, the
factors will be applied to all applicable loads found on the beam. These loads will populate in
the ENERCALC SEL interface with reduced magnitudes.

NOTE: Reduction factors will be applied to ALL LL or LR loads present on the beam. This
reduction is applied uniformly to all three Revit load types (point, linear, and area), as well as
“Load-Linked” reaction forces. Reduction is applied regardless of whether the forces are
populated in the “Span Loads” or “Loads All Spans” tabs. The design professional is
responsible for verifying that reduction of all loads is appropriate for the design.

Users should be aware that “Load-Linked” reaction forces produced by a calculation where LL
reduction was used will NOT be stored in the Revit model with reduced magnitudes. This is
because LL reduction is an element-specific code provision, and the permissible level of
reduction will vary from one structural component to the next.

As a result, reactions are stored in the Revit model with an “unreduced” magnitude obtained
by dividing the reduced LL or LR reactions by the applicable reduction factor. This process
prevents “Load-Linking” reactions from being stored in the Revit model with a magnitude that
reflects code provisions unique to only one specific element and allows loading in the Revit
model to remain valid even when the LL reduction settings on various elements change over
time.

As an example, consider the design scenario illustrated below. The floor framing layout uses
long-span deck with a large spacing between floor beams, causing both the beam and its
supporting girder to be individually eligible for LL reduction. The floor beam is designed first,
and live load reduction is activated:
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&L Verify Beam Conditions

Supports | Tibutary Beams  Trbutary Widith Sampling  LL Reduction

The selected beam has a fributary floor with Live (LL) area loads.  KLL: |Z | Interior Beam
[] Use Heavy LL Redustion Limits

Werify or provide inputs for live load reduction calculations.
St L Fodacton ooy L= Lo [817]10 [] Use Wehicle Parking LL Reduction Limits
"ALL™ LL on This Beam [ Supperts 2+ Flaors?
Factor

[ Remember LL Redustion E stimate From Model

~—

|
o e o e—

(it Workset1 (Mot Editable)

|  250f

W18:35

por

Click on Span To Select

Click on to Add, Delete Spans
[Span Loads " Loads Al Spans  [Load Combs
[T Automatic Unbalanced Live Load Placement ~

General rBeam Span Data

[T Auto add beam weight as Dead Load

Load locations start at far left end of beam system and progress over all spans per dimensions.
Hore | IE e | Tributary Width ft
Dead LR: Roof Live L:Floor Live Snow Wind E:Seismic H: Earth
Magnitude : | 00770 | 00| [ 006536 | | 00| | 00| | 00| | 0.0 | ksf
D{1.078) L{0.9150)
v v v v v

x W18x35
N
|

Span =25.0ft
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Extreme Reactions ( kips)

Support #1
Support #2

D Lf S W E H
13.48 11.44
13.48 11.44

Support reactions

caused by reduced
live load magniutude.

Following the design of the infill floor beam, the girder is designed next, but LL reduction on
the girder is NOT activated. The girder calculation populates in ENERCALC SEL with
unreduced reactions from the beam, demonstrating that the design of the girder is NOT
inappropriately influenced by the reduction factor previously used to design the beam.

&& U i & T8 <

1 Workset1 (Not Editable)

3= Verify Beam Conditions

Supports  Tributary Beams L Reduction

The selected beam has a tributary floor with Live (LL) area loads. KLU |Se¢ed or Input Element Factor ~

Werify or provide inputs for live load reduction calculations.

. " Apply L =La(1)ta
Skip L Rreduction ool TR | o Shie Baaam
[] Remember LL Freduction Estimate From Hodel

[ Use Heawy LL Rredustion Limits
[] Use Vehicle Parking LL Reduction Limits
[ Supports 2+ Flaors?

Taes [ Joan B [
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‘ W son
‘ R

2 W2indd

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

rGeneraI rBeam Span Data -~ Span Loads  |Loads All Spans rl_oad Combs 1 &

Select Span : 1
Select Load Type
+ -
T Horg 2+ ass) s} el =
Add Load Del Load Load
[T Auto add beam weight r
Load Source : | Linked Reaction Load - DO NOT MODIFY
D Lr L S w E H
Magnitude : [ 13475 | 0 |[24.0009132 || | o] | 0 | 0] | 0k
Location : I13, I.- ft
e 4 e pe L a
(Default 1 ft used)
20 2Q 2 10ad ed O
20 O e pe dllo
Description : PointLoad: D=13.475, L=14.001 k@ 14.01
Span#1 Location D Lr L 5 w E H
Load Type (ft) (k) (k) (k) (k) (k) (k) (k)
Point Load 14.000

D{13.475) L(14.001)

e

x W2ixdd

Span =280 ft |
»

—

The girder design is then re-launched, this time with LL reduction activated. In this case, the
girder tributary area differs significantly from the beam tributary area, corresponding to a

different LL reduction factor.
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& Verify Beam Conditions

Supports  Tributary Beams ~ LL Reduction

The selected beam has atributary floor with Live (LL) arealoads. KL [2 1 ntenor Beam -
Werify or provide inputs for live load reduction calculations [J Use Heavy LL Reduction Limits
T fpphy L = Lo [0724) to [ Use Vehicle Parking LL Reduction Limits
“ALL™LL on This Beam [ Supports 2+ Flaars?
Fact
2 D 03 © C Dl 59 L8 [ Remember LL Reduction | Estime FromModel | Trbutar Avea [s99888] (eq 1y FCter
ERR 9 %A B e <

i Workset1 (Not Editable)

When the girder calculation is launched, the unreduced beam LL reaction is detected and
automatically reduced using the reduction factor computed for the girder calculation.
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‘ 2ot
[ ]
% W21344 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data ~ Span Loads  |Loads All Spans rl_oad Combs l &
Select Span : 1
Select Load Type
. _
Copy dlone, L 2 L Ll =
Add Load Del Load Load
[ Auto add beam weight r
Load Source : | Linked Reaction Load - DO NOT MODIFY |
D Lr L 5 w E H
Magnitude : | 13.475 | | 0 | |[10.14124445 || | ol | ol | ol | ok
Location :
={=F ea 0 =Te =Te .
(Default 1 ft used) 2 girge =Te D AClo

Description : PointLoad: D=13.475 L=10141k@ 1401 4 0 / 0 14

Span#1l Lecation . B D Lr L 5 w E H

Load Type (ft) o o (k) (k) (k) (k) (k) (k) (k)
Point Load 14.000 0 414445826965

D(13.475) L(10.141)

x W21xdd

Span=280ft

le

10.4.12.10 Adding or Modifying Loads in ENERCALC SEL

It is advisable for users to remain aware of whether live load reduction is currently active in an
ENERCALC SEL calculation at any given time. Although there is not a direct indication of
reduction status within the ENERCALC SEL interface, the reduction settings are managed
during calculation launch from Revit as previously described.

NOTE: Any live loads (LL) or roof live loads (LR) that are added or modified from the
ENERCALC SEL interface while LL or LR reduction is active in a calculation will be treated as
REDUCED magnitudes. This load will then be created or updated in the Revit model with an
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“unreduced” magnitude obtained by dividing the reduced magnitude by the applicable
reduction factor.

This process prevents loads from being stored in the Revit model with a magnitude that
reflects code provisions unique to only one specific element and allows loading in the Revit
model to remain valid even when the LL reduction settings on various elements change over
time.

If this behavior is undesirable, loads may be modified directly from the Revit model, or from
ENERCALC SEL calculations where LL reduction is not activated.

In the example below, a calculation for a floor beam supporting long-span deck is launched
with LL reduction activated.

& Verify Beam Conditions — O >

Supports  Tributary Beams  LL Reduction

The selected bearm has a tributary floor with Live (LL) area loads. KLL: | 2 | Interior Beam W

“erify or provide inputs for live load reduction calculations. [] Use Heawy LL Reduction Limits

S LL Pt #pplyL = Lo [EI._S‘I 7o [] Use Wehicle Parking LL Reduction Limits
2 L1 LL on This Beam [] Supparts 2+ Floors?

. ) F actor
[] Remember LL Reduction I Estimate From Model I Tributary Area EI (5. ft) Overmide: l:l r

0 =) = — =

Since LL reduction was activated during launch, all LL magnitudes displayed in the
ENERCALC SEL interface are reduced.
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‘ 250t
[ ]
% W35 %
Clickon +/- to Add. Delete Spans Click on Span To Select Clickon Support to Madify
rGeneraI rBeam Span Data rSpan Loads Loads All Spans  |Load Combs &

™ Auto add beam weight as Dead Load r ~
Load locations start at far left end of beam system and progress over all spans per dimensions.

we [ @m = Tributary Width f

Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth
Magnitude : | o770 | 0.0||[ 006536 |

o
o
o
o

0o | 0.0 | ksf

If this live load magnitude is manually modified by the user, the newly revised magnitude is
treated as a reduced magnitude.

‘ B0t
[ 1
2 W1EE 2
Clickon +/- to Add. Delete Spans Click on Span To Select Clickan Support to Modify
rGeneraI rBeam Span Data rSpan Loads Loads All Spans  |Load Combs 4

™ Auto add beam weight as Dead Load - ~
Load locations start at far left end of beam system and progress over all spans per dimensions.

Hore oo m Tributary Width ft

Dead LR: Roof Live L:Fleor Live Snow Wind E:Seismic H: Earth

Magnitude : [ oo70] | 0.0 | 0.080 || | .ol 00] | 0.0] | 0.0 | kf

This will result in the underlying area load in the Revit model being updated to a magnitude of:

LL = (0.08 Ksf) / 0.817 = 0.09792 Ksf
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Newly revised area load:

LL = (0.08 Ksf)/ 0.817 = 97.93 psf

Area Loads
Area Load 1 N

Area Loads (1) « | Hg Edit Type
Structural Analysis H
Load Case LLT (2)

Mature Live

EMERCALC - PreCompositel...

EMERCALC - PostComposite...

Orient to Project

Projected Load ]
Forces H
Fx 1 0.00 psf

Fy1 0.00 psf

Fz1 -97.93 psf
|dentity Data ]
Description

Comments

Workset Workset1

Edited by sroswurm4GJQU

Design Option Main Model
Phasing A
Phase Created Mew Construction

Phase Demaolished None
Other H
Is Reaction |

Learning Content

Area 7835.83 5F

10.4.12.11 Relaunches and “Remember” Controls

In order to help ensure a fast and intuitive design process, ENERCALC for Revit provides a
number of tools for retaining various information about LL reduction settings from one launch

of a beam calculation to the next.

For any calculation where the user wishes to verify and approve LL reduction or LL reduction
settings only once and not be prompted again, the launch window includes checkbox options
marked “Remember LL Reduction” and “Remember LR Reduction”.

2= Verify Beam Conditions

Supports  Tributary Beams

Skip LL Reduction

LL Reduction | R Reduction

Applp L =Lo 1] to
“aLL™ LL on This Beam

The selected beam has a tributary floor with Live (LL) area loads.  KLL: | 1 | Cantilever Beam w

Werify or provide inputs for live load reduction calculations.

[] Use Heawy LL Reduction Limits
[] UseWehicle Parking LL Reduction Limits
[] Supparts 2+ Floars?

I ] Remember LL Reduction I I

Estimate From kdodel

Factor
Owerride; I:I

I Tributamy Area: (175 [2q. /]
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2= Verify Beam Conditions - O *

Supports  Tributary Beams LL Reduction LR Reduction

The selected bearm has a tributary floor with Roof Live (LR) area loads,

Werity ar provide the required infarmation far live load reduction calculations.

Applv L =La 1] to ) -
PR Lol Rt pich: [012 () -
: ; Factor
I [] Remember LR Reduction I Estimate From Model Tribtary Area: [=a. Ft] Override: I:I

Skip LR Reduction

Activating the “Remember...” checkbox prior to clicking the “Apply...” button will cause
ENERCALC for Revit to retain the input values and calculated factor currently displayed in the
launch window on subsequent launches of the calculation. Future launches of the beam or
girder calculation will automatically apply the stored reduction factors rather than calculating
new factors or presenting data to the user for approval.

For any calculation where the user does not wish to use LL reduction or LR reduction at all,
these options may be bypassed using the “Skip...” button, as described in “Navigation
Overview[zsr". Selecting the skip option will automatically cause associated reduction options
to be suppressed on subsequent launches of the current beam or girder calculation. It is not
necessary to activate the “Remember...” checkbox prior to choosing the “Skip” the reduction
options. Future launches of the beam or girder calculation will automatically apply reduction
factors of 1.0 rather than calculating new factors or presenting data to the user for approval.

For calculations where the user has previously chosen to “Skip...” or “Remember...” on the
live load reduction options during an earlier launch, these options will be bypassed indefinitely
on all future launches of the calculation. If at any point the user wishes to alter this setting and
once again be prompted to verify or modify these values, the “Remember” setting may be
altered from the Element Manager window. These settings are displayed on the first tab of
“Beam Properties” when a calculation is selected from the summary table of the Element
Manager window.
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=N — ]

%= SEL Revit Elernent Manager - O >
g

Elements Graphics Debug

e [ == [mm = [
MoDesc Steel_Beam W24X55 0
l Not Set Steel_Beam W16X26 Cancelled 0
NoDesc Steel_Beam W12x%35 Supports 0 I
Mot Set Steel_Beam W16X26 0
MoDesc Steel_Beam W21x44 Supports 0
Steel_Beam W21x44 Supports ]
Mot Set Steel_Beam W16X26 0
NaoDese Steel_Beam W1EX26 0 I
MoDesc Steel_Beam W1EX26 Geometry, Supports... |0 I v

[] Zaam Ta Selection Filter Fields

| Wiew and Apprave Results | | Delete This Cale. \ Link This Cal ta My ECE File Fiter Elements
[ From Revit Orly Clear Filters
Beam Properties  Beam Supports Beam Spans  Span Loads  Trbutary Elements  Child Elements  Calc Results
Remember Support Selections
Span Index gﬁoaeam Section Type O

[ Remember Tributary Beam Selections

W2xdd STLW Tributary Geometry Sampling Density:

| From Preferences w | 0 [Feet]

[] Remember LL Redus  LL=LLa " |0.712510
[] Remember LR Redux LR =LRo* '

The respective reduction factors for LL and LR are shown for reference only and may not be
modified directly from this view. If the “Remember...” checkbox is unchecked, then the
corresponding reduction settings are not locked and they will be presented for review and
approval on the next launch of this calculation. If the “Remember...” checkbox are checked,
then the corresponding reduction settings are locked and will not be presented for review and
approval on the next launch of this calculation. The reduction factor shown next to the
checkbox will be replied automatically on all launches and recalcs of the calculation. Each
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setting may be locked or unlocked as desired by toggling the status of the checkboxes and
then clicking “Apply”.

S — ]

E SEL Revit Element Manager - O X

Elements Graphics Debug

B B B G e |
MoDesc Steel_Beam W24x55 0
l Mot Set Steel_Beam W16X26 Cancelled 0
NoDesc Steel_Beam W12x%35 Supports 0 I
Mot Set Steel_Beam W16X26 0
MoDesc Steel_Beam W21x44 Supports 0
Steel_Beam W21x44 Supports 0
Mat Set Steel_Beam W16X26 0
NaoDesc Steel_Beam W1EX26 0 I
NoDesc Steel_Beam W16KX26 Geometry. Supports... [0 I v

[] Zaam Ta Selection Filter Fields
| Wiew and Apprave Results | | Delete This Cale. \ Link This Cal ta My ECE File Filter Elsments

] From Revit Only Clear Filters

Beam Properties  Beam Supports  Beam Spans  Span Loads  Trbutary Bements  Child Blements  Calc Resufts

AISC Beam [] Remember Suppart Selections
Section

Span Index Section Type

[] Remember Tributary Beam Selections

W21x44 STLW Tributary Geometry Sampling Denzsity:
|Fron1 Preferences V| 0 [Feat]

[ Remember LL Redus  LL =LLa ™ |0.712510
[] Remember LR Redux LR =LRo*

I

For calculations where the user has NOT previously chosen to “Skip...” or “Remember...”
the live load reduction options during an earlier launch, these options will be presented for
review and approval on all future launches of the calculation. By default the reduction inputs
and calculated reduction factors from the previous run will automatically populate the form on

© 2026 ENERCALC, LLC



326 ENERCALC Link for Autodesk® Revit®

subsequent runs. These values may be manually modified or overwritten by choosing the
“Estimate from Model” option.

10.5 Beam Design Rules

ENERCALC for Revit provides users with the ability to create and assign customized beam
design rules to various beam elements throughout the Revit model. The use of beam design
rules enables users to exert large-scale control over the design behavior of beams across a
Revit project without needing to manually change settings repeatedly in the ENERCALC
interface after each calculation launch. Beam design rules are defined and stored within
individual Revit projects (.rvt files). Rule definitions are not able to be transferred from one
Revit project file to another at this time.

Beam design rules can control all of the following design inputs:

¢ Auto add beam weight

‘ 100t
[ |
& &
Click on +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data ~~ Span Loads  |Loads All Spans rl_oad Combs l &

Select Span : 1

Select Load Type

Copy — <

Add Load Del Load Load
i N

. ) ‘

e Deflection ratio - Total
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Clickon +/- to Add, Delete Spans Click on Span To Select

M Beam Span Data  |Span Loads rl_oads All Spans rl_oad Combs l

Click on Support to Modify

4

Select Span 1

Section Name ‘

Auto Select

‘ Database

Quick-List  |Properties Select Edition

Select Type

B

AISC 14th Edition

Shapes in AISC 14th Edition

S | HP | H55'5q| W4x13
c | MC | HSS-Rect| W5x16

M
WT

W5x19
MT | ST | HSS-P | W6x8.5

L-Eq

W6x9
| L-Uneq | TS-Rect | Wex12

LL-Eq

| Wex16
LL-LLBB T5-5q W6x15

LL-SLEB P Wex20
Wex25

Wax10
Wax13

Minimum Allowabl

Transient Load

e Deflection ratio - Live Load

Clickon +/- to Add, Delete Spans Click on Span To Select

Beam Span Data  |Span Loads rl_oads All Spans rl_oad Combs l

Select Span

Span Length

Section Name

e Deflection Ratios:
t L/ | 360 Total Load: L/ | 180 —

Click on Support to Modify

4

B
[ oo«

‘ ‘ Database

Auto Select

Quick-List  [Properties Select Edition

Select Type AISC 14th Edition
Shapes in AISC 14th Edition
w 5 | HP | HS5-Sq | Wex13
M | c | MC | HSS-Rect | W5x16
W5x19
WT | MT | ST | Hs5-P | Wex85
Wex9
L-Eq | L-Uneq | Ts-Rect | Wex12
W6x16
LL-Eq | LL-LLEE Ts-Sq -
LL-SLEB P

Minimum Allowable Deflection Ratios:

Transient Load

Ly 260 | Total Load: L/ 180

© 2026 ENERCALC, LLC




328

ENERCALC Link for Autodesk® Revit®

e Design method (ASD / LRFD)

100t
3 2

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

General Beam Span Data rSpan Loads rl_oads All Spans rl_oad Combs l &

DESCRIPTION

-—-None--

Design Method e LRFD _

Design Values Fy : Steel Vield ksi
E: Modulus 29,0000 | ksi

NOTE: Assignment of Beam Design Rules is NOT mandatory to launch a calculation. Any

beam calculation launched without explicitly applied rules will be launched with the following
default rules:

o Auto add beam weight = true

e Deflection ratio - Total = 180

¢ Deflection ratio - Live Load = 240
¢ Design method = ASD

Beam design rules are accessed from the ribbon bar, using the "Edit Design Properties"
button:

REcGHG-K-7-8 =2-FO0A @-2F L8+

m Architecture  Structure  Steel Precast Systems Insert Annotate  Analyze  Massing & Site  Collaborate  View Manage  Add-Ins  ENERCALC SEL

= = = ®@ @ /L ® I I E L

Licensing Preferences Element |Edit Design| Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager |Properties v v v v

Menus Color Key ~ Existing Calculations Beams Cc

Properties X f2 3D-DEMO X

i T
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REeHG - G- @@ =-FO0A G-0F %@+

Architecture  Structure  Steel  Precast Systems Inset  Annotate Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  ENERCALC SEL

= = = |§..E| ( @ ‘Lﬁg » @ X T H —l
== = = 5 & ¢ S e = e
Licensing Preferences Element | Edit Design| Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager| Properties ” " v v
Sz Edit Design Properties S Eg
Manage material properties or design rules and assign them to h
Properties elements,
R,
g 30view -

When triggered from the ribbon button, the menu will load in the lower right corner of the Revit

This menu also contains tabs for managing other design properties, including concrete and
rebar material properties. For more detail on the use of these tabs, refer to Concrete Material

Progerties@ and Rebar Material Properties|«3). Users should note that the basic mechanics
are the same for all design definition tabs found in this menu. The processes to "Apply",
"Modify", "Add", "Delete", or "Erase from Elements" do not vary from tab to tab. Regardless of
which definition tab is being used, users may reference the following sections for guidance
about managing design definitions:

Applying Rules to Elements 0]

Modifying Rules /s3]

Adding Rule Definitions to a Proiect@
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Deleting Rule Definitions from a Proiect@

Erasing Rule Definitions From Elements| s

Navigating Rule Definitions| ]

In a new project where no previous definition editing has been performed by the users, the
menu will be populated automatically with a set of 3 sample beam design rules which are
stored in the .rvt file by default. Use of these default rules is optional. They may be removed
or edited/renamed as desired by the user (see Modifying Rules|=3)). Even though they exist in
the Revit model, the default rules will not influence the behavior of beam calculations unless
manually applied to specific beam elements by the user.

45! Design Properties and Rules - O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element
Beam Design Rules Concrete Rebar
Defintion Name ABL? {:\mdd De'FTim L/ LLLD,,EH ra:frl.%ré Saved? E%T;m
» CENECEECEEEE - - IR
Default Beam Rules 2 240 360 ASD v 0
Default Beam Rules 3 240 360 LRFD |+ 0
New Delete
Save Changes
Apply Definition To Elements Erase Definitions From Elements
Close

10.5.1 Applying Rules to Elements

The beam design rules stored in a project and displayed in the "Design Properties and Rules'
menu do not have any influence over the behavior of beam calculations unless they are
manually applied to specific elements by the user. Once a design rule has been applied to a
beam, the rule will be detected automatically during subsequent calculation launches for that
element. The calculation will then load in the ENERCALC interface with the design properties
specified by the design rule already applied.

Rules are applied using the "Apply Definition To Elements" button:
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85 Design Properties and Rules — O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element
Beam Design Rules Concrete Rebar
Definition Name _\mo "—’.\ﬁd De‘FTim LL Deﬂ Flests#\gu‘; Saved? Element
> __IEI --
Default Beam Rules 2 240 360 ASD
Default Beam Rules 3 240 360 LRFD |v 0
New Delete
Save Changes
” Apply Definition To Elements ‘l Erase Definitions From Elements
Close

When a definition is selected in the table, clicking the "Apply" button will trigger a multi-select
process in the Revit Ul. EFR will await element selection by the user:

REGHG R 7@ =-VO0A @ -0FE @+

File Architecture  Structure  Steel  Precast Systems Insert Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  ENERCALC SEL

Menus Color Key ~ Existing Calculations Beams Ce

|Multiple Finish  Cancel

Properties X {3 3D - DEMO
N
Q’j 3D View

Properties help /

1/8"=10" B9 ik G o Folig " 9 (B!
klick to select multiple elements, TAB for alternates, ESC quit.l

When navigating the Revit Ul during the selection process, only beam and girder elements (of
all materials) are eligible for selection to apply beam design rules:
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‘‘‘‘‘‘‘‘

,,,,,,

.........

Chekto seect mulipe sements, TABfor atemates, E5C qui.

When the desired elements have been selected, clicking the "Finish" button will cause the
menu table to update with the quantity of elements to which the definition has been applied:

85 Design Properties and Rules — O X

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element

Beam Design Rules Concrete Rebar

Definition Name E‘BL;O md DETﬁD_ tL L Fl?];sgg[}ré Saved? EIthrT{Ient
_
Default Beam Rules 2 36
Default Beam Rules 3 240 36 LRFD ~ 0
New Delete
Save Changes
Apply Definition To Elements Erase Definitions From Elements

Close

Clicking "Cancel" during the selection process will halt the operation with no impact to the
Revit model or the menu table.

Clicking the "Apply" button will have no effect when there is no definition selected in the table:
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8 Design Properties and Rules

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.

Beam Design Rules  Concrete Rebar

Dertontame  gtRd B WO USE seer B

Default Beam Rules 1 %] 180 360 ASD v 0

» Defauit Beam Rules 2 ™ 240 360 ASD v & 0
240 360

[ Save Changes |

“ Apply Definition To Elements || l Erase Definitions From Elements

Close

Clicking the "Apply" button when the currently selected definition contains unsaved changes
will result in the following warning:

B8l Design Properties and Rules

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.

Beam Design Rules  Concrete Rebar

& .
2= Concrete Material Unsaved

You cannoct assign a material definition to an element until it is saved.
Save the definition before assigning it to elements.

[ Save Changes |

[ Aeply Definition To Elements | | Erase Definitions From Elements

Close

For more information about "Saved" vs "Unsaved" definitions, refer to Modifying Rules/ss] and
Adding New Rules /.

10.5.2 Modifying Rules

Any design rule definition found in the table may be modified as desired by the user. The final
(2) columns in the table ("Saved" and "Element Qty.") are read-only and may not be modified.
The "Saved?" check box indicates whether the changes to the definition have been saved in
the Revit project. If the "Saved" check box is un-checked, any changes made to the definition
will be lost when the menu is closed. The "Element Qty." column indicates how many
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elements in the Revit model have been assigned to use the corresponding definition (see
Applying Rules to Elements|so]).

The individual values in the first (5) columns of each definition may be manually modified by
simply clicking in the table cell and changing the value:

8! Design Properties and Rules - O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete Rebar
) Auto Add Tot. LL Defl. Design Blement
Defintion Name Bm. Wt DeflL/ L/ Method  52ved7 gy
3 Revised Rule Name ASD
240 360 ASD |v| M 0
240 360 LRFD v 0
| New | | Delete |
Save Changes
| Apply Definition To Elements | | Erase Definitions From Elements
- O X

85! Design Properties and Rules
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.

To modify a single element. create a new definition and apply it only to the desired element.
Beam Design Rules Concrete  Rebar /

Once changes have been made to a definition, the "Saved" column check box will be cleared
(un-checked), indicating that the row's definition has unsaved changes:
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85! Design Properties and Rules X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.
Beam Design Rules Concrete Rebar /
. Auto Add Tot. LL Defl. Design Element
Defintion Name Bm. Wt DeflL/ L/ Method | 53ved7 | Tany
» ASD
Defavit Beam Rules 2 %] 240 360 ASD v [ 0
Defauit Beam Rules 3 240 360 LRFD |v| M 0
| New | | Delete
[ Save Changes J
[ Apply Definition To Elements J l Erase Definitions From Elements

Values may be changed in any or all rows of the table, but changes will not be permanent until
saved using the "Save Changes" button. The "Save Changes" command is not specific to
the currently selected row. It will save all changes to all rows in the "Beam Design Rules"

table.
85! Design Properties and Rules O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.
Beam Design Rules Concrete Rebar
! Auto Add Tot. LL Defl. Design EBlement
Definition Name Bm. Wt  Defl.L/ L/ Method  S3ved? Ty
3 ASD v
Default Beam Rules 2 %] 240 360 ASD vl M 0
Default Beam Rules 3 %] 240 360 LRFD  |~v| 0
| New | | Delete |
I Save Changes ]|_
[ Apply Definition To Elements J l Erase Definitions From Elements

After changes have been saved, all rows in the table will again show that they are "Saved" via

the check box indicator:
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85! Design Properties and Rules - O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.
Beam Design Rules Concrete Rebar
. Auto Add Tot. LL Defl. Design Element
Defintion Name Bm. Wt DeflL/ L/ Method | 53ved7 | Tary.
» ASD
Defavit Beam Rules 2 %] 240 360 ASD  v| [ 0
Defauit Beam Rules 3 240 360 LRFD v| M 0
| New | | Delete
[ Save Changes J
[ Apply Definition To Elements J l Erase Definitions From Elements

As noted in the heading above the table, users should be aware that changing a definition will
automatically impact ALL ELEMENTS to which the definition has been assigned:

85! Design Properties and Rules = O X
Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete  Rebar
. Auto Add Tot. LL Defl. Design Eement
Defintion Name Bm. Wt Defl L/ L/ Method  53Ve47 Ty
» ASD
Default Beam Rules 2 240 360 ASD |v| M 0
Default Beam Rules 3 %) 240 360 LRFD v| 0
| New | Delete |
‘ Save Changes ‘
| Apply Definition To Elements || Erase Definitions From Elements

Whenever changes are made to a design rule definition, there is a risk of impact to existing
calculations that were launched using a previous version of the rule. As a result, any beam
calculation bearing the modified definition will automatically be placed in a warning state. This
is evident via both color-coded highlighting in the Revit view and via the Element Manager:
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2= SEL Revit Element Manager

Bements Graphics Debug

SEL Cale SEL Cale Revit Blement Change
Title Type Name Wamings

NoDesc Steel_Beam W18x35
NoDesc Steel_Beam W16X26 Design Rules

[[] Zoom To Selection Filter Fields

Delete This Calc Link This Calc to My .ECE File Filter Elements

[] From Revit Only Clear Filters

10.5.3 Adding Rule Definitions to a Project

New beam design rules may be added to the table using the "New" button:

8! Design Properties and Rules — O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element
Beam Design Rules (Concrete Rebar
- Auto Add Tot LL Defl. Design Element
Definition Name Bm. Wt Defl. L/ L/ Method Saved? Qty
» Revised Rule Name n 136 240 ASD v 1
Default Beam Rules 2 240 360 ASD v 0
Default Beam Rules 3 240 360 LRFD |+ 0
[ % o
Save Changes
Apply Definition To Elements Erase Definitions From Elements
Close

The "New" button will generate a new row in the table. The user may name and modify this
new definition as described in Modifying Rules| s\
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8 Design Properties and Rules

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.

Beam Design Rules Concrete Rebar

: Auto Add Tot. LL Defl. Design Element
Definition Name Bm. Wi Defl.L/ L/ Method  Saved? "oy
» Revised Rule Name 136 ASD
Defaut Beam Rules 2 240
Defautt Beam Rules 3 240

New Beam Rule

When a new rule is created and modified, it will not be permanently added to the project until
saved using the "Save Changes" button. Closing the menu before saving will cause the new

rule to be discarded.

85! Design Properties and Rules = O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete  Rebar
. Auto Add Tot. LL Defl. Design Eement
Defintion Name Bm. Wt DeflL/ L/ Method  53Ved7 Ty
» Revised Rule Name O 136 240 ASD |v| M 1
Defauit Beam Rules 2 240 360 ASD |v| M 0
Default Beam Rules 3 %) 240 360 RFD v M 0
ASD |v
| New | Delete |
|[ Save Changes II_
| Apply Definition To Elements | | Erase Definitions From Elements |
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8 Design Properties and Rules — O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete Rebar
’ Auto Add Tot. LL Defl. Design Bement
Definition Name Bm. Wi Defl.L/ L/ Method  Saved? "oy
Revised Rule Name O 136 240 ASD |v| M 1
Default Beam Rules 2 240 360 ASD |v| © 0
Default Beam Rules 3 M 240 360 LRFD v| M 0
» ASD |~
| New | | Delete |
[ Save Changes J
| Apply Definition To Elements | | Erase Definitions From Elements

A newly added beam design rule does not have any influence over the behavior of beam
calculations until it is manually applied to specific elements by the user (refer to Applying

Rules to Elements|sw).

10.5.4 Deleting Rule Definitions from a Project

Beam design rule definitions may be removed using the "Delete" button. Using this button will
remove the currently selected definition.

8! Design Properties and Rules - O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete Rebar
) Auto Add Tot. LL Defl. Design Blement
Defintion Name Bm. Wt DeflL/ L/ method  52v%d7 gy
3 Default Beam Rules 1 M 180 360 ASD |v| 0
Default Beam Rules 2 M 240 360 ASD |v| M 0
Default Beam Rules 3 240 360 LRFD v 0
ASD v
New Delete
[ Save Changes J
| Apply Definition To Elements | | Erase Definitions From Elements

If the currently selected definition is newly added to the table during the current menu session
and has never been saved, then the "Delete" button will remove it immediately without any
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additional confirmation required. However, if the definition has previously been saved, then
the "Delete" button will trigger a warning requiring confirmation before removal:

B8l Design Properties and Rules - O X

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.

Beam Design Rules  Concrete  Rebar

: Auto Add Tot. LL Defl. Design Bement
Defintion Name Bm. Wi,  Defl.L/ L/ Method ~ 53ed?  “gey
Default Beam Rules 1 M 180 360 ASD v M 0
Default Beam Rules 2 240 360 ASD |v| M 0
3 LRFD
New Beam Rule M A= Remove Design Rule? - O X
Remaving a design rule cannot be undone.
Da you wish to continue?
[New |  [[Dle]
‘ Save Changes ‘
‘ Apply Definition To Elements ‘ ‘ Erase Definitions From Elements

Close

If the currently selected definition has already been applied to one or more elements, the user
will be warned that definitions cannot be removed while in use:

B8l Design Properties and Rules

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.

Beam Design Rules Concrete Rebar

Auto Add Tot.
Bm. Wt. Defl. L/

180

Definition Name

s s Design Rule In Use

You cannot remove a definition that is currently in use. You must erase the definition from these
elements, or assign a different definition to these elements before removing the definition.

‘ Apply Definition To Elements ‘ ‘ Erase Definitions From Elements

The elements in question may be assigned a different rule as described in Applying Rules to

Elements/s»o), or the rule may be erased from the elements, as described in Erasing Rules

From Elements[s1l. Once the definition is no longer assigned to any elements, it may be
removed.
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10.5.5 Erasing Rule Definitions From Elements

Rules may be selectively erased from the elements they were previously assigned to using
the "Erase Definitions From Elements" button.

Users should take note that the "Erase Definitions" control is independent of the current table
row selection. Using this command will erase ANY beam design rule from the elements the

user picks.

85 Design Properties and Rules — 0 e

Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element

Beam Design Rules (Concrete Rebar

Auto Add Tot LL Defl Design Element
Definition Name Bm. Wt Defl. L / Method Saved?
> _“.E- --
Default Beam Rules 2 360 ASD v
Default Beam Rules 3 240 36 LRFD |~ 0
New Delete
Save Changes

Apply Definition To Elements “ Erase Definitions From Elements "_

Close

Similar to the "Apply" control, the "Erase" control will trigger a multi-select process and await
element selection by the user:

REecHG-R-~-8 =2-F0A @-2F LB+

(7 Architecture  Structure  Steel  Precast Systems Insert  Annotate  Analyze  Massing & Site  Collaborate  View Manage Add-Ins  ENERCALC SEL

Menus Color Key « Existing Calculations Beams Ce

|Mu\tiple Finish| Cancel

Properties X f2 3D - DEMO
A\
@ 3D View

Properties help / 7

18" =1-0" B Fix G To R b5 03> 9 Chdh
klick to select multiple elements, TAB for alternates, ESC quit.
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When the user clicks "Finish" to complete the selection operation, all selected elements will
have their beam design rule erased, regardless of which rule is highlighted in the table. The
"Element Qty." column will then automatically update to reflect the fact that some elements

have had their beam design rule erased:

8! Design Properties and Rules - O X
Note: Any changes to material definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete Rebar
Defintion Name e oais i Mahod  Seved?
» ASD
Default Beam Rules 2| [ 240 360 ASD |v| M
Defauit Beam Rules 3 240 360 LRFD [
| New | | Delete |
Save Changes
‘ Apply Definition To Elements ‘ I Erase Definitions From Elements I

Similar to the case of modifying rules, there is a risk of impact to existing calculations when
rules are erased from elements. As a result, any existing beam calculation whose beam
design rule was erased will automatically be placed in a warning state. This is evident via

both color-coded highlighting in the Revit view and via the Element Manager:
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2= SEL Revit Element Manager

Bements Graphics Debug

SEL Calc SEL Cale Revit Blement Update Change
| Title Type Name: Status Wamings
NoDesc Steel_Beam W18x35
NoDesc Steel_Beam W16X26 Design Rules

[[] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My .ECE File Filter Elements

[] From Revit Only Clear Filters

Any beam calculation that is subsequently relaunched after its design rules have been erased
will be launched with the following default rules:

Auto add beam weight = true
Deflection ratio - Total = 180
Deflection ratio - Live Load = 240
Design method = ASD

10.5.6 Navigating Rule Definitions

Once beam design rules have been defined and applied to various elements throughout the
Revit model, the assignments can be conveniently reviewed from the "Design Properties and
Rules" menu. Similar to the selection behavior of the Element Manager, this menu provides
users with a bi-directional selection workflow.

Selecting a definition in the design rule table will automatically select all elements in the Revit
model that carry the selected definition:
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2 Design Properties and Rules

Note: Any changes to material defintions will be applied to ALL ELEMENTS currently using that defintion.
To modify a single element, create a new dsfinition and apply it ony to the desired element

Beam Design Rles Concrte  Rebar

New Delete

Seve Changes

Aoply Defiiton To Elements Erase Defnitions From Elements

Close

2 Dosign Propertis and Rules

Note: Any changes to material dafintions will be spplied to ALL ELEMENTS currently using that dafintion
To modify a single element, create a new definition and apply it oy to the desired element

Beam Desgn Rdes Concrte Rebar
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initions will be opplied to ALL ELEMENTS curently using that definiton.
‘anew definition and apply t only to the desired lement

eson
vvvvvv

Clicking a definition row in the table that has not been assigned to any elements will not cause
any selection in the Revit model:

property o ule definitions will be spplied to ALL ELEMENTS curently using that defintion
anew definition and apply it ony 1o the desired element

Conversely, clicking a single element in the Revit view will automatically select the table row
of the definition assigned to the element:
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‘and apply it nly to the desired elems

Clicking an element that has no definition assigned to it will not result in any table row

selection:
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10 the desired

Note: Any changes to property or ule definitions will be applied 1o ALL ELEMENTS curently using that defintion
To tion and apply it only 10 the desired clement.

o
modify  single element. create o new defin
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10.5.7 Changing Design Rules in ENERCALC
Once a beam calculation has loaded in the ENERCALC interface, the various design

properties driven by beam design rules are exposed to view and modification by the user in
various locations. The precise location of these controls may vary from one beam module to

the next.

Steel Beam

@) PRINT CANCEL

33.01t

SAVE & CLOSE

‘ 1o ‘
[

3 W18x35

Clickon +/- to Add, Delete Spans

Click on Span To Select

W1Bx35

General Beam Span Data rSpan Loads

ﬁ_oads All Spans rl_oad Combs

|

Click on Support to Modify

&

&

DESCRIPTION
Design Method ASD LRFD _

© 2026 ENERCALC, LLC




348 ENERCALC Link for Autodesk® Revit®

v ALy

LE | L-Uneg TsRect ||| W18x65
W18x71
LL-Eq | LL-LLBB TsS-Sq e
LL-5LEE P W18x86
Vertical Leg Oriented W18x97
W18x106
M ” W1BI15 hd (e e

Minimum Allowable Deflection Ratios:

|Transient load: L/ 600 Total Load: L/ | 480 |—

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data . Span Loads Loads All Spans rl_oad Combs l &

Select Span : 1 2

Select Load Type

. _ &
gopy None i ELD
Add Load Del Load Load
I W Auto add beam weight I ™ Auto Unbalanced Live Load Placement
Load Source :

If any of these values are manually modified in the ENERCALC interface, the changes will
impact ONLY the current beam element. Changes made to an individual beam's design rules
within ENERCALC will NOT propagate to other beams designed using the same rule
definition. If the user does wish to modify many beams at once, refer instead to Modifying
Rules(ssl. Once beam design rule values have been changed in a particular calculation, the
new values will be applied to the Revit model in one of two ways:

4 L

= |

1.) If any existing rule definition found in the Revit project has properties that match the
revised settings on the beam, then the matching definition will be found and applied to the
Revit beam element on "Save and Close". The rule definition previously assigned to the
beam will NOT be modified, and no other Revit beam elements will be affected by the rule
change.

2.) If there is no existing rule definition found in the Revit project with properties that match
the values assigned in ENERCALC, then a new rule definition will be created and applied to
the Revit beam element on "Save and Close". The rule definition previously assigned to the
beam will NOT be modified, and no other Revit beam elements will be affected by the newly
created rule.
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10.6 Beam Parent/ Child Relationships

Parent / Child relationship describes the ability for the user to manage the design of many
Revit elements with a single ENERCALC SEL calculation. This is most commonly useful in
situations where a framing system contains multiple elements with similar geometry and
similar structural function leading to similar expected loads. Parent / child allows multiple
elements (i.e., children) to be manually associated to a particular controlling calculation (i.e.,
the parent). Once the association is made, the child beams will automatically update to
imitate design updates performed on the parent beam.

In the example below, a single typical beam has been loaded and designed. In the adjacent
framing system, 6 additional beams have identical geometry and based on layout will
experience similar loading.

eV

Parent/child relationships are created and managed from the Element Manager by accessing
the calculation of the parent (or intended parent) element. When the Element Manager
window is open, selecting the parent beam from the Revit Ul or from the Element Manager
summary table will open the details of the calculation in the lower half of the window.
Parent/child controls are found on the “Child Elements” tab.

The identification of parent/child relationships is entirely at the discretion of the user. There is
no attempt made by the program to automate the identification of potential parent members or
children, except in the case of a Revit beam system. For more information on this condition,
refer to “Working With Beam Systems/se?".
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s SEL Revit Elerent Manager

Elements Graphics Debug

SEL Cale Revit Element Update Change Child
SEL Calc Title Type MName Status Wamings Elements

Steel_Beam Wax10

[] Zoom To Selection Filter Figlds

| Yiew and Approve Results | ‘ Delete This Cale | | Link This Calc to My .ECE File | Filter Elements
[ Fram Rt Only Clear Fiters

Beam Properies  Beam Supports  Beam Spans  Span Loads  Tributary Elements| Child Elements |Calc Results

Revit Element Reactions From This table shows all elements that have a parent / child relationship
Name Parert with the main selected element.  These elements will be updated
if the design of the parent element chanages.

| Add Child Elements | [ Copy Reactions ta Childien

(®) Pick Elements From Yiew

| Remove Selected Child Element(s] | 0
Use Table Selection

| Clear A1l Child Elements |

Cloze

If the selected beam already has child elements, they will be displayed in the table. If not, the
table will be empty. From this interface, the user has the option to add new children, remove
specific children, or clear all children. When adding new children, there is also an option to
store reactions on the child elements. This option is enabled via the “Copy Reactions to
Children” checkbox and will allow the child elements to exert “Load-Linking” reaction forces on
their supporting element without the need for explicit analysis of each individual child beam by
imitating the reactions of the parent element. More detail is available in a tooltip balloon that
appears when the cursor hovers over the “Add Child Elements” button.

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Blements Child Blements  Calc Resutts

Revit Element Reactions From Thiz table shows all elements that have a parent / child relationship
Name Parert with the main selected element. These elements will be updated
if the design of the parent element changes.

Add Child Elements | [] Copy Reactions ta Children

Children added without copying parent reactions will inherit parent member size,
but will not impact load linking. To ensure that the force effects

of child elements are considered, you may activate reaction copying,

apply peint loads using the girder point load tooel, or apply point

loads manually in the Revit Analyze tab.

Cloze
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10.6.1 Adding Child Elements

NOTE: For parent/child management, the terms “Add” and “Remove” describe the creation
or removal of a conceptual relationship between the parent element and another existing
element in the Revit model. These controls do not create or delete actual elements in the
Revit model or calculations in the .EC6 file.

If the user intends to take advantage of “Load-Linking” from child elements to supports, the
“Copy Reactions to Children” checkbox must be activated before starting the “Add” operation.
Otherwise, the children will be added without any reaction force linking behavior.

Clicking “Add Child Elements” will activate a Revit multi-select operation. The program will
await user selection with “Finish” and “Cancel” buttons on the ribbon bar. As with all other
multi-select operations, the cursor will display a “+” symbol to add new elements to the
selection and a “-“ to remove elements from the selection. When all desired child elements
are selected, clicking the “Finish” button on the ribbon will complete the operation, while
“Cancel” will halt the operation and no children will be added.

When the “Finish” button is clicked, the following changes will occur immediately:

1. The section size of all children will be updated to match the parent size
2. The table of child elements will be updated to show all specified children

3. Parent calculation’s line item in the Element Manager summary table will be updated
to show the current quantity of child elements.

4. If status highlighting is enabled, all newly added child elements will be color highlighted
to match the parent element, indicating that they are now associated with a design
calculation.
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£ SEL Revit Element Manager - o X

Bements Graphics Debug

N2 New children highlighted and \ ’ - .
resized to match parent Child quantity updated

on parent beam

[ Zoom To Selection Fiker Fields
(LR Dol Thi s Uk Tis Gl o Hy ECBFie Fie Elomens
O3 Fom Revk 0y o e

chid relationship
wil be updsted

‘Add Chid Elements ] Copy Risactions to Chidren

View

Remove Selecied Chid Element) | ©
O Use Tabe Selction

ooojoo| @

Cleas Al Chid Elements

Child element table updated
to include new children Close

10.6.2 Navigating Child Elements

Once the selected children have been added, they may be viewed or navigated at any time by
clicking row by row in the child element summary table. Clicking a particular child element in
the table will automatically select it in the Revit model.

> l Typical Sloped Roof Beam [ETE ) wex10 3

[]Zoom To Selection Fiker Fiekds
View and Apprave esults Delete This Cale Link This Calc to My ECE File Fiter Elements
[ Fiam Fevit Only Clear Fiters

Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Blements  Chid Blements | Calo Resuts

Revi Blement Reactions From A
Name Farent

e Add Child Ele
i Elemerts
wex10 [ Copy Rizactions ta Chidien

@ Pick Elements From iew
Remore Selested Chid Elameri(s) | & ek lements From
O Use Table Selection

wex10

wexo K

Oojooo

v Clear Al Child Elements

Selecting either multiple rows or all rows via Shift+Click in the table will select all applicable
elements in the Revit model.
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| | Typica Sioped Roof Beam ERIIZE)

Wex10 3

Fillr Fields
Delete This Cale Link This Calc to My EC6 File Filter Elements
[ From RevitOnly Clear Fiters

Chid Eements  Calc Resuts

latiorship
I be updated

] Copy Reaciions to Chidien

@ Pick Elements Fiam View
Remave Selecled Chid Elenenis) | © Pok Elenenis From v
O Use Table Selection

waxi0

v Clear All Child Elements

e
!\!\/A\/‘/\ 2 S-S\

In addition to navigating children directly from the child elements table, picking any child
element in the Revit view while the Element Manager is open will automatically select the
parent element in the summary table and redirect to the “Child Elements” tab.

N
rg\ , Wi

Ve
hE]

Elements | Graphics  Debug

)
SEL Calc Fevt Bement Update Change child ~

of SEL Cale Trie Type Name Statu Warmings Bemerts

LR Wain Enirance Clear Span Girder | Seel_Beam | W2784 o 0

i

| Entrance Edge Transfer Gider | Steel_Beam | W24X55 Tib 0
D L R R

P l NoDesc Steel_Beam W14x34 0

q ) oDe: Steel Beam W24XE5 0

| Not Set Stedl Beam | W1GKE Canceled 0

| NoDe: Stecl Beam | W12X35 Supports 0

7 P et set Steel_Beam Wiex2s 0

L) NoDe: Steel_Beam w2ixa Suppotts o .
t

] [0Zoom To Selection Fier Fiekds

¢

View and Approve lesuls Delete This Cale Link This Cale to by .ECE File Fillr Elements

d

4 [ From Rievit O Clear Fikers
il

] Beam Properties Beam Suppotts Beam Spans  Span Loads  Tributary Blements  Chid Blements _ Calc Resuls

k| Fevt Bement | Reactons From ||| ~

1 Name Perert

] e g AddChid El

4 id Elemerts

1 Wax10 O

it wexio 5 Remove Selected Chid Element(s)

1 Waxi0 [m]

1 waxio g v Clear Al Chid Elemerts

4

q

it

it
l
k|

)

Note also that once the child elements table updates, it indicates in the right-hand column
(“Reactions From Parent”) whether the parent’s reactions are copied to each individual child.
If the reactions are not copied, then the child elements will not exert any “Load-Linking” forces
on other elements in the load path. This may be observed by launching a beam calculation
for the supporting girder.
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2 Verify Beam Conditions
Supponts Trbutary Beams
Model geomety indicates (7) possible tibutary beams
‘ Selected beams will be used for load deterion and manitored far fulure changes that may impact the design
‘ isfi Gt St L’m:@ Bz Skip (No Trb Beams)
| A Show Suggested Trbutay | [] Remember Tributay Selections

1 iE <

o1 Workset1 (Not Editable) v A

The girder calculation will arrive in the ENERCALC SEL interface with “Load-Linked” reactions
from the parent beam, but not from the children.

—

D(0.6562) Lr0 6562)

x W1Zx18

Span = 28.0 ft
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280t
[ 1
‘% Wik16 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data .~ Span Loads Loads All Spans rl_oad Combs l &
Select Span : 1
Select Load Type
. _ )
Copy dlone L Hi A4 Eery 5=
Add Load Del Load Load
-
Load Source : |
s w E H
Magnitude : [0.65622023 | [0.65622023 | | ol | ol | o] | ol | 0]k
Location : 26.00000( l ft
(Default 1ft used)
Description : PointLoad: D =0.6562, Lr=06562 k@ 26.0 1t
Span#1 Location . . o] Lr L 5 W E H
Load Type (ft) : : (k) (k) (k) (k) (k) (k) (k)
Paint Load 26.000 220237420335 220237420335

10.6.3 Removing Child Elements

NOTE: For parent/child management, the terms “Add” and “Remove” describe the creation
or removal of a conceptual relationship between the parent element and another existing
element in the Revit model. These controls do not create or delete actual elements in the
Revit model or calculations in the .ECG file.

Child elements may be removed in a manner similar to the “Add” operation. The “Remove
Selected” button has two different options next to it. The default option labeled “Pick
Elements From View” will prompt the user to manually pick which children to remove via Revit
Ul just like the “Add” process. Checking the “Use Table Selection” option instead will directly
remove any child elements currently selected in the child elements table.
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Beam Properties  Beam Supports  Beam Spans  Span Loads  Tributary Elements  Child Elements  Calc Results

Revit Element Reactions From | Thiz table shows all elements that have a parent / child relationship
Name Parert with the main selected element. These elements will be updated
if the degign of the parent element changes.
» wax10 [l -

— 0 Add Child Elements [] Copw Reactions ta Childien
v . @ Pi i
NEX10 U Remove Selected Child Element(s) Iy Fick Elements From /isw
Wax10 [ () Uze Table Selection
Wex10 O v Clear &1l Child Elements

Cloze
or Key Toos e Colurans | Slender Walls | Sheas Wals | Foundaions | Analyss
Blements  Graphics Debug
LGk FenBeret Toae e ia
SEL Cale Tt Type. Name Status Wanmings Elements
dge Grer See Beam |WizKi6 o
» . Typical Soped Roof Beam | Steel_Beam wex10 _
] Zoom To Selection Fier Fields
o R Dol Ths Cols Uk This ol My EC Pl Fie Elonens
] From Revit Oriy et Fters

Beam Properties Beam Suppors  Beam Spans  Span Loads  Trbutary Elements  Child Bements  Calc Resus

Revi Bemert  Reactions From
Name Parent

AN

If the operation is cancelled, no children will be removed. fitis finished, the following
changes will occur immediately:

1. The table of child elements will be updated to show the revised list of children

2. Parent calculation’s line item in the Element Manager summary table will be
updated to show the revised quantity of child elements.

3. If status highlighting is enabled, highlighting will be erased from all removed child
elements to show that they are no longer associated with a design calculation.
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Highlighting erased from
newly removed children

10.6.4 Change Warnings

2= SEL Revit Element Manager - (=) x

Elements  Graphics Debug

3

SEL Cale Revit Blemert Update Change
SELCale Title Type Name Status

Warmings
[l Foe Girder Steel_Beam W12X16

|| Typical Sloped Roof Beam WBX10. [ ]

Child quantity updated
on parent beam

Beam Properties Beam Supports  Beam Spans  Span Loads

Delete This Calc Link This Calc to My ECS File
[] From Revit Only

Revt Element  Reactions From
Name Parert
3 W8x10 O
Wax10 [m] o
Wex1o d Remove Selected Chid Elements) “
UseT
Cleat AllChid Elements
Closs
A

NOTE: For parent/child management, the terms “Add” and “Remove” describe the creation
or removal of a conceptual relationship between the parent element and another existing
element in the Revit model. These controls do not create or delete actual elements in the

Revit model or calculations in the .EC6 file.

As an added benefit for the design engineer, load path warnings are produced automatically
when the addition of child elements WITH copied reactions impacts the behavior of an
existing calculation. The supporting girder designed above is an example of this. If the three
child beams removed above are added back with copied reactions from the parent, the
supporting girder will toggle to a warning state (orange) because new load has been added
that was not reflected in the previous run of the SEL calculation.

Bemerts Gphics Debug

SEL oo T SELCac Revt Blemert Update Crange. Crid
EL Cale e Type Name Status Wamings Bemerts

> [ Rooe Graer Steel_Beam W12x16 0

L e R

[ ZoomTo Selection Fite Pk
View and Approve Results Delete This Calc. Link This Cale to My [ECE File. Filter Elements
] From Revi Only Clat s

Beam Propertes  Beam Suppotts Beam Spans  Span Loads | Trbutary Bements  Chid Blamerts | Calc Resuts
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»

waxio 5]
wexio
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if the design of the parent elemert changes.
WBX10 [m)
Wax10 Add Chid Elements Copy Reactions to Childien
FRemeve Selected Child Element(s] © ok Elements Fom View
O Use Table Selection
v Clear &1 Child Elements
.
o are noted Closs
After the addition of new child beams that include reactions copied from the parent, re-
launching the girder calculation will allow the user to directly view the reactions.
D(0.6562) Lr0.6562) D(0.6562) Lr0.6562) D(0.6562) Lr0.63562) D(0.6562) Lr0.6562)
x W1Zx16
Span =230 f |
N
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280t
[ |
4% W16 %
Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify
rGeneraI rBeam Span Data  Span lLoads  |Loads All Spans rl_oad Combs l 24

Select Span : 1
Select Load Type

. _ B
copy e L oo 2 o &=
Add Load Del Load Load

-
Load Source : |
s w E H
Magnitude : [0.65622023 | [0.65622023 | | ol | ol | ol | ol | 0k
Location : l- ft
(Default 1 ft used)
Description : Point Load : D = 0.6562, Lr=0.6562 k@ 26.0 ft
D Lr L 5 w E H

Source

220237420335 220237420335 Linked Reaction Load - DO NOT MODIF

220237420335 220237420335 o o o o 0| Linked Reaction Load - DO NOT MODIF
220237420335 220237420335 o o o o 0| Linked Reaction Load - DO NOT MODIF
220237420335 220237420335 o o o o 0| Linked Reaction Load - DO NOT MODIF

10.6.4.1 Change Warnings from Removal of Child Elements

NOTE: For parent/child management, the terms “Add” and “Remove” describe the creation
or removal of a conceptual relationship between the parent element and another existing
element in the Revit model. These controls do not create or delete actual elements in the
Revit model or calculations in the .EC6 file.

Once a girder has been designed using the reactions exerted by “Load-Linked” child
elements, it will also be subject to warnings in the future if one of the parent/child relationships
is removed. Removal of a child that does not carry reactions has no effect, but removal of a
“Load-Linked” child will trigger a warning state (orange) on the girder similar to that caused by
adding a new child, as shown previously.
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[0 Zoom To Selection Filter Fields
View and Approve Resis Delee Ths Cale Lk Tris ko o My ECEFie Fite Elemenis
] From Revi Orly Clat ke

H
i
REEoo 2

Clear AllChid Elements

Elements  Graphics Debug

SEL Cale: Revt Bemert Update Change Chid
Name Statu Wamings Bements

SEL Calc Tle

w1216

Filer Fields

Vien and Approve Results Delete This Calo Link This Calc ta My ECE Fie Fillr Elemerts
[ Frem Revit Only Clear Fiters

Beam Supports  Beam Spans  Span

7 child relaionship
wil be updated

Add Child Elements [ Copy Reasiions to Chidren

‘ is table sho erts that have @
Nor o uih
\ v Femave Selected Cd Element) | © P Elements FromView
I O Use Table Selection
\ v Clear All Chid Elemerts
0
N
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10.6.5 Parent/Child Similarity

When assigning new children to a parent beam, it is advisable for the new children to be as
similar to the parent beam as possible. Child beams are not analyzed separately, nor will the
user be alerted if a child beam is significantly different than the parent in critical ways that
could result in an unsafe design. It is the responsibility of the design professional to ensure
that any parent/child relationships are appropriate and will result in a safe design.

When adding children with reactions, certain error checking is performed to ensure the
integrity of the load linking load path. These checks will result in a warning if the user
specifies a child beam that does not share common supports with the parent beam. This
discrepancy will harm the accuracy of the load path unless corrected. When such a
disagreement is detected, the user is notified with an option to either correct the support
conditions or drop the child from the list.
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£ SEL Revit Element bansger o x

Eemerts Grphca Debug

e SEL Calc Rt Beenert ot Crange Gl
SELCIeTHe Type Hame. ot Warings Femerts
I Fisse Grder Steed_Beam 12K
[ | 7ivcal Soped Foot Bean ERRIEREY WEX10
FilorFdo
Link This Coc oMy EC5 Fike Fiter Eemeris

Clese Fibers

30 Chis Elemert s

Aemove Selectod Chid Eomens) | -

Clear Al i Elemaris

When the warning is presented, the corresponding child element is automatically selected for
reference.

[ Zoom To Selection Filer Fields
View and Approve Resulls Delete This Calc. Link This Cale to by ECE File Fiter Elements
[ From Revit Oy Clear Filters

Beam Propetties  Beam Supports | Beam Spans  Span Loads | Trbutary Blements  Chid Hemerts  Calc Resuts

[E = —

x
» W10 STLW

v (Feet]

Close.

£ Parent / Child Support Mismatch - o x

Wodel geomety indicates that the child shown in the model does nothave the same supports as the parent element
“You may specify the child's actusl supports, or drop this child

N \\‘
CORFI 03P 0 R (B & a < Specify Child Supports Drop This Chid
oricse! ot Editable) 0

Selecting “Drop This Child” will result in this specific child element being skipped while the
remaining children without warnings are added. Selecting “Specify Child Supports” will lead
the user through a process of clarifying the support conditions of the child beam in order to
preserve load path integrity.

The support that belongs to the parent but does not apply to the child is presented for user
reference. Clicking “OK” on this notification will prompt the user to select a replacement
support for the ambiguous end of the new child element.
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3= Parent / Child Support Mismatch - m] Y

! The parent support shown does not apply to this child. Please selecta
replacement for this support to ensure accurate load linking on the child
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Picking the replacement support will complete the operation and the Element Manager and
color highlighting will refresh.

2\,

& SEL Revit Element Manager - o X

Eements | Graphics  Debug

SELCalc Fet Blemert Update Change
SEL Cele Tite Type Name Status

Warmings

» [ Fiss Gicer Stecl_Beam WizXi6

| [Typical Soped Roof Beam Waxi0 [ ]

New child highlighted and
resized to match parent

Child quantity updated
on parent beam

[ Z00m To Selection Filtr Fields
View and Apprave Results Delete This Calc Link This Calc to My EC6 File Filer Elements
[ From Revit Orly. Clear Fiers.

Beam Propetties  Beam Supports  Beam Spans  Span Loads | Trbutary Blements  Child Blements | Calc Resuts

Revt Bement | Reactons fom ||| ~]| 116

Name Parent

wex10 o

wax1o o

wexio Remove Selected Chid Elementfs) | & Mok Elements From View
wexio O Use Table Selection
wex1o v Clear Al Chid Elemeris

0
‘ Child element table updated
‘\ A to include new child Close.

Since the supporting relationships have been manually corrected, the stored reaction on the
newly created child beam will automatically be detected and applied when launching a design
calculation for the neighboring girder.

"‘\\\ gl
S\

\ Newly added child with manually

corrected support conditions

Suppors Trbutary Beams

Model geor

Selected be: dforfuture changes that may impactthe design.

Confim Selected Skip (No Trib Beams)

a0 GEREEE <

X W30x99

Span =280 ft
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‘ ' 2808t
[ ]
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Clickan +/- to Add. Delete Spans ClickonSpan To Select Click on Support to Madify
General Beam Span Data Span loads  |Loads All Spans I,Load Combs 1 4

Select Span : 1

Select Load Type
+ - [
Copy Hone il a5 ) =) e
£dd Load Del Load Load
™ Auto add beam weight r
Load Source : Linked Reaction Load - DO NOT MODIF ‘
D Lr L 5 w E H
Magnitude : [0.65622023 | [0.65622023 | | o] | o] | o] | o] | 0]k
Location : 2.000000( [~
(Default 1 ft used)
Description : PointLoad: D =06562, Lr=06562k @201t
D Ir L [ s w £ H
Source
(k) (k) (k) (k) (k) (k) (k)
0 Linked Reaction Load - DO NOT MODIF

10.6.6 Working With Beam Systems

A beam system is a native Revit method to create a group of framing elements that have a
common parametric relationship with each other. Beam systems are often used to
accelerate work and enhance collective geometry control when modeling large repetitive
beam framing systems. Since beam systems are often used to create many beams with
similar geometry and spacing, ENERCALC for Revit detects the presence of beam systems
during calculation launch to assist the user with bulk design of many similar elements.

Modify | Structural Beam Systems
Properties X i@ 30} X

Structural Beam System
Structural Framing System

Structural Beam Systems (1) “ Edit Type

Constraints A
1

Elevation from Level 07 0" 7

Work Blane {evel : EAVE DBE

Pattern

Layout Rule Fixed Distance

Fixed Spacing s

Centerline Spacing Iyl

Justification Center

Beam Type HSS-Hollow Structural 5

Identity Data

Tag new members in view: Structural Plan: ROOF FR....

Image

Comments
iark

Phasing

Phase Created New Construction
Phase Demolished None
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When the beam to be designed is found to be a member of a beam system, the calculation
launch window will prompt the user to decide if other members of the beam system should be
made children of the main beam. The presence of a beam system is noted at the beginning
of calculation when an additional approval tab is added to the launch window.

| ..‘

Sppots Tty Eeams| 0 e | <

Model geometry indicates (2) possible supports for this beam

Please confifm the curent supports shown or select supports manually

Confirm Selected Select Supports Manually:

- s — Show Suggested Supports Remember Support Selections
07 O £ 1 G o R 0 > 0y 6 T8 < . i

& a

When the other required approvals have been completed, the user will be presented with
several options for working with the beam system members as potential children. Any
member of the beam system not already designed or associated to another calculation
will be proposed to the user as a potential child element.
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2= Verify Beam Conditions - O X

Supports  Tributary Beams  Child Beams

The selected beam is part of a beam system.

Select an option below to manage child beams and continue.
Skip on future launches

e Select Children Manually Skip (No Childrer) | ofthis beam calculaton

Show Suggested Children [] Copy Reactions to Children

n =

Clicking the “Confirm Suggested Children” button will accept all available members of the
beam system as children of the main beam to be designed. Alternatively, the user may
choose to click “Select Children Manually”, which triggers a Revit multi-select operation
similar to that used for the other manual select options during calculation launch. Choosing
either of the first two options will result in the specified beams taking on a parent/child
relationship with the beam being launched. If the “Copy Reactions” option is checked on
during calculation launch, the user will be prompted to resolve any support discrepancies
found while creating the parent/child associations (as described in “Parent/Child Similarity[so]

).

Cancelling during a manual select or choosing the “Skip” option will launch the calculation
without any associated children. In this case, the remainder of the beam system will not be
affected by the design of the beam currently being launched.

When the “Save and Close” operation in ENERCALC SEL completes, all specified children
will have the same section size as the designed beam (as well as reactions if checked on).

Monitoring and Change Warnings

ENERCALC for Revit provides an automated monitoring and warning framework to keep
users informed of various changes in the Revit model which may jeopardize the accuracy of
calculations previously completed. When monitoring is enabled, any change sufficient to
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cause discrepancy between the Revit-modeled condition of an element and the last
ENERCALC SEL calculation used to design it results in a warning on the element. Any
element placed in a warning state by one of these changes will automatically have its
calculation results erased. This includes the removal of unity check information, PDF reports,
and “Load-Linked” reaction forces. Because of the chain reaction effect that “Load-Linking”
creates, changes to one member can result in warnings on many members, if they are
“‘downstream” of the change with respect to load path.

Monitoring settings are managed from Preferences > Current Session > Monitoring. Since
these settings are found under “Current Session”, they are unique to the current instance of
Revit on the user’s local machine and will not influence other users.

3= Preferences - O X

Active Fevit Model; Full Building W orkshared

Cument Session  Active Model Preferences
Apply Session Preferences: [T Apply to all open Revit files (lgnaored for files locked by Admin)
Auto-Detection  Monitoring  Resutts  Debug
Revit model integrity monitoning:
(®) Fealtime responsive moritoring
Designed elem Tributary elzm

Applied loads Tributary loads
Bounding elem Bracing elem

Supparting elemn Single warning per elem

() Passive monitaring

(7 Mo monitoring (Mot Recommended)

Save for Future Sessions Use Saved Preferences Restore Defualts

Show List

Apply Cloze

The three basic modes for monitoring are “Real-time”, “Passive”, and “No Monitoring”. The
default setting is “Real-time” with all checkboxes activated. This means that a visible warning
is produced for a change of any type listed in the menu. Within “Real-time” mode, these
checkboxes may be selectively deactivated if the user does not wish to be interrupted for
warnings about specific types of change in the Revit model. The default setting is to provide
only a single warning for any given element in order to limit interruptions. Specific types of
Revit model changes and the resulting warnings are discussed in the following sections.
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10.7.1 Deleting Designed Elements

Deletion of a beam designed using ENERCALC for Revit will result in a change warning. If
working in “Real-time” monitoring mode, this will result in a pop-up notification to the user.
When the pop-up notification is presented, the user has 3 choices.

3= Delete Designed Element?

A manual change to the model deleted an element designed using ENERCALC SEL
Flease selectan option to continue:

Keep changes and Keep changes but
flag impacted element(s] da not flag element(s)

The first button will proceed with removing the element. This will cause all other impacted
element(s) (i.e., supported elements, supporting elements with “Load-Linking” relationships,
etc.) to be placed in a warning state (orange) and a description of the change will appear in
the Element Manager. The second button will preserve the change committed by the user,
but will not create any warnings on the impacted element(s). The third button will undo the
preceding change that triggered the notification.

If the change is kept, the Element Manager summary table will contain a line item showing the
deleted element, even though it no longer exists in the model. Deleted element line items can
still be selected, and limited information may be viewed after deletion.
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3= SEL Revit Element Manager - m] X

Elemerts  Graphics Debug

SEL Calc Ttle SEL Calc Revit Element Update Change Child

Type Name Status Wamings Elements
I Fidse G Stee|_Beam wizx1s 0
l Typical Sloped Roof Beam | Steel_Beam WIBX10 3
NoDesc Steel_Beam W12x14 0
» | NoDesc  E=TIEES) Deleted 0

[ Zoom To Selection Filte Fields
View and Apprave Results Delete This Cale Lirk This Cale ta My .ECE File Filtr Elements
[ From Revit Only Clear Filters

Beam Propetties Beam Supports  Beam Spans  Span Loads  Tributary Elements  Chid Bements  Calc Resuts

Blement Name ~
.
16K4
W24X55
Wwexi0
Wwax10
wax10 hd

[ Remember Tributary Beam Selections

Apply

Close

10.7.2 Geometry Changes

Direct changes to the geometry of a beam designed using ENERCALC for Revit will result in
a change warning. This includes changes such as the following:

e Section size change

e Start Extension or End Extension change

e Start or End joint move

e Shift or move entire beam

If working in “Real-time” monitoring mode, these changes will result in a pop-up notification to
the user. When the pop-up notification is presented, the user has 3 choices.
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3= Change Designed Element? - m] ®

A manual change to the model impacted the geometry of an element designed using ENERCALC SEL
Flease select an option to continue.

Keep changes and Keep changes but

flag impacted elements) danat flag slementfs) Cancel the Changes

- %

The first button will cause the impacted element(s) to be placed in a warning state (orange)
and a description of the change will appear in the Element Manager. The second button will
preserve the change committed by the user, but will not create any warnings on the impacted
element(s). The third button will undo the preceding change that triggered the notification.

The pop-up also bears a checkbox which allows the user to “hush” future warnings about
geometry changes. If this box is checked, a visit to the Preferences menu will confirm that
notifications of this specific type have been deactivated. The specific warning type may be
reactivated from the Preferences menu at any time if it has been previously “hushed” from the
pop-up notification window.

3= Preferences — O x

Active Revit Model: Full Building_\w/ orkshared

Cument Session  Active Model Preferences

Apply Session Preferences: ] Apply to all open Revit files Ignored for files lacked by Admin)
Auto-Detection  Monitoring  Results  Debug
Rewvit model integrity monitoring:

(®) Fealtime rezponsive manitaring

Designed elem Tributary elern

[] Applied loads Tributary loads
Bounding elem Bracing elem

[] Supporting elem Single warning per elem

() Paszive monitaring

() Mo maonitaring [Mot Recommended]
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Warning states will still be reflected in highlighting and in the Element Manager, but pop-ups
will not interrupt the work session. Regardless of whether a change was accompanied by a
pop-up, all changes are noted in the Element Manager summary table and via element

highlighting.
2= SEL Revit Element Manager - m} x
Elements Graphics Debug
SEL Cale Revit Element Update Change Child
SEL Cale Tile Type MName Status Wamings Hements
3 . Ridge Girder Steel_Beam WI1ZX16 ]
. Typical Sloped Roof Beam | Steel_Beam wax10 &
NoDesc Steel_Beam W30X55 o
NoDesc Steel_Beam W12X14 Geometry o I

10.7.3 Changes to Supports

Changes to the supports of a beam designed using ENERCALC for Revit will result in a
change warning. This includes changes such as the following:

¢ Shifting a beam’s support

¢ Deleting a beam’s support

If working in “Real-time” monitoring mode, these changes will result in a pop-up notification to
the user. As with other types of pop-up notifications, the user is presented with 3 choices.
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3= Change Element Supports?

A manual change to the model impacted the supports of an element designed using ENERCALC SEL
Please select an option to continue:

Keep changes and Keep changes but

flag impacted element(s) do not flag element(s) Cancel the Changes

i [ Hide support change warnings for the remainder of this session

Regardless of whether a change was accompanied by a pop-up, all changes are noted in the
Element Manager summary table and via element highlighting.

i
=
Elements Graphics Debug
SEL Calc Revit Bement Update Change Chiid ~
SELCale Teie Tye Name Status Warmings Eements
v [ Long-Span Permeter Girder | Steel_Beam W18x35 0
Rear Entrance Transfer Girder | Steel_Beam W1BX26 0
Interior 2-Span Girdar Stesl_Beam W18X35 Supports 0
Entrance Overhange Girder | Steel_Beam W18X35 0
. Short-Span Perimeter Girder | Stesl_Beam wi2x22 0
[ Perimeter Girder 3 Stee|_Beam w1835 0
. Perimeter Girder 2 Steel_Beam W18X35 0
[ Permeter Girder 1 Stee|_Beam W18x35 0
Short-Span Perimeter Beam 1 | Steel_Beam W12X26 0 v
[[] Zoom To Selection Filter Fields
View and Approve Results Delete This Calc Link This Calc to My .ECE File Filter Elements
[ From Revit Only Clear Filters
Close

© 2026 ENERCALC, LLC



Working With Beam Calculations| 373

3= Delete Element Supports? - O X

A manual change to the model deleted the supports of an element designed using ENERCALC SEL.
Please select an option to continue:

Keep changes and Keep changes but

flag impacted element(s) do not flag element(s) Cancel the Changes

Regardless of whether a change was accompanied by a pop-up, all changes are noted in the
Element Manager summary table and via element highlighting.

x
Bements Graphics Debug
SELCalc Revi Bement Update Change Chid
SEL Cals Tite Type Neme Status Warmings Eements
v [J on Spon PermelerGirder | Steel_Beam W18X35 0
Rear Enfrance Transfer Girder | Sicel_Beam W16K26 0
teror 2:5pan Grder Sied_Beam | WiBX35 Suppots 5 ]
Steel_Beam W18X35 0
irder | Steel_Boam Wi2x22 0
Steel_Beam W1gx3s 0
Steel_Beam W18X35 0
Steel_Beam W1BK35 0
Shot-Span Permeter Beam 1 | Stel_Beam W26 0
B[] Zoom To Selection Filter Fields
View and Approve Results Delete This Calc Link This Calc to My ECE File Filter Elements
[ From Revit Oniy Clear Filiers
Close

10.7.4 Changes to Applied Loads

Changes to the applied loads on a beam designed using ENERCALC for Revit will result in a
change warning. This includes changes such as the following:

¢ Adding new applied loads
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¢ Deleting existing applied loads

e Changing the magnitude of existing applied loads

e Changing the location of existing applied loads

If working in “Real-time” monitoring mode, these changes will result in a pop-up notification to
the user. As with other types of pop-up notifications, the user is presented with 3 choices.

3= Change Element Loads? — O X

A newly created load changed the loading condition of elements designed using ENERCALC SEL.
Please select an option to continue:

Keep changes and Keep changes but

flag impacted element(s) do not flag element(s) Cancel the Changes

[] Hide applied load warnings for the remainder of this session

PN

Regardless of whether a change was accompanied by a pop-up, all changes are noted in the
Element Manager summary table and via element highlighting.
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2= SEL Revit Element Manager

Elemerts Graphics Debug

SEL Calo Revt Bemert Update Change Crid
SEL Calo Tl Type Name Stat Wamings Elemenis

W18X35
W18x35

W18X35
W12X26

0
0
0
Shott-Span Perimeter Beam 1 0
Long Span Perimeter Beam | Steel_Beam wizxzz 0

| Stot-Soan Petineter Beam 2 | Steel_Beam W12X26 0
Steel_Beam W12X26 0

... | Steel_Beam Wi2x14 fppied Loads 0 ]
thang B... | Steel_Beam HSS12X2X1/4 6 .

[ Zoom To Selection Filter Ficlds

View and Approve Results Delete This Cale Link This Cale to My ECE File Filter Elements

[ Frem Revit Only Clear Filters

10.7.5 Changes to Tributary Loads

In addition to changes directly to applied loads, ENERCALC for Revit also monitors changes
that have “cascading” effects down through the load path on multiple designed elements that
are connected via “Load-Linking”.

This includes changes such as the following:

¢ Adding new applied loads to a designed beam supported by a designed girder

¢ Deleting existing applied loads from a designed beam supported by a designed
girder

e Changing the magnitude of existing applied loads on a designed beam supported by
a designed girder

¢ Changing the location of existing applied loads on a designed beam supported by a
designed girder

¢ Changing the section size of a designed beam supported by a designed girder

¢ Changing the location of a designed beam supported by a designed girder
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¢ Changing the support conditions of a designed beam supported by a designed
girder

If working in “Real-time” monitoring mode, these changes will result in a pop-up notification to
the user. As with other types of pop-up notifications, the user is presented with 3 choices.
The framing system shown below is an example of “cascading” load path warnings due to
multiple levels of “Load-Linking”.

. 2.) Canopy beam supported by
% clear-span girder over main entrance

\ 3.) Clear-span girder
supported by transfer girder \

1.) Entrance canopy
overhang beam

Any change to the applied loads on the entrance canopy beam produces warnings on all 3
girders.
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2= Change Element Loads? - a x

Amanual change to the model changed the loading condition of elements designed using ENERCALC SEL,

Please select an option to continue:

Cancel the Changss

Keep changes and
flag impacted element(s]

5 SEL Revit Element Manager

Blemerts | Graphics Debug

sl SELCale Revit Blemes Update Change
Tyee Name Status Wamings

» Steel_Beam wzixes Trbutary Loads
Steel_Beam W24X55 Trbutary Loads
Steel_Beam W30x99 Trbutary Loads
Steel_Beam w1214 Applied Loads

10.8 Recalculation Tools

NOTE: At this time, the recalc tools provided in ENERCALC for Revit are ONLY for triggering
bulk updates to existing calculations that were previously created and verified via manual
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interaction by the design professional. No tools are provided for fully autonomous generation
of component design calculations.

The bulk recalculation tools on the ribbon bar were introduced and briefly discussed in
“Recalc Tools[xT. This section will discuss recalculation in more detail specifically as it
relates to beam calculations. Beams may be recalculated either by the bulk tools, or by the
single-element recalc found under the primary launch control for the beam type of interest. A
recalculation refreshes the analysis of a beam based on the current geometry information
sent from the Revit model, without opening the complete calculation for viewing in the
ENERCALC SEL interface.

REeHG S-7 3 2-F0A @-0FLE+- Autodesk Revit 2020.2.6 - Fu

File Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing 8 Site Collaborate  View  Manage  Add-Ins  EMERCALC SEL

= = (@
= = f @ I
Preferences  Element  Design Status Recalc All Elernents Steel Girder Point Loads
Manager T T
Menus Color Key « Columns  Slender Walls  ShearWalls  Foundations  Analysis

@ Recalc All Elements

Recalc All Elements With Changes

REEHR -Q-0-8 2-2 0 A @- .} 4B Autodesk Revit 2020.2.6 - Fu

File Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View  Manage  Add-Ins  ENERCALC SEL

= = fa=Y
= = @ @ = F%
Girder Pointjloads

Preferences  Element  Design Status Recalc All Elemnents Steel
Manager v T

Menus Color Key « Tools I Steel Columns  Slender Walls  Shear Walls  Foundations  Analysis
teel

@ Steel - Recalc

Steel - Recalc

Perform a re-calculation for the selected steel beam based on
current conditions, The calculation will not be opened for
viewing or editing in the SEL interface. All confirmation dialogs
are suppressed in this mode and the SEL update will be based on
auto-detected conditions. The re-calculation will be aborted if
auto-detection encounters a condition that cannot be resolved
without user confirmation.

The defining feature of a recalculation operation is that it does not prompt the user for any
form of approval or other decisions while in progress. This means that the data used to
construct the ENERCALC SEL calculation are obtained only via auto-detection or information
stored during previous launches of the calculation.

When launching a beam recalculation, stored information is given first priority. This means
that if supports or tributary beams were stored using the “Remember” checkbox during a
previous launch, then these will be used during the calculation launch. If stored supports or
tributaries fail the error checking steps, the recalc will be halted, or in the case of a bulk
recalc, the specific element with errors will be skipped and the recalc will proceed to the next
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element in the queue. If stored data is not available, then the recalc will be performed using
auto-detected supports and auto-detected tributaries. [f the results of this detection process
diverge from the data used during the previous launch, then the recalc will be halted, or in the
case of a bulk recalc, the specific element with errors will be skipped and the recalc will
proceed to the next element in the queue. If any element in the bulk recalculation queue has
been skipped due to an error or ambiguous condition, all “downstream” elements in the load
path found to be dependent on the skipped element will also be skipped to prevent erroneous
result from “Load-Linked” elements. These elements will be flagged with the status “Error
Interrupted Load Path”.

2= SEL Revit Element Manager - O X

Elemerts Graphics Debug

SEL Cale SEL Calz Revit Element Change Child
Title Type Mame Update Status Wamings Elements
» Mot Set Steel_Beam W27x84 Recalc Aborted - UnclearSupportCondition | Supparts 0
Mot Set Steel_Beam W24x55 Error Interrupted Load Path 0
. MoDesc Steel_Beam WaX10 o
Mot Set Steel_Beam W3DX55 Eror Interrupted Load Path o
[ Zoam Ta Selection Filter Fields
Wiew and Approve Fesults Delete This Cale Link, This Calc to My .ECE File Filter Elements
[ From Revit Only Clear Filters

Fecalculation Completed

Description: All Elements

Tatal Elements Atternpted: 4

Elements Completed: 1

Elzments Aborbed: 3

Total Elapsed Time: 013 Minutes  [7.98 Seconds)
Average Elapzed Time Per Element: 7.98 Seconds

Cloze

10.9 Beam Reaction Forces

When producing a set of drawings, engineering teams often find it necessary to document the
reaction forces at the ends of beams for the connection designer to reference. ENERCALC
for Revit provides a framework of simple tools to easily annotate beam end reactions on Revit
views using a tag that displays the force results from the ENERCALC SEL calculation for
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each beam element. The tag family used for this annotation is included in the ENERCALC for
Revit program installation and is loaded into Revit projects automatically.

The reaction forces used for display in Revit are drawn directly from the beam or girder
calculation for the element. The following guidelines outline how these reactions are obtained:

¢ Maximum end reactions are obtained from the reactions specified on the “Reaction
Combinations” tab in ENERCALC SEL

e Prior to any adjustment or rounding, the maximum end reaction reported in Revit will
exactly match the reaction reported in ENERCALC SEL under Calculations > Support
Reactions > Overall Maximum

e If reduction of LL or LR loads is in use, the reported reaction will reflect the reduced
reaction (if the controlling load combination includes LL or LR)

The user may view the envelope reaction and the controlling combination at any time via the
Element Manager. When a calculation is selected in the summary table, this information is
found on the “Beam Supports” tab.
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3= SEL Revit Element Manager — O *

Elemerts Graphics Debug

-
» Main Entrance Clear-Span Girder | Steel_Beam W27x84 Trib 0
Entrance Edge Transfer Girder | Steel_Beam W24X55 Trib 0
. Typical Sloped Roof Beam Steel_Beam Wax10 &
B NoDesc Steel_Beam W14x34 0
B NoDesc Steel_Beam V2455 0
Mot Set Steel_Beam W16X26 Cancelled 0
MoDesc Steel_Beam W12X35 Supports 0
I S R
MoDesc Steel_Beam W21x44 Supports v
[[] Zoom Ta Selection Filter Fields
Wigw and Approve Results Delete This Calc Link This Cale to My ECE File Filter Elements
[ Fram Fievit Crly Clear Filters

Beam Properties Beam Supports  Beam Spans  Span Loads  Trbutary Blements  Child Elements  Calc Resutts

E (Kips) H (Kips) I.EQ;:}EDPE Max Combo
» 0 0 10.65102247608... |+D+L
0 0 1064040415057 ... |+D+L
[] Highlight Beam Supparts
< >

Cloze

In order to provide ease of customization for various engineering teams to implement their
own office standards, a set of controls are provided under Preferences > Active Model
Preferences > Beams. These options permit the following customizations:

¢ Athreshold (Kips) for hiding reactions less than a specified limit

¢ A custom multiplier to apply to all reactions from analysis if desired

¢ A custom rounding tolerance (Kips) for adjusting all reactions from analysis
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=
2= Preferences

Active Fevit Model: Full Building_w'ark shared

Cumert Session Active Model Preferences

Beams Columns Walls Repots File Linking  Data Storage

Prawirnity Detection Tolerances: Unifarm

Adiacent Beam Tolerance: [Feet]
Owerhang lgnore Tolerance: [Feet]
Element Moved Tolerance []: [Feet]
Element Moved Tolerance [Y]: [Feet]

Element Moved Tolerance [£]: [Feet]

Tributary Geometry Sampling Density:

Beam Design: |Choose On Launch i | 1

Girder Paint Loads: |Chnose On Launch V| 1

Reactions for Tagging or Scheduling:

lgnore Reactions Less Than: [Kipz)
Feaction Multiplier: [integer or decirmal]
Fiound Reactions up ta Hearest: [Kipz)

Apphy

Start (Feet]  Top Feet]  Sidel: (Feet]
End: (Fest] Bt [Fest]  Side 2 (Fest]

[Feet]

[Feet]

Cloze

When a beam calculation “Save and Close” operation is completed, the envelope end
reactions from the calculation will automatically populate to a pair of Revit shared parameters
on the beam, which are visible in the native Revit Properties pane when the beam is selected.
The magnitudes of the reactions will be automatically adjusted according to the rules set in
the menu above prior to being displayed in the parameter fields. Note that the parameters are
by default locked against user modification. Changes to these values should derive directly
from the calculation and rounding preferences rather than from manual editing.
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Properties X
\ W-Wide Flange
TSNS Wi6X31 -
ok

Structural Framing (Girder) (1) w Edit Type
Start Extension oo A
End Extension oo

Start Join Cutback oo

End Join Cutback oo

yz Justification Uniform

y Justification Origin

y Offset Value oo

z Justification Top

z Offset Value -0 512"
Materials and Finishes A
Structural Material Steel ASTM A992 [
Structural A
Stick Symbol Location Center of Geometry

Start Connection Mone

End Connection Mone

Cut Length 24" 53/4

Structural Usage Girder

Camber Size

Mumber of studs
Enable Analytical Model
Dimensions -

Length

YVolume

Elevation at Top

Elevation at Bottom

Structural Analysis
EMERCALC - Beam Start REMN:10.00 kip
EMERCALC - Beam End RXN 10,00 kip

THERTIEy Uats b

Image

The user does not need to create or manage these parameters; they are created and
managed automatically by ENERCALC for Revit. However, users should be aware that
removing the associated shared parameter from the project (via the native Revit controls
under Manage > Project Parameters > Remove) will cause the loss of all reaction data stored
on individual beam instances.

Once a calculation has been finished and the reactions are automatically updated, they may
be annotated on plans by either placing new framing tags or toggling existing framing tags to
the type named “Structural Framing Tag — ENERCALC (20XX)”. The version designation
“20XX” corresponds to the version year of the Revit project. As indicated previously, the user
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does not need to manually load this family. Changing the tag type will make the reaction
magnitudes visible.

SOUTH LOBBY OVERLOOK
(OPEN TO BELOW)

HSS18X6X1/2
tH H1
] wiexs

Once a beam calculation has been finished with a specific set of rounding controls, the
reaction parameter values will NOT automatically update in real-time if the rounding settings
are subsequently changed in the Preferences menu. Instead, the reactions displayed in the
parameter values will be updated the next time the calculation is either recalculated or edited
and saved.

Similar to the handling of unity checks and other calculation results found in the Element
Manager, beam reactions are erased automatically if a change warning invalidates the design
calculation. Due to differences in the parameter capabilities between Revit 2019 and Revit
2020 - present, users will observe that the tag display behavior varies. In Revit 2019,
reactions are displayed as “(0 K)” when the reactions are zero or have been erased. In Revit
2020 and subsequent versions, zero or blank reactions will not be displayed.
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Revit 2019:
Reaction text labels remain visible
when the magnitudes are zero

W18X35

Revit 2020 and subsequent:
The tag type is unchanged,
but the reaction text labels
disappear automatically when
the magnitudes are zero

SOUTH LOBBY OVERLOOK
(OPEN TO BELOW)

HSS18X6X1/2

W18X35
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10.10 Beam Calculation Labels

Beam Calculation Labels

In addition to the tools available inside Revit's 3D environment to manage and visualize the
structural design, engineering teams may sometimes find it necessary to correlate individual
element calculations to their plan locations on a 2D drawing. This could be useful for
compiling a calculation package, or any number of other purposes. In order to assist with this
process, ENERCALC for Revit provides a beam tag that displays the calculation name
assigned via the “Description” field in the ENERCALC SEL interface. This is the same title
displayed in the summary table of the Element Manager window. Similar to the reaction tag,
this description tag does not need to be manually loaded.

=
]
]
@
(=]
c
5
=
=
2
o]
=Y
]
=
m
o]
™
2
=
'_

Miain Entrgnce Clear-Span Girder

Entrance Edge Transfer Girder

3= SEL Revit Element Manager — O *

Elements Graphics Debug

I
SEL Cale Revit Element Update Change Child ‘
I

oL 1 SEL Calc Tile Type Name Status Wamings Elements
- .: l Entrance Edge Transfer Girder | Steel_Beam W24X585
= l Ridge Girder - 1 Steel_Beam W30X99 o

. l Typical Canopy Overhang Beam | Steel_Beam Wizxi14 o

=
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10.11 Steel Beam Calculations

There are very few special considerations that distinguish steel beam calculation launches
from the basic beam behavior described in the preceding sections. The only significant
additional property of a steel beam is the steel material grade. During launch of a steel beam
calculation, the material grade is obtained from the name value of the native Revit parameter
“Structural Material”.

Properties

.
Sy, W-Wide Flange
S W2Txed

Structural Framing (Girder) (1) Ei EdltT,pe ‘
Constraints

Reference Level Top of Parapet

Work Plane Level : Top of Parapet

Start Level Offset 0 0"

End Level Offset 00"

Qrientation Normal

Cross-Section Rotatien 0.00°

Geometric Position
Start Extension

End Extension 0' 0
Start Join Cutback [

End Join Cutback 00"

yz Justification Uniform

y ustification Grigin

y Offset Value [

2 Justification Top

z Offset Value 00"
Materials and Finishes

Structural Material EStEE\ ASTM AS92
Structural

Stick Symbal Lacation Center of Geometry
Start Connection Nene

End Connection None

Cut Length 41' 5127/256
Structural Usage Girder

Start Attachment Type End Elevation
Camber Size

Number of studs

Enable Analytical Model

Then the steel grade name is extracted from this parameter, it is automatically converted to a
corresponding yield strength (in KSI) to be used for the calculation.

Clickon +/- to Add, Delete Spans (Click on Span To Select Click on Support to Modify
General Beam Span Data ]/Span Loads rl_oads All Spans ﬁ_oad Combs l &
DESCRIPTION

Main Entrance Clear-Span Girder

Design Method ASD LRFD

Design Values |F}r:SteeIYieId 50 | ki |/

E: Modulus 29000 | ksi
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Praperties X g (3D} X

HS5S-Hollow Structural Section
Fal HS512X2X1/4

Structural Framing (Joist) (1) ~ Edit Type

Constraints H

Work Plane Level : EAVE DBE
Reference Level EAVE DBE

Start Level Offset 00

End Level Offset 0o

Orientation MNermal
Cross-Section Rotation  {0.00°

Geometric Position

Start Extension

End Extension 0
Start Join Cutback 0012

End Join Cutback 0012

yz Justification Uniform

y Justification Crigin

y Offset Value oo

z Justification Top

z Offset Value 00"

Materials and Finishes

Structural Material ‘Steel ASTM AS500, Grade B, Rectangular and Square
Structural H
Stick Symbol Location Center of Geometry

Start Connection MNone

End Connection Mone

Cut Length 47

Structural Usage Joist

Camber Size

MNumber of studs
Enable Analytical Model
Dimensions

33

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Madify

General Beam Span Data rSpan Loads rl_oads All Spans rl_oad Combs l &

DESCRIPTION

Typical Canopy Overhang Beam

Design Method ASD LRFD

Design Values |F)r:SteeIYieId | 16 ks |/

E: Modulus 29000 | ksi

Similar to other design parameters, ENERCALC for Revit provides 2-way control of the steel
grade. Modifying the numerical value of the Fy yield strength to a standard steel grade value
will cause the material name assigned in Revit to update automatically when the “Save and
Close” operation finishes. Note that this automatic mapping of names and yield strengths
only applies if the default Revit materials (or similarly named materials) are present in the
project. Removal of default materials may inhibit the ability to set and manage the steel grade
in steel beam calculations. The mapping of these material names and grades is as follows:
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Revit Material ENERCALC SEL Fy:
Name Contains:

"A36" 36 ksi

"A500" & "B" 46 ksi

"A572" 50 ksi

"A992" 50 ksi

"Steel" ** 50 ksi

** Applies only if no other specific name matches are found

When a steel beam Fy is manually changed in ENERCALC SEL, the material name
parameter value will be chosen by using the same matching process in reverse.

10.11.1 Changing Steel Section Size

389

Steel beam section sizes may be changed from within the ENERCALC interface for any
calculation. This is done using the same ENERCALC controls used to modify a conventional
manually-built calculation. For more information on this topic, refer to Changing Section

10.12

Steel Composite Beam Calculations

Similar to Steel Beam calculations, Steel Composite beams share all of the common beam
behavior described in the preceding sections.

The primary characteristics that distinguish Steel Composite from conventional Steel beam

calculations are:

1.) Specifying the pre/post composite application state of loads on the beam

2.) Specifying material properties for the concrete slab

3.) Confirming effective width geometry of the concrete slab

As with other calculations, Steel Composite beam calculations are launched from the

ENERCALC for Revit ribbon tab in the Revit interface.

REcGHG -G-8 =2-FO0A G- -
| File JEAEY Structure  Steel  Precast Systems Insert Annotate Analyze Massing & Site _ Collaborate  View
= = D) 9 = T =
= = = ( Ji oo
s £ = @ & /2 ©® I Z |E L
Licensing  Pref Elem, sign Help  DesignStatus  Open/Edit  Recalc  Steel | Steel Composite | Concrete  Wood
Manag P = S ' X
Menus ColorKey v Existing Calculations B
Properties X {3 00- OVERALL X
® -

3D View: 00 - OVERALL
Graphics

View Scale

Scale Value 1:

Manage Add-lns  ENERCALCSEL Reflection

Autodesk Revit 2022.1 - 4 Story Steel Full Building_V22.rvt - 3D View: 00 - OVERALL

Modify @~

e

Girder Point Loads

olumns Slender Walls Shear Walls Foundations Analysis
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REGHGB - K- 7@ =2-FO0A G- B Autodesk Revit 2022.1 - 4 Story Steel Full Building_V22.rvt - 3 View: 00 - OVERALL
Ar

rchitecture  Structure  Steel  Precast Systems Insert Annotate Analyze Massing &Site  Collaborate on  Modify @~

E =E =2 0 @ 7 6 I =

Licensing Preferences Element EditDesign Help  DesignStatus  Open/Edit  Recalc  Steel | Steel Composite
Manager Properties - -
Menus ColorKey Existing Calculations erfder Walls Shear Walls Foundations  Analysis
Properties X {3 00- OVERALL X

v | B8 edit Type

As with other calculation types, clicking the calculation launch button will trigger a selection
process and will await an element pick by the user.

During this process, only steel beams that are eligible for Steel Composite design will be
available for selection. Ineligible elements are denoted with a "not allowed" circle and slit icon
on the cursor when mousing over.

For example:

Steel beam without any deck is ineligible:

Steel beam with only metal deck (no concrete) is ineligible:
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Wood beams (and concrete beam) are ineligible:
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Users will also note that Steel Composite beam design is not permitted for multi-span beams.
Launch of such beams will result in the following warning:

a2 Calculation Launch Failed

A calculation could not be launched for this beam.
"S53 Steel composite beam design cannot be performed on multi-span beams.

10.12.1 Load Application States

The engineering behavior of a Steel Composite beam design hinges on the timing of load
application. In ENERCALC SEL, Loads applied to a composite beam may occur in any of the
following (3) conditions:

1. Applied to NonComposite Section - REMOVED before curing

2. Applied to NonComposite Section - REMAINS after curing

3. Applied to Composite Section ONLY

The user specifies the application state of each applied load found in the Revit model. The
application state of Revit loads are set using the parameters found on the "Properties" pane

when the load is selected. The default condition for an un-categorized load is for both check-
boxes to be grayed out:
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Modify | Area Loads

Properties X id 00- OVERALL 3 02 - SECOND FLOOR X
Area Loads
Area Load 1 7
Area Loads (1) v | B8 Edit Type
Structural Analysis a
Load Case DLT (1)
Nature Dead
ENERCALC - PreCompositeLoad
ENERCALC - PostCompositeLoad
Orient to Project
Projected Load [m]
Forces a
Fx1 0.00 psf
Fy1 0.00 psf
Fz1 -35.00 psf
Identity Data a
Description
Comments
Design Option Main Model
Phasing a
Phase Created New Construction
Phase Demolished None
Other a
Is Reaction O
Learning Content

Area 6573.46 SF | 8°

When launching a calculation, the user will be notified with a pop-up if any loads found on the
beam do not yet have a load application state applied.

If the loads are visible (per the Visibility/Graphics settings), then the referenced loads will be
selected for user attention:

".E Uncategorized Loads

i The loads shown have no Pre - Composite [ Post - Composite settings assigned
| These loads will not be included in the calculation. Do you wish to continue?

Proceed \With Only
Categorized Loads Cancel Launch
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The mapping of these two check-box parameters to the ENERCALC application states is as
follows:

Modify | Area Loads
Properties X 00 - OVERALL 2 02 - SECOND FLOOR X

Area Loads il Load Application: @ | Applied to Noncompasite Sectian - REMIOVED befare curing
Area Load 1 € Applied to NonComposite Section - REMAINS after curing
€ Applied to Composite Section ONLY
Area Loads (1) v | @ Edit Type
Structural Analysis * N

Load Case DL1(1)

ENERCALC - PreCompositeLoad

ENERCALC - PostCompositeLoad [D ]
Orient to Project

Projected Load O

Forces A
Fx1 0.00 psf

Fy1 0.00 psf

Fz1 -35.00 psf

Identity Data A
Description

Comments

Phasing H

Modify | Area Loads
Properties X 00-OVERALL 3 02- SECOND FLOOR X

- € Applied to NonComposite Section - REMOVED before curing

@ | Applied to NonComposite Section - REMAINS after curing

© appliedto C e Section ONLY
Area Loads (1) | Hg Edit Type pplied to Composite Section
Structural Analysis » 8
Load Case DL1(1) -

ENERCALC - PreCompositeLoad

ENERCALC - PostCompositeLoad |
Ornent to Project

Projected Load O

Forces 2
Fx1
Fy1
Fz1

Identity Data A

Modify | Area Loads
Properties X 00 - OVERALL Gj 02 - SECOND FLOOR X

Load Application : e ian - REMOVED bef
ion - REMAINS after curin

OnLY

Area Loads (1) v | H@ Edit Type
Structural Analysis x|

Load Case DL (1)

ENERCALC - PreCompositeload  |[] |
ENERCALC - PostCompositeLoad

Orient to Project

Projected Load (]

Forces 2
Fx1 0
Fy1
Fz1

Identity Data 2

When setting these check boxes, users should keep in mind that each load case may only be
eligible for specific application states. For example, wind and snow load are not eligible to be
applied as "Applied to NonComposite Section - Removed Before Curing" in an ENERCALC
Composite Steel Beam calculation. If a Revit load's parameters are manually set to an
application state not supported by ENERCALC, they will be automatically set to a supported
state.
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NOTE: Itis only necessary for users to specify the application state of load cases that can
be applied at different stages (D and L). All other load cases (Lr, S, W, E, & H), will be
automatically applied as "Applied to Composite Section ONLY" regardless of whether the user
has explicitly toggled the parameters. There is no ambiguity for these cases because
ENERCALC only permits them to be applied on the composite section.

10.12.2 Slab Properties

The structural design of a Steel Composite beam is strongly influenced by the properties of
the concrete slab. When launching a calculation, the user will be notified with a pop-up if the
properties of the slab have not yet been set:

S Calculation Launch Failed

The composite slab does not have a deck type assigned.
Assign a deck profile from the ribbon bar using the 'Edit Deck Type' tool.

NOTE: This warning will not be presented if the floor element is a solid concrete slab with no

"structural deck" layer. When a floor element has concrete but no deck, then a profile
assignment is not required:
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Edit Assembly
Family: Floor
Type: 5.5" Solid CONC

Total thickness: 0' 5 1/2" (Default)
Resistance (R): 0.1336 (m2-K)/wW

Thermal Mass: 10.3269 BTU/(ft2-°F)
Layers
Function Material Thickness Wraps S;:iiur{:ll Variable
1 |Core Boundary Layers Above Wrap 0' 0"
2 |Structure[1] Concrete, Cast-in-P 0" 51/2" [l [l I
3 |Core Boundary Layers Below Wrap  0' 0"

Where required, the deck type is assigned or modified using the "Edit Deck Type" tool on the
ribbon bar:

REGHG - R+ O =2-FO0A G-0F %3+

Architecture  Structure  Steel  Precast  Systems  Insert Annotate Analyze Massing &Site  Collaborate  View Manage Add-Ins  ENERCALCSEL  Reflection  Modify

E EEE @ @ » @ XL L | E L

Licensing Preferences Element EditDesign Help  Design Status  Open / Edit

Autodesk Revit 2022.1 - 4 Story Steel Fu

@~

Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager Properties = K3 S
Menus Color Key + Existing Calculations Beams

=2 Columns Slender Walls Shear Walls Foundations ~Analysis
IC  Steel Composite
b

P ditDeck Type ‘

Properties X i 00- OVERALL = 02-9

—
Edit Deck Type
@ 3D View -
; Select the deck profile to be used for composite steel beam
- design.
—

3D View: 02 - SECOND FLOOR | £ Edit Type R
Graphics & &
Scale Value 1: 100

Detail Level Fine

Parts Visibilitv Show Both

Clicking the "Edit Deck Type" button will trigger a selection process and EFR will await a floor
selection by the user.

When a floor element has been selected, the deck selection menu will load. The deck profile

options populated in the menu are automatically restricted to match the depth of the deck
profile assigned to the floor element in Revit:
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= Deck Type
The selected floor has a deck thickness of 3"

Choose an eligible deck profile below.
Options are restricted by the depth of the profile assigned to the Revit floor.

Manufacturer Product E,ﬁ"‘h oo Whdh ) ?'obp i) b ) &'ﬁ‘i Spacna "
ASC 3WxH-36 3 75 45 45 12
ASC NH-32 3 4125 3875 2125 8
Verco PLW3 Formiok 3 75 45 5 2
Verco PLN-24 Fomiok 3 2625 5355 187 |8
Verco PLN3R2 Fomiok |3 4125 g’ 2125 8
Vuderaft 3 VLI 3 725 475 475 12 .

——T -y

Once selected, the deck profile name is indicated in the Revit "Properties” pane for the floor

element. The other properties (compressive strength, unit wt. and shored / unshored) are set
directly in the "Properties" pane:

Modify | Floors

Properties X {4 00- OVERALL 9 02 - SECOND FLOOR X

= Hoor

25" CONC W/ 3" VU

Floors (1) v Edit Type
Constraints 2
L

Height Offset From Level 00"

Room Bounding |
Related to Mass |
Structural 2

Structural
Enable Analytical Model
Rebar Cover - Top Face Rebar Cover 1 <25 mm>
Rebar Cover - Bottom Face Rebar Cover 1 <25 mm>
Rebar Cover - Other Faces Rebar Cover 1 <25 mm>
Dimensions 2
Slope
Perimeter

Area
Volume

Elevation at Top

Elevation at Bottom 61/2
Thickness 0' 51/2
Structural Analysis 3
ENERCALC - Concrete f 'c 30ksi
ENERCALC - Concrete Density 145.00 ib/ft’
ENERCALC - Slab Shored
ENERCALC - Deck Type Vulcraft 3 VLI N
Identity Data B
Image

Comments
Mark
Design Option Main Model
Phasing &
Phase Created New Construction
Phase Demolished None |
Other 4
Learning Content

Users should note that the slab section geometry properties cannot be modified from the
ENERCALC interface:
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Composite Steel Beam

PRINT

CANCEL - SAVE & CLOSE

General Span & Section Data rSpan Loads rl_oad Combinations &
Description
——None——|
Analysis Method Design Values Max. Allow Deflection Ratios :
Fy : Steel Yield ksi i Pre Compaosite: 180.0
ASD | 1800
E: Modulus 29000 | ksi Transient: 360
LR FINAL
Composite Data ¥ _Slab on Metal Deck
Total Slab Thickness in
Vulcraft 3 VLI ‘ |
Effective Wicth ft
Rib Measurements . . .
stored || unshored Spadng (o pch
Opening Width @ Top in
Stud Diameter in Opening Width @ Btm 475 | in
Qn : Stud Capacity k
Concrete f'c ksi Direction :
Concrete Density pcf | Perpendicular Parallel
Concrete "E" based on density Mixed: Parll & Perp Each Side |
Composite Action Percentage
| Full Calc Min Studs | % Composite |

The mechanical properties of the slab (f'c and density) may be changed in the ENERCALC
interface. Any changes to these properties in ENERCALC will be applied to the slab element
in Revit when the "Save and Close" operation completes. In some cases, design parameter
changes made in ENERCALC may impact a slab that also influences other Steel Composite
beam calculations already present in the Revit model. In such cases, the affected existing
calculations will automatically be flagged with the change warning "Slab Props":
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REGHG -G-8 =-FO0A G- 5B~

Architecture  Structure  Steel  Precast  Systems

g =g F

Licensing Preferences Element Edit Design
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Menus

Properties

@ 3D View

Autodesk Revit 2022.1 -

Insert  Annotate  Analyze Massing & Site  Collaborate  View Manage Add-Ins  ENERCALC SEL  Reflection  Modify -
2 @ & J ®@ X I L L
Help Design Status ~ Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
r Properties T T T T
Existing Calculations Beams Columns Slender Walls  Shear Walls Foundatiot

Unity Failing
(0) Cales

3D View: 02 - SECOND FLOOR

Graphics
View Scale Custom
Scale Value 1: 100
Detail Level Fine
Parts Visibility Show Both
Visibility/Graphics Overrides i Edit...
Graphic Display Options [ Edit...
Discipline Coordinati
Show Hidden Lines By Discipline
Default Analysis Display Style None
Show Grids [ Edit...
Visible In Option all
Sun Path
Extents
Crop View 0
Crop Region Visible 0
Crop 0
Far Clip Active O
Far Clip Offset 1000 0
Scope Box None
Section Box “
Camera
Rendering Settings [ Edit...
Locked Orientation
Proiection Mode ' Orthoaraohic

(Warnings Found|
(1) Cales

In Progress ~ Unity Passing
(0) Cales (1) Cales

Color Kev
Warnings Found (1) Calcs

Click to select all Revit elements in the model meeting this
description.

s SEL Revit Element Manager

Blements Graphics Debug

SEL Cale Revit Element Update Change Child

Title SEL Calc Type Name Status Waminas Elements
~None- Steel_Composite_Beam |W14X26 0
~None— Steel_Composite_Beam | W16X26 Slab Props 0

[[] Zoom To Selection

Filter Fields

 Delete This Calc

| Link This Calc to My .EC6 File

[] From Revit Only

1
|
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10.12.3 Effective Width

The effective width of a floor slab is critical to the design of a Steel Composite beam.
ENERCALC for Revit automatically detects effective width using the physical geometry of the
Revit model.

During launch of the calculation, the launch window will show an additional tab for managing
the effective width conditions:

= = Steel Composite Beam - Verify Beam Conditions

Suppots  Trbutary Beams uwm_

Model geometry indicates (2) possible supports for this beam.
Please confirm the current supports shown or select supports manually.

Confirm Selected

Select Supports Manually

Show Suggested Supports [[] Remember Support Selections ’.

i o0

After the preceding tabs' approvals are completed, the beam effective width will be computed
and presented to the user in a tabular format. The calculation will launch in ENERCALC once
the user chooses an effective width condition by clicking the "Select" button on the table row
that describes the desired geometry. Users should note that once the calculation has
launched the effective width inputs cannot be modified from the SEL interface, since they are
driven by Revit geometry.

= Steel Composite Beam - Verify Beam Conditions

Supports  Tributary Beams  LL Reduction Effective Width

The following composite effective width conditions were detected [ Remember Effective Width
Select a condition or provide a manual override:
Desc. Side 1 ft) Deck Pemp.  Side 2 ft) Deck Pe. Total ft) Waming
Seect | Min 3125 | [ a3 [ & [ e
Select | Ovenide 0 0 O 0

The table presents a set of deck orientation and effective width conditions found on each side
of the beam. The table rows showing auto-detected geometry are read-only and cannot be
manually modified. If custom geometry is needed, refer to the procedure for using the
"Override" row outlined near the end of this section.
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The effective width values shown are computed from the physical geometry of the Revit
model, using the minimum of the 3 criteria specified in AISC for composite beam behavior:

1. One-eighth of the beam span, center-to-center of supports
2. One-half the distance to the centerline of the adjacent beam
3. The distance to the edge of the slab

When the effective width is found to vary along the length of the beam, multiple table entries
will be presented to the user:

N\ =

= Steel Composite Beam - Verify Beam Conditions.

o Supports  Tributary Beams  LL Reduction Effective Width

The following composite effective width conditions were detected. [ Remember Effective Wwidth
Select a condition or provide a manual override:

Desc. Side 1) Deck Pep. Side 2 ft) Deck Pep. Total ft) Waming

Min 3125 <] 2 5125
Max 3125 %) 3125 M 625
Overide 0 O 0 O 0

EEE

When an effective width condition is encountered which may invalidate the design, a warning
is presented in the table. In the case shown here, the user is alerted that launching an edge
beam calculation where 100% of the effective width falls only on one side of the beam could
jeopardize the shear transfer behavior of the headed studs:
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X Steel Composite Beam - Verify Beam Conditions

Supports  Tributary Beams LL Reduction ~Effective Width

The following composite effective width conditions were detected
Select a condition or provide a manual override

Desc

Select Min

Select Max

Select | Ovemide
<

Sde 1t)

3125

3125

Deck Pep
O

Side

2ft) Deck Pep. Total ft)
3.125
0667 3.792

O

CONC SLAB AND DECK —

(REFER PLAN)

SECOND FLOOR
114" - 0"

~—— STEEL BEAM
(REFER PLAN)
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‘E Steel Composite Beam - Verify Beam Conditions

Supports Tributary Beams LL Reduction Effective Width

Select a condition or provide a manual override

The following composite effective width conditions were detected.

— L X

[[] Remember Effective Width

de 1 ft) Deck Pem. | Side 2 fit) Deck Pem. Total fit) Waming
3125 0 . 3125 |Zer0 eff. width may impact composite stud behavior on Side 2
2125 | 0667 3792
o | O | o | O 0
< . . I >

The check-boxes for "Deck Perp" on each side of the beam indicate the observed span
direction of the deck. When the check-box is "checked", the deck is observed to span in any
orientation NOT PARALLEL to the beam. When the check-box is "unchecked", the deck is
observed to span PARALLEL to the beam. The observed span direction does not influence
the design in the case of solid concrete slab without metal deck.

If the check-boxes for "Deck Perp" on each side of the beam are both in agreement as
"checked", then the beam calculation will map to SEL as follows:

I Slab on Metal Deck

Vulcraft 3 VLI

|

Rib Measurements . ..

Height 3| in
Spacing (aka pitch) 15.0 | in
Opening Width @ Top 7.25 | in
Opening Width @ Btm 475 | in

Direction:
Perpendicular Parallel

Mixed: Parll & Perp Each Side
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If the check-boxes for "Deck Perp" on each side of the beam are both in agreement as
"unchecked", then the beam calculation will map to SEL as follows:

¥ Slab on Metal Deck

Vuleraft 3 VLI |
Rib Measurements . ..
Height 2| in
Spacing (aka pitch) 15.0 | in
Opening Width @ Top 725 | in
Opening Width @ Btm A75 | in
Direction :
Perpendicular | | Parallel

Mixed: Parll & Perp Each Side

In either of these cases, the "Effective Width" field in SEL will indicate the "Total" value shown
in the launch window table:

Analysis Method Design Values
Fy : Steel Yield 50 | ksi
ASD
E: Modulus 29000 | ksi
LRFD

Composite Data

Total Slab Thickness 55 [in

Effective Width 7 |t h
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If the check-boxes for "Deck Perp" on each side of the beam are NOT in agreement, then the
beam calculation will map to SEL as follows:

¥ Slab on Metal Deck

Vulcraft 3 VLI |
Rib Measurements . . .
Height 2| in
Spacing (aka pitch) 15.0 | in
Opening Width @ Top 725 | in
Opening Width @ Btm 475 | in
Direction :
Perpendicular Parallel

Mixed: Parll & Perp Each Side

Under this condition, the effective width will display with the two sides individually:

Analysis Method Design Values
Fy : Steel Yield 50 | ksi
ASD
E: Modulus 20000 | ksi
LRFD

Composite Data

Total Slab Thickness 5.5 |in

Effective Width 25 |ft
Eff Width: Parallel 3.5 I
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Rather than choosing a calculated value from the table, the user may alternatively choose to
create a custom effective width geometry using the table row labeled "Override". The input
values for effective width and span direction on each side are filled manually by the user, and
the total effective width updates automatically. The calculation will not launch if the "Override
row "Select" button is clicked when the total effective width is zero.

:‘:- Steel Composite Beam - Verify Beam Conditions

Supports  Tributary Beams LL Reduction Effective Width

The following composite effective width conditions were detected. ] Remember Effective Width

Select a condition or provide a manual override:

Side 1 {it) Deck Pemp. Side 2 ft)
3125 3.125

Deck Perp.  Total ft)

Waming

Desc.

EXXW| Overide

When an existing Steel Composite beam calculation is launched from Revit, the user will by
default be presented with an option in the effective width table showing the effective width
geometry used during the previous launch:

:‘:- Steel Composite Beam - Verify Beam Conditions

Supports Tributary Beams LL Reduction Effective Width

The following composite effective width conditions were detected.
Select a condition or provide a manual override:

[[] Remember Effective Width

Desc.  Side1ft)  Deck Pep. Side2ft)  Deck Pep. Totalft)  Waming
Select | M 3125 3125 6.25
Select | Previous 15 25 6
Select | Ovenide 0 0 0 0 0

As with other aspects of the calculation launch process, the user may elect to "Remember"
the specified tributary width conditions.
This will cause this approval step to be skipped during subsequent launches of the

calculation:
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.."5 Steel Composite Beam - Verify Beam Conditions - Cl X

Supports Tributary Beams LL Reduction Effective Width

The following composite effective width conditions were detected. | [[] Remember Effective \Width
Select a condition or provide a manual override

Desc. Side 1 fft) Deck Pep. Side 2 it) Deck Pep. Total fit) Waming

Select Min 3125 3125 6.25
Select | Previous 35 25 6
Select | Ovenmide 0 | 0 a 0

For a calculation set to "Remember Effective Width", this approval step will be skipped
indefinitely on future launches until the setting is changed.

This setting may be viewed and changed from the Element Manager window. Once the
"Remember" setting is toggled off and applied, the user will once again be prompted to
approve the effective width during the next launch of the calculation.

A= SEL Revit Element Manager — O X |

Elements Graphics Debug

SEL Calc Revit Element Update Change Child
Title SEL Calc Type Name Status Wamings Elements

NoDesc Steel_Beam W16X26 0 b ':.
Steel_Beam W12x35 0 -
Steel_Beam W1EX26 0 A
Steel_Beam wi2x14 0 ‘

[] Zoom To Selection Filter Fields
Delete This Calc Link This Calc to My .ECE File Filter Elements
[ From Revit Only Clear Filters

Beam Propetties  Beam Supports Beam Spans  Span Loads Tributary Elements Child Bements Calc Resuts

Span Ind AISC Beam Section T [J Remember Support Selections
een e Section on e [[] Remember Tributary Beam Selections

» W16x26 STLW Tributary Geomeiry Sampling Density

Complete Contour v 1 (Feet)
[ Remember LL Redux LL=LLo"

[ Remember LR Redux LR=LRo"

Remember Effective Width

Apply

Close

N NN NN N NS

10.12.4 Composite Change Monitoring

Steel Composite beam calculations are subject to all of the same change monitoring and
warning considerations used for all other beam types (see Monitoring and Change

Warnings /) ).

© 2026 ENERCALC, LLC



408

ENERCALC Link for Autodesk® Revit®

In addition to the standard beam change warnings, Steel Composite beams are also subject
to warnings if slab parameters in the Revit model are modified. If any existing Steel
Composite beam calculations in the model were influenced by the affected slab, the user will
be presented with a warning.

Modify | Floors

Properties X fig 00- OVERALL 3 02 - SECOND FLOOR X

__, Floor

e aTaTer! -

2.5" CONC W/ 3" VLI

Floors (1) +| 3 Edit Type
Constraints A

Lewe N,
Height Offset From Level [

Room Bounding

Related to Mass

Structural 2
Structural

Enable Analytical Model

Rebar Cover - Top Face Rebar Cover 1 <25 mm>

Rebar Cover - Bottom Face Rebar Cover 1 <25 mm>

Rebar Cover - Other Faces Rebar Cover 1 <25 mm>

Dimensions A

Perimeter

113' 61/2

Thickness

Structural Analysis 2 |
ENERCALC - Concrete f 'c 40ksi

ENERCALC - Concrete Density 145.00 Ib/ft*
ENERCALC - Slab Shored O
ENERCALC - Deck Type ulcraft 3 VLI

Identity Data A
Image :
Comments
Mark
Design Option Main Model

Phasing A
Phase Created New Construction
Phase Demolished None

Other A

Learning Content

\

s

.‘5 Change Floor Properties?

A manual change to floor design parameters impacts Steel Composite beam elements designed using ENERCALC SEL.
Please select an option to continue:

Keep changes and Keep changes but
flag impacted element(s) do not flag element(s) Cancel the Changes

[] Hide floor parameter warnings for the remainder of this session
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If the user chooses to keep the changes and flag the impacted elements, then each Steel
Composite beam calculation influenced by the slab will be marked with a change warning.

NN |

10.12.5 Composite Beam Tagging

ENERCALC for Revit provides convenient tagging capabilities to facilitate documentation
during design of Steel Composite beams. Similarly to Steel Beam design (Beam Reaction
Forces/al), envelope reactions will be populated on the Revit beam element when the Steel
Composite "Save and Close" operation completes.

In addition to the reaction, the stud quantity specified in the ENERCALC calculation will also
be stored on the Revit element. Settings for the control of the stud quantity design are found
on the "General" tab:
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rProiects rPrOJ'ect Manager~~ Current Calculation

Composite Steel Beam

@) PRINT | CANCEL

SAVE & CLOSE

General Span & Section Data rSpan Loads rl_oad Combinations l &
Description
--None--
Analysis Method Design Values Max. Allow Deflection Ratios :
ASD Fy : Steel Yield ksi | Pre Composite: 180.0
E: Modulus 29000 | ksi Transient:
LRFD | FIMAL: 240
Composite Data I _Slab on Metal Deck
Total Slab Thickness _
Vulcraft 2 VLI | |

!I
5

Effective Width ft
Shored | | Unshored
Stud Diameter ﬂ in
Qn : Stud Capacity k
Concrete f'c ksi
Concrete Density pcf

Concrete "E" based on density

AISC 360 13.2 requires: Min. Stud Ht= 3.50in, Max Stud Ht = 45

Rib Measurements . . .

Height
Spacing (aka pitch)
Cpening Width @ Top

Opening Width @ Btm

Direction ;

| Perpendicular Parallel |

Mixed: Parll & Perp Each Side |

Composite Action Percentage

Full | | Calc Min Studs % Composite |

The results of this design setting are visible on the "Studs" tab of the "Calculations" display:
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Done, Time : 0.040sec

IBC 2018, ASCE 7-16, CBC 2019, AISC 360-16, ND3
2018, ACI 318-14, TMS 402-16 | Build: 20.22.8.3

Calculations 2D rDiaqram raD ]

ré'.ummary Results rMax Combinations,~~ Studs TM-V Summary r[)eﬂeclions rReaclions rProperlies l

Shear Stud Requirements

From Support O to 18.75 ft use 13 studs,
From 18.75 ft to Support 1 use 15 studs.

Upon "Save and Close", this information is automatically stored in the Revit-default parameter

"Number of Studs":
Materials and Finishes
Structural Material iSteel ASTM A992
Structural
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 36 11"
Structural Usage Girder
Camber Size
I Number of studs 30
Dimensions
Length r 6"
Volume 3.28 CF
Elevation at Top 137
Elevation at Bottom 11" 10 77/256"
Structural Analysis
ENERCALC - Beam Start R... :21.00 kip
ENERCALC - Beam End RXN;21.00 kip

Identity Data

If desired, this information is easily displayed on plan sheets or other views using the version-
appropriate tag "Structural Framing Tag - ENERCALC Stud Qty (20XX)". These tags are
loaded into the project automatically by ENERCALC for Revit:

© 2026 ENERCALC, LLC



412

ENERCALC Link for Autodesk® Revit®

Spot Elevation - Target Filled
Structural Beam System Tag
Structural Column Tag
Structural Column Tag-45
Structural Foundation Tag

Structural Framing Tag
Structural Framing Tag - ENERCALC (2023)
Structural Framing Taq - ENERCALC Description (2023)

Structural Framing Tag - ENERCALC Stud Qty (2023)

Structural Framing Tag - ENERCALC Wood (2023)
Structural Framing Tag-w-End Forces

Structural Framing Tag-w-End Reactions
Structural Framing Tag-w-5Start Forces

Structural Framing Tag-w-Start Reactions
Structural Framing Tag-w-Studs-Camber
Structural MRA Rebar

Structural MRA Rebar Section

Structural Truss Tag

~ F

W21X44  <30>
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10.13 Wood Beam Calculations

Wood beams share all of the common beam behavior described in the preceding sections.

The primary characteristics that distinguish Wood beam calculations from conventional Steel
beam and Steel Composite calculations are:

1.) Specifying the NDS wood material properties of the beam
2.) Specifying the ply quantity of the beam (where applicable)

As with other calculations, Wood beam calculations are launched from the ENERCALC for
Revit ribbon tab in the Revit interface.

REGCHG - Q-7 @ =2-F0A G0 [ Autodesk Revit 2022.1 - Wood_Beam_Demo_V22.rvt - 3D View: {30}
BEI Acchitecture  Structure  Steel  Precast Systems Inset  Annotate Analyze Massing&Site  Collaborate  View  Manage  Add-lns  ENERCALCSEL Reflection  Modify (D~
= £ = ®@ @ . Z I & e
Licensin g Preferences Element EditDesign Help  DesignStatus  Open/Edit  Recalc  Steel  Steel Composite  Concrete Girder Point Loads
Manager Properties - - "
Menus ColorKey »  Existing Calculations Beam: Columns Slender Walls Shear Walls Foundations Analysis
Properties X @ (30} X
7
N
g 30vew -
3D View: {30} | £ Edit Type
Graphics 2
View Scale V=10

REOcHG - ‘@ 2-F0A G- [~ Autodesk Revit 2022.1 - Wood_Beam_Demo_V22.rvt - 3D View: {30}
BEIM Acchitecture  Structure  Steel  Precast  Systems Inset Annotate Analyze Massing &Site  Collaborate  View Manage Add-lns  ENERCALCSEL Reflection Modify -+
— — - - p 9 @ T [e— -
= = = ( [ T oo
Licensing Preferences Element EditDesign Help  DesignStatus  Open/Edit  Recalc  Steel  Steel Composite  Concrete | Wood | Girder Point Loads
Manager Properties  ~ Z E -

Menus ColorKey v Existing Calculations Beam: Columns Slender Walls Shear Walls Foundations Anplysis

Properties X @ (30} x

existing wood beam calculation module or launch a
3D View: (30) v | B8 EditType
Graphics 2

As with other calculation types, clicking the calculation launch button will trigger a selection
process and will await an element pick by the user.

During this process, only beams that are eligible for Wood Beam design will be available for
selection. Ineligible elements are denoted with a "not allowed" circle and slit icon on the
cursor when mousing over:
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Design of wood beams using ENERCALC for Revit supports the use of the following NDS
section types, corresponding to the primary default families found in Revit's out-of-box wood
structural framing content:

e Dimension Lumber

e Timber

e Glulam - Southern Pine
e Glulam - Western

ENERCALC for Revit does not support the design of LVLs or any other proprietary engineered
sections at this time.

10.13.1 About Wood Beam Materials

NDS wood material properties must be assigned to a beam before a Wood Beam calculation
can be launched. The core properties needed for design are as follows:

e NDS Table
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¢ NDS Wood Species
e NDS Size Classification
e NDS Commercial Grade

Once assigned to a particular beam, these material properties are visible in the Revit
"Properties" pane when the beam is selected:

Modify | Structural Framing
Properties X 2 (3D} x

Dimension Lumber -

‘ 2x12

Structural Framing (Joist) (1) v| Edit Type

Constraints LY
Reference Level ROOF FRAMING PLAN X0CC
Work Plane Level : ROOF FRAMING PLAN XXX
Start Level Offset 00"

End Level Offset 00"
Orientation MNormal
Cross-Section Rotation 0.00°

Geometric Position E]
Start Extension 0o
End Extension 0o
Start Join Cutback 0 0"

End Join Cuthack 0 0"
yz Justification Uniform
y Justification Origin

y Offset Value 0 0"

z Justification Top

z Offset Value 0 0"

Materials and Finishes A
Structural Material ENERCALC - Douglas Fir-South
ENERCALC - NDS Table Table 4A
ENERCALC - NDS Size Class 2-4
EMERCALC - NDS Commercial G... :No.2

Structural ]
Stick Symbeol Location Center of Geometry
Start Connection MNone
End Connection MNone
Cut Length 9 01/2"

Structural Usage Joist
ENERCALC - Wood Ply Oty 1
Enable Analytical Model
Dimensions S
Length 9 6"
Volume 1.06 CF
Elevation at Top 122" 2
Elevation at Bottom 121" 23/4"
Identity Data Y

If design properties have not yet been assigned to a beam, then these parameters will not be
visible in the "Properties" pane when the beam is selected:
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Modify | Structural Framing
Properties X @ 6D

Dimension Lumber

Structural Framing (Joist) (1) v | B3 Edit Type
Constraints 4
Work Plane Level : ROOF FRAMING PLAN XXX
Reference Level ROGF FRAMING PLAN XXX

Start Level Offset 00"

End Level Offset 00"

Grientation Normal

Cross-Section Rotation 0.00°
Geometric Position 2
Start Extension 00"

End Extension 00"

Start Join Cutback 00"

End Join Cutback 00"

yzJustification Uniform

y Justificati Origin

y Offset Value 00"

2 Justification Top

2 Offset Value 00"

erials and Finishes D

Structural Material [Softwood, Lumber | |
Structural 4
Stick Symbol Location Center of Geometry

Start Connection None

End Connection None

Cut Length 570"

Structural Usage Joist

Enable Analytical Model
Dimensions 2
Length 5 51/2"

Volume 029 CF

Eievation at Top 1203

Elevation at Bottom 12178 1/2"

dentity Data 2 P
Image I
Comments [
Mark
Phasing 4
Phase Created New Construction

Phase Demolished None
Analysis Results a
End Reaction - Total [}/
Start Reaction - Total [}

If a wood beam calculation is launched for an element that does not yet have material
properties assigned, the launch will be canceled and the following warning will be presented:

S No Valid Wood Material

The selected element does not have a valid wood beam material.
Use the 'Edit Wood Material' tool to set the values before relaunching the calculation.
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When a Revit model (.rvt file) is opened, ENERCALC for Revit automatically creates a set of
wood material definitions based on NDS species names. These materials may be viewed in
Revit's "Material Browser" window. All material definitions created by ENERCALC for Revit
are prefixed with "ENERCALC - " in the title:

Material Browser - Softwood, Lumber ? X
enercalc X| | \dentity | Graphics Appearance Physical Thermal
Project Materials: All 7 ~ i=- Name | Softwood, Lumber
Search results for "enercalc" Descriptive Information
Name Description | Pinus Echinata

Class | Wood
ENERCALC - AC/AC

Comments

ENERCALC - Alaska Cedar Keywords

ENERCALC - Alaska Hemlock Product Information

Manufacturer
ENERCALC - Alaska Spruce Model

Cost

URL | .|

Revit Annotation Information

ENERCALC - Alaska Yellow Cedar

ENERCALC - Anthony

ENERCALC - Aspen Keynote _I
Mark

ENERCALC - Baldcypress

ENERCALC - Balsam Fir

ENERCALC - Beech-Birch-Hickory

ENERCALC - Boise Cascade

ENERCALC - Coast Sitka Spruce

ENERCALC - Cottonwood

ENERCALC - DF

ENERCALC - DF/DF

ENERCALC - DF/HF

ENERCALC - Douglas Fir-Larch

ENERCALC - Douglas Fir-Larch (North)

ENERCALC - Douglas Fir-South

ENERCALC - Eastern Hemlock

ENERCALC - Eastern Hemlock-Balsam Fir

AR ERRRERERRERRERRERAERR

Material Libraries
B-@- B «

»

The "Material Browser" may be accessed via "Manage" > "Materials", or directly from the
"Properties" pane of a beam element:
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REecHG Q-4 8 =-J0A @-0FE L@+

[ZICQ Architecture  Structure  Steel

Q@ =

b @ N 5 @ =

Modlify| | Materials| Object Snaps  Project Project Shared Global Transfer
Styles [ ion Parameters P. ters P et

Precast  Systems Insert Annotate Analyze Massing & Site  Collaborate  View

Select ~ Settings

Materials

Specifies the materials and associated properties to apply to

Properties | model elements or families. al

S

Press F1 for more help

Project Standard:

End Join Cutback 00"

yz Justification Uniform
y Justification Origin

y Offset Value 00"

z Justification Top

z Offset Value 0' 0"

Materials and Finishes

Structural Material Softwood, Lumber

Structural
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 5'0
Structural Usage Joist
Enable Analytical Model

Dimensions

Auto

Manage | Add-Ins ENERCALCSEL  Reflection  Modify @~
' Fe S 0O L @& B
C7 o , =
Purge Project  Structural ~ MEP _ FiihelSchedule ~ Additional ~Location Coordinates Position  Design
Unused Units Settings  Settings Jemplates Settings M v Options

Project Location

Although these material definitions may be viewed in the native Revit "Material Browser", they
do not need to be manually assigned to Revit elements using this menu. Instead, they are to
be assigned to Revit elements using the "Edit Wood Materials" menu (see Assigning Material
Properties m). It is not advisable to edit, rename, or remove these materials. Doing so may
prevent ENERCALC for Revit from being able to assign design properties and launch
calculations. In the event that any materials are removed from a project, the materials
themselves will be re-generated automatically by ENERCALC for Revit the next time the .rvt
file is opened. Any elements to which the removed and re-generated materials were
previously assigned will need to be manually reassigned using the "Edit Wood Material"

menu.

10.13.2 Assigning Material Properties

Wood Beam elements in the Revit model are prepared for calculation launch by using the
"Edit Wood Material" button to assign design properties. This button is found on the ribbon
bar, located in the drop-down of the "Wood" icon in the "Beams: panel:
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REcHG - Q- ¢-Q =2-FO0A G- o R Autodesk Revit 2022.1 - Wood,
I Architecture  Structure  Steel  Precast  Systems  Inset  Annotate  Analyze Massing &Site  Collaborate  View  Manage  Add-lns  ENERCALCSEL  Reflection  Modify -+
@ @ 9 [E—
= = = \) % ’ @ I I ﬁﬂ — =
Licensing Preferences Element EditDesign Help  DesignStatus Open/Edit  Recalc  Steel  Steel Composite  Concrete [ Wood | Girder Point Loads
Manager Properties = S ‘

= 5=

Menus Color Key ~ Existing Calculations Beams Columns Slender Walls Shear Walls Foundations Analysis
Wood
==

Properties X @ 3D) X

L 4 Edit Wood Material

Edit Wood Material
@ 3D View -
Select the structural grade and other properties to be used for
wood beam design.
3D View: {30} v | £3 Edit Type
Graphics 2
View Scale =100

Clicking this button will launch a selection process, and EFR will await selection of one or
more elements by the user:

R BeH@- - QAP O0AG->E YRS Autodesk Revit 2022.1 -'

Architecture ~ Structure  Steel  Precast Systems Inset Annotate  Analyze Massing &Site  Collaborate  View Manage Add-lns ENERCALCSEL  Reflection Modify @+

Menu ColorKey « Existing Calculations Beams Columns Slender Walls Shear Walls Foundations Analysi:

.Mulhple Finish | Cancel
Properties X 2 (30} X
/ 1
3D View
o |

The status bar at the lower left corner of the Revit Ul gives details:

/ -

kllck to select multiple elements, TAB for alternates, ESC qmt.

Properties help

When the user finishes the element selection process, the properties form will load in the
lower right hand corner of the Revit Ul. The menu will indicate the current NDS year being
used to populate design properties, as well as the number of elements selected by the user.
The content in the "All Section Sets Found" table will vary based on the selection made by the
user. For more detail on this, refer to Assigning To Single Elementlzs] or Assigning To
Multiple Elements[42). When this window is open, the user retains full ability to interact with
the Revit interface, including zoom, pan, select, changing active views, etc. Once opened, the
window may be closed at any time without applying changes. The window is not docked in
the corner; it may be moved to any location either on or off of the main Revit window as
desired by the user. Even if the edit menu is moved off the main Revit window (or even onto
another display), it will minimize or move to background along with the main Revit window.
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/'“

2= Modify Wood Structural Properties
NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.
Al Section Sets Found:

Choose NDS Table:  Choose Species Choose Size Class: Choose Grade:
P Curent Table 4A
Type Secton  of) Wateral Table 48
Dimension Lumber | 2x12 1
Apply Cancel

For more convenient viewing of large selection sets, the window may be manually re-sized by
mousing over the edge or corner of the window and dragging to the desired size:

%

= Modify Wood Structural Properties

NDS Version Year: 2018
You selected (418) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.
All Section Sets Found: Choose NDS Table: Choose Species Choose Size Class:  Choose Grade:
Tve s Qe Tae 8
Dimension Lumber 10 1
Dimension Lumber 28 1
Dimension Lumber 212 1
LVL-Laminated Veneer Lumber (1)1 3/4x117/8 1
Dimension Lumber %14 1
Timber 6x22 1
Timber 8x8 1
Timber 6x6 1
Glulam-Westem Species 2.5x9 1
Glulam-Southem Pine 3x20.625 1
Dimension Lumber 26 1
{ Apply Cancel

B . i

The version year of NDS being used to populate design property options in the "Modify"
window may be viewed or changed from the EFR "Preferences" menu. This version year
input does NOT control the NDS version being used to perform code checks in the

ENERCALC calculation. It only alters which version-year's material properties are presented
to the user in the "Edit Wood Materials" table.
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REecHG - Q-»-Q@=2-F0A G-0F B+

File Architecture  Structure  Steel  Precast Systems Insert  Annotate  Analyze  Massing & Site

sl = |= @ @ ®@ I

Licensing | Preferences |Element Edit Design  Help Design Status ~ Open / Edit Recalc Steel Ster
Manager Properties v v

Menus ColorKey = Existing Calculations

Properties X 9 (3D) X

Navigate to "Preferences" > "Active Model Preferences" > "Materials":
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-
a2 Preferences

Active Revit Model: \Wood_Beam_Demo_ V22
Current Session Active Model Preferences

Beams Columns Walls Matenals Reports File Linking Data Storage

MNDS version year for setting material props: 2018

w7

(Does NOT control NDS
version for wood design
code checks)

Steel Composite Beam Default Deck Properties:

Concrete fc: (ksi)
Concrete Unit Wit (pcf)

[] Slab Is Shored

Apply

Close
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E Preferences — L] X
Active Revit Model: \Wood_Beam_Demo_ V22
Current Session Active Model Preferences
Beams Columns Walls Matenals Reports File Linking Data Storage
NDS version year for setting material props:| | il + || (Does NOT control NDS
_ version for wood design
Not Specified code checks)
Steel Composite Beam Default Deck Prope 4%3
Concrete fc: (#2015
Concrete Unit Wit 145 (P
[] Slab Is Shored
Apply Close

Users should be aware that any change to the specified NDS version year will impact
calculations already created in the model using a different version. Changing the specified
value in the "Preferences" menu will result in a warning cautioning the user that design data
will be erased:
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=
Active Revit Model: Wood_Beam_Demo_V22
Cument Session Active Model Preferences
Beams Columns Walls Materals Reports File Linking Data Storage

NDS version year for setting material props: (2012 | (Does NOT control NDS
version for wood design

code checks)

;:I. Change NDS Version?

Changing the NDS version year will cause all wood species and grade selections previously assigned to be removed.
This action cannct be undone. Do you wish to continue?

Concel

Clicking "OK" on this notification will finalize the version change and will erase the NDS
design values currently assigned to existing calculations. Clicking "Cancel" will revert the
drop-down selection to the pre-existing value.

10.13.2.1 Assigning To Single Element

When the user chooses to select only a single element during the "Edit Wood Materials"
launch, the menu will populate with one section set. If there are no material properties
currently assigned to the element, then the "Current Material" display in the section set table
will be blank:
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2 Modify Wood Structural Properties

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:

Table 4A
Table 48

If the selected element already has wood properties assigned to it, then the existing properties
will be displayed when the menu loads:

2 Modify Wood Structural Properties - O X
NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.
All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:
Curert Materia e
Table 4A | Douglas Fir-Larch | 24 | No 2
Cancel

The table also displays the section type and section name. The section type and name
displayed in the table are based on the family name and section name of the Revit element. It
is advisable to use default Revit families for wood structural framing or ensure that family and
section naming is identical to the default naming. Inability to match family and section names
to NDS standard types and sections will prevent the material edit menu from functioning
properly:
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Modify | Structural Framing

Properties

ABC Structural Consulting - Dim Lumber

2x10

Structural Framing (Joist) (1)
Constraints
Work Plane
Reference Level
Start Level Offset
End Level Offset
Orientation
Cross-Section Rotation
Geometric Position
Start Extension
End Extension

v | B8 Edit Type

FRAMING PLAN XXX

ING PLAN XXX

Normal

0.00°

00"

X | 30)

Start Join Cutback
End Join Cutback 00"
yz Justification Uniform s :
y lustification Origin = Modify Wood Structural Properties
y Offset Value 00"
2 Justification Top NDS Version Year: 2013
2 Offset Value 00" You selected (1) wood beam elements to modify. Choose a section size to mocify the properties of ALL ELEMENTS in that group.
Materials and Finishes )
Structural Material ENERCALC - Douglas Fir-Larch Al Section Sets Found Choose NDS Table: | Choose Species N
NDS Table Table 4A
NDS Size Ciass 34 Curent Material
NDS Commercial Gra...;No.2
Structural
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None NDS tables are not found
;t“‘ :”JI”U J ‘s‘” 1z because the custom family
ructural Usage oi : .
ENERCALC - Woad By Gty | name is not recognized.
Enable Analytical Model ~
Dimensions
Lenath 18 4

If the family name is recognized, the table automatically displays a list of eligible NDS tables

that are compatible with the selected section.

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to moify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose Species:

Choose NDS Table:

Table 4A
Table 48

Choose Size Class: Choose Grade:
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£ Modify Wood Structural Properties

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Al Section Sets Found Choose NDS Table: | Choose Species Choose Size Class: Choose Grade
Table 5C
Table 5A Bxp.
Glulam-Southem Pine 3x20.625 1
Cancel

In cases where there is only one eligible NDS table, the only available option will be selected
automatically, and the species options found in that NDS table will be displayed:

£ Modify Wood Structural Properties
NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:

Table 4D Alaska Cedar A

Balsam Fir
Beech-Birch-Hickory
Coast Stka Spruce
Douglas Fir-Larch
Douglas Fir-Larch (North)
Douglas Fir-South v
< >

In cases where more than one table is available, the species table will populate AFTER an
NDS table is selected:
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E Modify Wood Structural Properties

NDS Version Year: 2018

You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found:

Choose NDS Table:

Choose Species:

Choose Size Class: Choose Grade:

[Tt ]

Table 4B

Alaska Cedar "
Alaska Hemlock

Alaska Spruce

Aspen

Baldcypress
Beech-Birch-Hickory
Cottonwood

Douglas Fir-Larch v
< >

If a different NDS table is selected, the species options will update accordingly:

NDS Version Year: 2018

All Section Sets Found:

s Modify Wood Structural Properties

You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:
Table 4A Mixed Southem Pine
Southem Pine

Southem Pine - 2012 Addend|
Mixed Southem Pine - 2012 A
Mixed Southem Pine - 2013 A|
Southem Pine - 2013 Addend

Once a wood species has been selected, the Size Class table will automatically populate with
the associated NDS size classifications:

NDS Version Year: 2018

All Section Sets Found:

.": Modify Wood Structural Properties

You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Choose NDS Table: Choose Species: Choose Size Class: | Choose Grade:
Table 4D Red Pine ~ BS
Redwood PT
Sitka Spruce
Southem FPine
Spruce-Pine-Fir

Spruce-Pine-Fir (South)

Westem Cedars

Westem Cedars (Notth) v
< >

In cases where there is only one eligible NDS size classification, the only available option will

be selected automatically, and the commercial grades found in that NDS table will be

displayed:

© 2026 ENERCALC, LLC



Working With Beam Calculations| 429

2= Modify Wood Structural Properties - O X

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class| Choose Grade:
Table 4A Alaska Hemlock ~lllf 24 Select structural "
Teble 48 Alaska Spruce No.1 & Better
Aspen No.1
Baldcypress No.2
Beech-Binch-Hickory No.3
Cottonwood Stud
Douglas Fir-Larch Construction
Douglas Fir-Larch (North) v Standard
< > Uity h

In cases where more than one size classification is available, the grade table will populate
AFTER an NDS size class is selected:

= Modify Wood Structural Properties - O X

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: || Choose Grade:
Table 4D Spruce-Pine-Fir (South) A Select structural
Westem Cedars PT No.1
Westem Cedars (North) No.2
Westem Hemlock Select Structural
Westem Hemlock (North)
Westem White Pine
Westem Woods
White Oak v
< >

Once a commercial grade option has been selected, the "Current Material" field in the section
set table will show a summary of the complete material definition the user has selected:

s Modify Wood Structural Properties - O X

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:
Table 4D Spruce-Pine-Fir (South) A BS Select structural
Westem Cedars PT

Table 4D | Westem Cedars | BS | Select structural Westem Cedars (North)
Westem Hemlock
Westem Hemlock (North)
Westem White Pine

Westem Woods
White Oak v
< >

Where applicable, the user may also choose to modify the "Ply Qty" value to create a design
where multiple sections are used together to achieve structural performance. In structural
design practice, this is predominately done with dimensional lumber and occasionally with
certain engineered sections (i.e., LVLs). The ply quantity may be directly modified using the
corresponding cell in the table. For more detail on this topic, refer to Multiple Ply Beams ).
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2 Modify Wood Structural Properties O X
NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.
All Section Sets Found: Choose NDS Table: Choose Species Choose Size Class: Choose Grade:
Section Table 4A Alaska Hemlock ~| [24 Select structural "
/ Table 48 Aaska Spruce No.1 & Better
Dimension Lumber | 2x14 Aspen No.1
Baldcypress No.2
Beech-Binch-Hickory No.3
Cottonwood Stud
Douglas Fir-Larch Construction
Douglas Fir-Larch (Norith) v Standard
\ < > | L Uity R
Apply Cancel

Changing the ply quantity does not have any influence over the physically modeled beam
instance. It does not change the 2D or 3D graphics of the beam, nor does it alter the total
number of actual beams modeled in the Revit project. It is purely a numerical parameter that
allows ENERCALC for Revit to communicate the gross section geometry to ENERCALC
when building the calculation. If desired, the parameter may also be referenced in schedules
or quantity take-offs, since it is a Revit "Shared Parameter". For further reading on this topic,
refer to "Wood Beam Tagging". (ed note: link removed temporarily). Users should also be
aware that modifying the ply quantity on a section type for which ENERCALC does not
support multi-ply configurations (i.e., glulam beams) will result in an error when attempting to
launch the calculation.

Alternatively, a design team may choose to use custom beam sections which represent
accurate geometry and graphical appearance of a multiple-ply beam. In such cases, the
multiple-ply beam sections should be named using the exact convention as that used in
ENERCALC in order to ensure interoperability.

Once the definition is complete, clicking the "Apply" button will apply the chosen material
properties to the Revit beam element. Clicking "Apply" when the definition is incomplete will
have no effect on the element.

2= Modify Wood Structural Properties - O X
NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to medify the properties of ALL ELEMENTS in that group
All Section Sets Found: Choose NDS Table: Choose Species Choose Size Class: Choose Grade:
Ply Table 4D Spruce-Pine-Fir (South) A | | BS
Ty Sect Current Material
we ecten Qty ure ne Westem Cedars PT No.1
(®8 |1 | Table 4D |Westem Cedars | BS | Select structural Westem Cedars (Notth) No.2
Westem Hemlock Select Structural
Westem Hemlock (North)
Westem White Pine
Westem Woods
White Oak v
< >
_ Cancel

After the "Apply" button is clicked, the window will close and the material properties will be
visible in the Revit "Properties" pane for the beam:
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Geometric Position
Start Extension

>

End Extension 0 0"
Start Join Cutback o 0"
End Join Cutback oo

yz Justification Uniform
y Justification Origin
y Offset Value o 0"

z Justification Top

z Offset Value 0 0"

Materials and Finishes
Structural Material

ENERCALC - Western Cedars

431

ENERCALC - NDS Table Table 4D
ENE - NDS Size Class BS
ENERCALC - NDS Commercial Gra...; Select structural
Structural A
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 10" 01/2"

Users should also take note that since wood material property information is stored using
Revit's native "Shared Parameter" framework, the parameters are exposed to view and
possible removal by any team member. Removal of the underlying parameter that stores this
information will result in loss of design data and will render ENERCALC for Revit unable to
launch Wood Beam calculations in the project. Revit's native management tools for
parameters include a warning on this topic:

REcHG - ®-7-@ =-"0A @-2F %8+

m Architecture  Structure  Steel Precast Systems Insert  Annotate  Analyze  Massing & Site  Collaborate  View | Manage | Add-Ins  ENERCALC SEL
@ % Im B G F @
L@ BN 0 & 0By i !
Modify| Materials Object Snaps  Project Project Shared Global Transfer Purge Project Structural ~ MEP _ Panel Schedule ~ Additional | Locati
Styles Information| Parameters |[Parameters Parameters Project Standards Unused Units Settings  Settings Templates Settings
Select ~ Settings
Properties X ¥ (3D} X
PN
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Parameter Name Search:

» Filter

Parameters available to elements in this project:

119

End Reaction - Total
ENERCALC - Beam End RXN
ENERCALC - Beam Start RXN
ENERCALC - Concrete Density
ENERCALC - Concrete f'c
ENERCALC - Concrete fc
ENERCALC - Deck Type
ENERCALC - Description
ENERCALC - Ecc. Parallel to XX
ENERCALC - Ecc. Parallel to YY
ENERCALC - NDS Size Class
ENERCALC - NDS Table
ENERCALC - PostCompositeLoad
ENERCALC - PreCompositeLoad
ENERCALC - Slab Shored

lrsirnesa ~ ate o d Al A,

OK Cancel

Add...

Modify...

Remove

LAY

X

Delete Parameter

| Areyou sure you want to delete the
ENERCALC - NDS Commercial Grade
parameter? All data associated with this
parameter will be lost.

In the event that these parameters are removed from a project, the parameters themselves
will be re-generated automatically by ENERCALC for Revit the next time the .rvt file is opened.
Any material properties formerly stored in the parameters will need to be manually
repopulated using the "Edit Wood Material" menu.

10.13.2.2 Assigning To Multiple Elements

There are two different approaches for selecting multiple elements to display in the "Edit
Wood Material" menu:

1.

Multi-element pick + "Finish": Only the selected elements will be displayed in the edit

menu.

menu.

. "Cancel": All wood beam elements found in the entire model will be displayed in the edit
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Regardless of whether the user opts to select all via "Cancel" or only select certain elements
via picking / looping, selected elements will be displayed in the table, broken down by section
sets.

RECHR -G-8 2-F0A G-05 %3+ Autodesk Revit 2022.1 - Wood_Bean
I Acchitecture  Structure  Steel  Precast Systems Insert  Annotate Analyze Massing &Site  Collaborate View Manage  Add-ns  ENERCALCSEL Reflection ~Modify (D~

Menus Color Key » Existing Calculations Beams Columns Slender Walls Shear Walls Foundations Analysis

Multple Cancel

Properties X | 2 30) X ROOF FRAMING PLAN

@ 3D Vie

3D View: {30}

Graphics
View Scale 1/8"=1'-0"
Scale Value 1 96
Detail Level \ Medium
Parts Visibility Show Original
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit...
Discipline Structural
Show Hidden Lines By Discipline
Default Analysis Display Style None
Show Grids Edit...
Sub-Discipline
Sun Path

Extents
Crop View

Crop Region Visible
Annotation Crop
Far Clip Active
Far Ciip Offset 1000 0"
Scope Box None
Section Box
Camera
Rendering Settings Edit...

If all of the selected elements share a common section size and design properties, then they
will appear as a single entry in the table:

2= Modify Wood Structural Properties

NDS Version Year: 2018
|You selected (8) wood beam elements to modify. |Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:

Table 4A
Table 4B
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Any design properties specified in the menu will then be applied to all of the selected elements
when the "Apply" button is clicked.

If the bulk selection encompasses elements of differing section size, then the differing
sections will be grouped into individual line items in the table:

REGCHG &3 -8l - 70A|6-0="UE~ Autodesk Revit 20221 - Wood Beam Demo V2.t - 30 View: 30 - ROOF

W Achiccure Sicure Sieel Precost Sysems st Amotsie Anohze  Massing &Sitc  Colaborste View Manage  Addins ENGRCALCSEL  Reflecion Mody GO+

ColorKey ~  Existing Calculations Beams Columns Slender Walls _Shear Walls Foundations Analysis

X 7 @0} [} ROOF FRAMINGPLAN (3 3D-ROOF X

Orthographic
11 5 85/256'
10 0"
Adjusting

3D - ROOF

independent

=

When the edit window opens, the display table will include a separate line item for each
individual section type found:

2= Modify Wood Structural Properties - O X

NDS Version Year: 2018
You selected (28) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:
P Current Table 4A
Type Sechon  F e Table 4B
1
Dimension Lumber | 2x12 1
Dimension Lumber 2x10 1
Apply Cancel

Selecting a line item in the table will automatically select the corresponding beam elements in
the active Revit view for visual reference:
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iz o modty the propertes of AL ELEMENTS in thatgroup

Choose NDS Table:

Table 4A
Tatle 48

lements to modify. Chaose a section size o modiy the properies of ALL ELEMENTS in tht group.

Chocse NDSTable:  Choose Species

Table 44
Tble 48
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NDS Version Year: 2018

Al Secton Sets Found: Choose NDS Table:  Choose Species Choose Size Class:  Choose Grade:

Table 4A
Taoke 48

If the selection for launching the edit window contains beams with the same section size but
differing design properties, then the groups will be given separate line items in the table:

RB=HG-

File Architecture

Menus

Multiple

Properties

@ 3D Vies

3D View: {30}
Graphics
View Scale

Value 1.
Detail Level
Parts Visibility
Visibility/Graphics Overrides
Graphic Display Options
Discipline
Show Hidden Lines
Defauit Analysis Display Style
Show Grids
Sub-Discipline
Sun Path
Extents
Crop View
Crop Region Visible
Annotation Crop
Far Clip Active
Far Clip Offset
Scope Box
Section Box
Camera
Rendering Settings
Locked Orientation
Projection Mode
Eye Elevation
Taraet Elevation

Structure

Cancel

ralg-FO0AG-O>E[NDE-S Autodesk Revit 2022.1 - Wood_Beam_Demo,
Steel Precast Systems Inset Annotate Analyze Massing &Site  Collaborate View Manage Add-lns ENERCALCSEL Reflection Modify @+
ColorKey + Existing Calculations Beams Columns  Slender Walls Shear Walls Foundations ~Analysis
X @ 30 x [f} ROOF FRAMINGPLAN 7 3D - ROOF
2
18" =1-0°
Medium
Show Original
Edit
Edit
Structural
By Discipline
None
Edit
2
=
None
2
Edit.

Orthographic
1297 19/128"
110°6"
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= Modify Wood Structural Properties

NDS Version Year: 2018
You selected (28) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Al Section Sets Found: Choose NDS Table:

Table 4A
Secton 0 Cuert Materia Table 48

Table 4A | Douglas Fir-Larch | 24 | Select structural
Table 4A | Douglas Fir-Larch | 24 | No.3

2= Modify Wood Structural Properties

NDS Version Year: 2018
You selected (28) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Al Section Sets Found: l Choose NDS Table:

v Table 4A
Table 48

When a line item in the display table has not yet been modified or had any properties
assigned to it, the text will appear in bold font:

2= Modify Wood Structural Properties — O X

NDS Version Year: 2018
You selected (28) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found: Choose NDS Table: Choose Species: Choose Size Class: Choose Grade:

Py Table 4A
Type Secton  of Current Material Table 48

Table 4A | Douglas Fir-Larch | 24 | Select
Table 4A | Douglas Fir-Larch | 24 | No.3

Apply Cancel

Once a complete set of material properties has been assigned, the bold font will change to
standard font:
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= Modify Wood Structural Properties

NDS Version Year: 2018
You selected (28) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

All Section Sets Found Choose NDS Table:

Ply Table 4A
Type Secton o Curent Material Table 48

12 1 Table 4A | Douglas Fir-Larch (North) 124 | No. 1 & Bir

Table 4A | Douglas Fir-Larch | 24 | No.3

Apply

Choose Species

Alaska Cedar
Alaska Hemlock
Alaska Spruce
Aspen

Baldcypress
Beech-Birch-Hickory
Cottonwood
Douglas Fir-Larch

A

Douglas Fir-Larch (North)
v

N inkze Fir. G dhy
<

>

Choose Size Class: Choose Grade:

24

Select structural
No. 1/No. 2
No3

Stud
Construction
Standard

Uity

Select Structural

Cancel

When multiple section sets are present in the table, clicking the "Apply" button will apply each
individual line item's design properties to ALL of the elements associated with that particular
line item (i.e., only the beams highlighted when that row is picked). Any line item lacking a
complete definition will not be applied.

10.13.3 Multiple Ply Beams

Where applicable, users may choose to create a design where multiple plys of an NDS
standard are used together to achieve structural performance. In structural design
practice, this is predominately done with dimensional lumber and occasionally with certain
engineered sections (i.e., LVLs). ENERCALC for Revit supports interoperability with the
specific sections in the ENERCALC database that support multiple-ply design.

The design properties for launching a wood beam calculation include a ply quantity parameter
to assist the user with constructing designs of this nature. This ply quantity may be directly
modified using the corresponding cell in the "Modify Wood Structural Properties" table.

2= Modify Wood Structural Properties - O X

NDS Version Year: 2018
You selected (1) wood beam elements to modify. Choose a section size to modify the properties of ALL ELEMENTS in that group.

Apply

\

All Section Sets Found Choose NDS Table: Choose Species Choose Size Class: Choose Grade:
Ply Table 4A Alaska Hemlock A 24 Select structural "
Type Section § ument Material Table 4B Aaska Spruce No.1 & Better
3 Table 4A 1 Douglas Fir-Larch | 2-4 1 No.1 Aspen No.1
Baldcypress No.2
Beech-Birch-Hickory No.3
Cottonwood Stud
Douglas Fir-Larch Construction
Douglas Fir-Larch (North) v Standard
< > Utiitv 7

Cancel

Changing the ply quantity does not have any influence over the physically modeled Revit
beam instance. It does not change the 2D or 3D graphics of the physical beam element in
the Revit model, nor does it alter the total number of actual beams modeled in the Revit
project. Itis purely a numerical parameter that allows ENERCALC for Revit to communicate
the appropriate section geometry to ENERCALC when building the calculation. If desired, the
parameter may also be referenced in schedules or quantity take-offs, since it is a Revit
"Shared Parameter". Further reading on this topic is available at the conclusion of this
section. Users should also be aware that modifying the ply quantity on a section type for
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which ENERCALC does not support multi-ply configurations (i.e., glulam beams) will result in
an error when attempting to launch the calculation.

If the lumber ply quantity was changed using the "Modify Wood Properties" menu, the new
value will be displayed in a parameter in the beam's "Properties” pane:

Modify | Structural Framing
Properties X 9 (3D} X

Dimension Lumber

‘2114
Structural Framing (Girder) (1) v Edit Type
Constraints A
Reference Level ROOF FRAMING PLAN XXX
Work Plane Level : ROOF FRAMING PLAN XXX
Start Level Offset oo
End Level Offset o0
Orientation Normal
Cross-Section Rotation 0.00°
Geometric Position A
Start Extension 0" 0"
End Extension o' 0"
Start Join Cutback oo
End Join Cutback [
yz Justification Uniform
y Justification Origin
y Offset Value 00"
z Justification Top
z Offset Value [ _E
Materials and Finishes A
Structural Material ENERCALC - Douglas Fir-Larch
ENERCALC - NDS Table Table 44
ENERCALC - NDS Size Class 2-4
ENERCALC - NDS Commercial Gra...iNo.1
Structural A
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 9 01/2"
Girder
| ENERCALC - Wood Ply Qty 3
Enable Analytical Model %)
Dimensions A
Length 9" 6" i

Rather than using default sections with parametric ply indicators, a design team may
alternatively choose to use custom beam sections which represent accurate geometry and
graphical appearance of a multiple-ply beam:
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|

In such cases, the multiple-ply beam sections should be named using the exact same
naming convention as that used for the corresponding multiple-ply beam option in the
ENERCALC database in order to ensure interoperability. Any divergence in naming
convention or use of a multiple-ply section not found in the ENERCALC database will result in
an error when attempting to build the calculation.
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Modify | Structural Framing

Properties

Dimension Lumber

3 ROOF FRAMING PLAN i {3D}

| 2-2x10

Structural Framing (Joist) (1) v | g EditType
Constraints ¥
Geometric Position 2

Start Extension 00

End Extension 00

Start Join Cutback 0 0"

End Join Cutback 0 0"

yz Justification Uniform

y Justification Origin

y Offset Value 0 0"

z Justification Top

z Offset Value 0 0" ]
Materials and Finishes 2

Structural Material

ENERCALC - Douglas Fir-Larch

ENERCALC - NDS Table

Table 4A

ENERCALC - NDS Size Class

24

ENERCALC - NDS Commercial Gra...

No.1

Structural
Stick Symbol Location

Center of Geometry

Start Connection

None

End Connection

None

Cut Length

9 01/2"

Structural Usage

Joist

ENERCALC - Wood Ply Qty

Enable Analytical Model

Dimensions
Length

»

Volume

Elevation at Top

Elevation at Bottom

Identity Data
Image

Comments

Mark

ENERCALC - Description

--None--

Phasing
Phase Created

{New Construction

Phase Demolished

:None

Analysis Results
End Reaction - Total

Start Reaction - Total

o

9 3D-ROOF X

When the ply quantity is written directly into the name of the custom multiple-ply section, the
parameter "ENERCALC - Wood Ply Qty" should always be set to a value of 1 (see below).
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Structural

Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 9 01/2"
Structural Usage Joist
ENERCALC - Wood Ply Qty 1
Enable Analytical Model %)
Dimensions
Length 9' 6"
Volume 1.74CF
Elevation at Top 122' 2" B ——
Elevation at Bottom 121" 43/4"
Identity Data
Image
Comments
Mark
ENERCALC - Description --None--
Phasing
Phase Created New Construction
Phase Demolished None
Analysis Results

End Reaction - Total
Start Reaction - Total

In this case, the "1" will be ignored and the appropriate ply quantity will instead be inferred
directly from the section name. For example, in the case above, EFR will automatically
recognize that the above section label "2-2x10" is a 2-ply beam made of 2x10 dimension
lumber.

Use of any value other than 1 in such cases will result in EFR attempting to use a section
name obtained by using the literal name of the beam instance prefixed with the ply quantity
specified in the parameter. For example: 2-2-2x10:
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Modify | Structural Framing
Properties ROOF FRAMING PLAN & 30D

Dimension Lumber

| 2-2x10
o
Structural Framing (Joist) (1) vl tig Edit Type
Constraints
Geometric Position
Start Extension 00
End Extension 00
Start Join Cutback [y
End Join Cutback 00"
yz Justification Uniform
y Justification Origin
y Offset Value [
z Justification Top
z Offset Value 00"
Materials and Finishes
Structural Material ENERCALC - Douglas Fir-Larch = Section Not Found - O X
ENERCALC - NDS Table Table 4A
ENERCALC -~ NDS Size Class 24 The selected wood beam section does not have a match in the ENERCALC database.
ENERCALC - NDS Commercial Gra...; No.1 Please verify that the naming convention matches the ENERCALC Wood Section database.
Structural
Stick Symbol Location Center of Geometry
Start Connection None
End Connection None
Cut Length 9 012"
< 1l laict
JERERCALC ~Wood Piy Gty 3
Enable Analytical Model
Dimensions
Length 9 6"
Volume 1.74 CF
Elevation at Top 122" 2"
Elevation at Bottom 121" 43/4"
Identity Data
Image
Comments
Mark
ENERCALC - Description --None--
Phasing
Phase Created New Construction
Phase Demolished None
Analysis Results

End Reaction - Total
Start Reaction - Total

When a calculation is launched using a valid multiple-ply beam section name, the calculation
will populate in the ENERCALC interface the same way, regardless of whether it was
generated from a custom section or from a default section with a quantity parameter:
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fprojects Project Manager ( I

Wood Beam & PRINT | CANCEL SAVE & CLOSE

 9soft

4% 2-2x10 g

Clickon +/- to Add, Delete Spans Click on Span To Select Click on Support to Modify

Beam Span Data Span Loads ﬁ_oads All Spans rl_oad Combs l é |
Select Span: 1
Span Length 9.50 ft

Quick member selection list....

Wood Section Name: ‘ 2-2x10 NDS Edition: | 3018 2015 2012 2005

Use Section for:

Sawn - General

Ll
Database Auto Select b .

™ All Spans Minor Axis (y-y) Bending

Sawn - 5o. Pine

Member Width HH in Area 27.75 in~2 Glu-Lam - Western 3-2:3
Member Depth 9.250 H! in b 197.86 in"4 3-2x4

ly 20,81 in~4 Glu-Lam - So. Pine 3-2%5

TJ: Microllam 3-2x6

Wood Grading/Manuf. Graded Lumber 3-2x8
TJ : Parallam 3-2x10

Wood Member Type Sawn 3 12

If the user then selects a single-ply section type in the ENERCALC interface, the ply gty
parameter on the Revit element will automatically revert to a value of "1" when the "Save and
Close" operation concludes.

Conversely, the user may choose to select a new multiple-ply section size:
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(Projects Project Manager r

Wood Beam @ PRINT | CANCEL SAVE & CLOSE

 9sott
[ — ]
g 20 2
Clickon +/- to Add, Delete Spans Click on Span To Select Click onSupport to Modify
m Beam Span Data  |Span Loads rl_oads All Spans rl_oad Combs l @

Select Span:

Span Length ft

Quick member selection list....

3-2x10 ‘I NDs Edition: | 2p1g 2015‘ 2012 ‘ 2005 ‘

Wood Section Name

i

1 Ll
Use Section for: Database Auto Select ‘ Click to select
Sawn - General 2-2%10
™ All Spans Minor Axis (y-y) Bending Sawn - So. Pine 2-2x12
2-2x14
Member Width H! in Area 41625 in2 Glu-Lam - Western 3242
) I3 206.795 intd 324
Member Depth 9.250 in X
HH Iy 70.242 int4 Glu-Lam - So. Pine 3-2v5
T): Microllam 3-2x6
o s THY 4 )
Wood Grading/Manuf. Graded Lumber
TJ: Parallam
Wood Member Type Sawn 0

In this case, the following steps will occur during the "Save and Close" operation:

1. EFR will search both the current .rvt project AND the appropriate loadable content

directories for a section whose type name is a perfect match for the literal name sent from

ENERCALC. [f a custom section having the desired name is found, EFR will apply it
automatically:
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Modify | Structural Framing

Properties X | /%l ROOF FRAMING PLAN = 3D} 1

Dimension Lumber
2.9010
s QLY

Structural Framing (Joist) (1) v EE'I Edit Type
Constraints ¥
A

Geometric Position

Start Join Cutback 0 0"

End Join Cutback 0" 0"

yz Justification Uniform

y Justification Origin

y Offset Value 0 0"

z Justification Top

z Offset Value 0" 0"
Materials and Finishes 2

Structural Material ENERCALC - Douglas Fir-Larch
Structural A

Stick Symbol Location Center of Geometry

Start Connection None

End Connection None

Structural Usage Joist

Enable Analytical Model

2. If a section of the desired multiple-ply name is not found either in the project OR in the
appropriate loadable content directories, then EFR will apply updates to the Revit model
using the default single-ply section, coupled with an appropriate ply quantity parameter:
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Medify | Structural Framing

Properties X ROOF FRAMING PLAN (3D}
a
Dimension Lumber . )
2x10
- - lj‘l -
Structural Framing (Joist) (1) ~ | o Edit Type

Constraints
Geometric Position

» o«

Start Join Cutback 0' 0"

End Join Cutback 0" 0"

yz Justification Uniform
y Justification Origin

y Offset Value o' 0"

z Justification Top

z Offset Value 0" 0"

»

Materials and Finishes
Structural Material

ENERCALC - Douglas Fir-Larch

Structural

~
-~

Stick Symbol Location Center of Geometry

Start Connection None

End Connection None

Structural Usage Joist

Enable Analytical Model

Dimensions 2

ENERCALC for Revit provides a structural tag family for easy documentation on plans and
other views for situations where a multiple-ply beam has been designed using the ply quantity
parameter:
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T+ LI UL LINal AT lﬂH"'r..r'

+- Structural Foundation Tag

+-- Structural Foundation Tag With Forces_V17

+-- Structural Framing Tag

+-- Structural Framing Tag - ENERCALC (2022)

+-- Structural Framing Tag - ENERCALC Description (2022)

o
+ Iy i (" (] A ' )

ming ag - )

R Structural Framing Tag - ENERCALC Wood (2022)

tructura raming lag-w-cnd neactions

+

+) Structural Framing Tag-w-Start Reactions

+- Structural Framing Tag-w-Studs-Camber
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10.14 Concrete Beam Calculations

Concrete beams share all of the common beam behavior described in the preceding
sections.

The primary characteristics that distinguish concrete beam calculations from conventional
Steel beam, Steel Composite, and Wood calculations are:

1. Specifying the concrete material properties of the beam
2. Specifying the rebar materials of the beam reinforcement
3. Verifying T-Beam effective width where applicable

4. Open-ended modification of section geometry

Before using ENERCALC for Revit for the design of Concrete Beams, users
should take special note of the following limitations:

1. Regardless of how the Revit model is configured, any Concrete Beam sent from
Revit to ENERCALC remains subject to the same analysis and design limitations as
ENERCALC itself.

Members are analyzed individually, not as an integral frame.

No P-Delta or P-delta analysis is performed.

No torsional analysis is performed.

. Additional net compression in concrete beams due to axial load is disregarded.

Supports are treated as “knife-edge” (zero length).

Stiffness is calculated at each analytical location using Bischoff’s method, not a

percentage of gross properties.

g. Creep is not considered.

"o oO0DT

2. Concrete Beam support locations may ONLY be analyzed as either fully fixed,
pinned, or free.

3. Concrete Beam support locations DO NOT consider the stiffness of surrounding
connected elements.

4. As described under general beam behavior (see Beam/Girder Load Linking@),
Concrete Beams with load-linking relationships consider only reaction FORCES.
Fixed-end moments are NOT transferred between connected elements via load-
linking.

5. ENERCALC for Revit does NOT provide any integration with or control over
physically modeled rebar elements in the Revit model at this time.

6. As with manually-built Concrete Beam calculations, ENERCALC for Revit does not
permit differing section geometries on different spans. All spans of a multi-span
beam have the same section geometry.

© 2026 ENERCALC, LLC



450

ENERCALC Link for Autodesk® Revit®

As with other calculations, Concrete Beam calculations are launched from the ENERCALC

for Revit ribbon tab in the Revit interface.

RECHG - Q-8 2P O0A G0 R Autodesk Revit 2022.1 - 2-Story Concrete Offic
IEIM Acchitecture  Structure  Steel  Precast Systems Inset Annotate Analyze Massing &Site  Collaborate View Manage  Add-lns  ENERCALCSEL Reflection Modify (@~
— — — » - = P =
= = = \\@ g ‘ @ I a0 [J —'
Licensing Preferences Element EditDesign Help  DesignStatus  Open/Edit  Recalc Steel  Steel Composite | Concrete [ Wood  Girder Point Loads
Manager Properties ° S < S
Menus Color Key « Existing Calculations Beams Columns Slender Walls Shear Walls Foundations Analysis
Properties X fid 3D-THIRDFL  f 3D -SECOND FL X
p
@ 3D View -
. v — > ~ 8] n . =
REGHG %@ Q= -F0A G-0F%E- - hutod
m rchitecture  Structure  Steel  Precast Systems Inset  Annotate  Analyze  Massing & Site  Collaborate  View  Manage Add-Ins  ENERCALC SEL  Reflection  Modify
— — — g — = 9 —
= = &= ﬁ @ % XL [J
Licensing Preferences Element Edit Design  Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager Properties E E E o
Menus Color Key « Existing Calculations Valls
Concrete
Edit an existing concrete beam calculation module or launch a
Properties X = 3D - THIRD FL 3 3D-SECOND FL X e

As with other calculation types, clicking the calculation launch button will trigger a selection

process and will await an element pick by the user.

During this process, only beams that are eligible for Concrete Beam design will be available
for selection. Ineligible elements are denoted with a "not allowed" circle and slit icon on the

cursor when mousing over:
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10.14.1 Beam Section Limitations

Design of concrete beams using ENERCALC for Revit is limited to the following (3) section
types:

¢ Rectangular Beams: Rectangular Beam Sections - Unjoinedl+s] OR Rectangular Beam
Sections - Joined| sl

e T Beams: T-Beam Sections|ass)

e Trapezoidal Beams: Trapezoidal Beam Sections |4z

The (3) additional types supported in ENERCALC but not in ENERCALC for Revit do not have
physically modeled counterparts in Revit's default out-of-box family content:

e | (or H) Beams
e | Beams

¢ |[nverted T Beams
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Beam Shape

£
=t
(o}
L L ] L ]
L » L ]
¥
o
12in

Any attempt to launch a calculation with an unsupported cross-section geometry will be halted

with the following warning:

= Invalid Section Geometry
ENERCALC for Revit does not support design of a beam with this beam cross-section.
Please revise the geometry to create a valid section before relaunching the calculation

In cases where the concrete beam element is found to be joined to a concrete floor slab,
calculation launch will be halted with a warning if the beam is found to have a slope that differs

from that of the slab:
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= Tapered Profile

ENERCALC for Revit does not support design of a beam whose slope does not match the joined slab.

Please revise the geometry to create a uniform section before relaunching the calculation

Any verifications, approvals, or manual changes related to the geometry of the beam cross-
section will be addressed on the tab labeled "Section Geometry":

- -

::” Concrete Beam - Verify Beam Conditions

Suppots Tributary Beams | LL Redumon_

Model geometry indicates (2) possible supports for this beam

Please confirm the current supports shown or select supports manually

Confirm Selected Select Supports Manually

Show Suggested Supports [] Remember Support Selections
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10.14.2 Rectangular Beam Sections - Unjoined

Revit provides the ability for users to control whether or not adjacent physical elements are
joined to each other. When they are joined, their solid geometries will be combined, rather
than having two distinct geometries which overlap in 3D space and 2D views. Since the
design behavior differs in joined vs. unjoined conditions, ENERCALC for Revit users should
remain aware of the join relationships between concrete beams and concrete floors in a Revit
model.

The simplest approach to launch a Concrete Beam calculation as a basic rectangular beam
is to select a beam in the Revit model that meets to following criteria:

1. Has a rectangular cross-section
AND

2. Is not joined to any slab

Concrete floor slab

SECOND FLOOR

Beam is NOT joined to slab

When the calculation launch process reaches the "Section Geometry" tab, the user will be
informed that the beam is not eligible for design as a T-Beam. Using the "Select" button on
the row marked "Skip" and "No T-Beam" will launch the calculation:
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2= Concrete Beam - Verify Beam Conditions - Cl X

Supports Tributary Beams LL Reduction Section Geometry

The selected beam is not eligible for design as a T-Beam.
Skip this step to launch the calculation

Desc. T-Beam Type Side 1 fit) Condition Side 2 fit) Condition Total fft) Waming
|_ Select || Skip No T-Beam 0 - 0 - 0

When a concrete beam calculation loads in the ENERCALC interface, the user will not find
options to toggle the beam section type (unlike conventional non-Revit-linked calculations). If
a concrete beam is sent to ENERCALC as a rectangular beam, then the calculation will load
with only this option displayed:

Clickon +/- to Add, Delete Spans Click on Span To Select

(General  Beam SpanData  |Span Loads |Loads All Spans _|Load Combs |

Select Span: 1
sonteogn= [ 50 [T

Beam Shape

. A
£
a
* *
¥
Section cut location 0.000 E ft * 16in >

P Start & End Distances measured from end of this span

In cases where the rectangular beam was NOT joined to a slab at time of launch, the slab will
have no influence over the design geometry of the beam. The design dimensions of the
cross-section displayed in ENERCALC will exactly match the gross dimensions of the Revit
beam element itself. The slab thickness and spatial relationship of the slab to the top of the
concrete beam will not influence the design geometry displayed in the ENERCALC
calculation. Only the dimensions of the physical beam will be used.

© 2026 ENERCALC, LLC



456

ENERCALC Link for Autodesk® Revit®

© 2026 ENERCALC, LLC



457

Working With Beam Calculations

Click on +/- to Add, Delete Spans Click o
(General " Beam SpanData  SpanLoads |Loads All Spans _|Load Combs |
Select Span : 1
Beam Shape
Span Length = ‘ 25.0 ‘ ‘ |&
Total Height | 24 H in
¥
Width 16 [&]n 4
L] L]
¥

™ —
Section cut location 0.000 H ft - I 16 in I

B Start & End Distances measured from end of this span

The dimension controls for the concrete beam section are not locked, and may be edited by
the user in the ENERCALC interface:

© 2026 ENERCALC, LLC



458

ENERCALC Link for Autodesk® Revit®

Click on +/- to Add, Delete Spans Click o

(General " Beam SpanData  SpanLoads |Loads All Spans _|Load Combs |
Select Span : 1

Span Length = ‘ 25.0 ‘ ‘ |&

Total Height | 24 }%' in

Width | 16 }%' in

Beam Shape

24in

¥

Section cut location 0.000 H ft “ 16 in

B Start & End Distances measured from end of this span

As with traditional ENERCALC Concrete Beam calculations, changing the section
dimensions will cause both the beam section schematic and the concrete design code
checks to update automatically in real-time.

" BC 2015, ASCE 7-16, CBC 2015, AISC 360-16, NDS 2078, ACH
Concrete Beam (GBI prINT | cANCEL | CLONE | SAVE | SAVE & CLOSE 31614, TMIS 402.16 | Build: 2022612
V' 201t ‘ Calculations  [2D [Diagram _ [3D.
e ?[Summary Results  |Viax. Combinations |-V Summary _|Support Reactions Design OK

« Maximum Bending Stress Ratio = 0820:1
Section used for this span Typical Section
General / Beam Span Data  [SpanLoads [Loads All Spans _|Load Combs | Mu-x : Applied 438957 k-ft
Mn * Phi : Allowable 535.63 k-ft
Select Span : 1 Load Combination +120D+1.60L
Beam Loc: E 125231t
Span 1

Span Length = [ . o

¥ Deflection Rati

T flection
16 fy] A ax Downwar 0221in Ratio = 1354 >=360
Lonly
Max Upward 0000 in Ratio = 0 >=360
I: L only
wware 5390 >=

Max D¢ d 0556 Ratio 9 180
Span: 1: +D+L
Max Upward 0.000 i Rati 0 >=180
DU Span: 1: +D+L
Section cut location it & . N
0.000 ] Extreme Reactions (kips)
e Stort & En Distances messured from end o ths span

n e ' < w E H

Once the design is satisfactory and the user clicks "Save and Close", the changes to the
beam's design section size in ENERCALC will be automatically applied to the physical beam
in the Revit model.
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Note that the new dimensions applied to the Revit beam element are the EXACT dimensions
specified in the ENERCALC calculation. This is because the un-joined slab is completely
ignored when updating the size of the beam section.

Modify | Structural Framing

Properties X 3D - SECOND FL 3D - THIRD FL 02 - SECOND FLOOR @ Section 7 x

Concrete-Rectangular Beam

l 6x32

Structural Framing (Girder) (1) v | He Edit Type

Constraints a

Start Level Offset oo

End Level Offset 0 0"
Cross-Section Rotation 0.00°
Geometric Position Py
yz Justification Uniform
y Justification Origin
y Offset Value 0o
z Justification Top
z Offset Value 00
Materials and Finishes 2
Structural Material Concrete, Cast-in-Place gray
Structural 2
Structural Usage Girder
Start Attachment Type End Elevation
End Attachment Type End Elevation
Enable Analytical Model
Rebar Cover - Top Face Interior (framing, columns) <0'- 1 ...
Rebar Cover - Bottom Face Interior (framing, columns) <0'- 1 ...
Rebar Cover - Other Faces Interior (framing, columns) <0' -1 ...
Dimensions S
Identity Data S
Image
Comments
Mark
Phasing ]
Phase Created New Construction
Phase Demolished None

If the rectangular beam family in the Revit model already contains a type with the required
dimensions, then the beam instance is updated by automatically toggling to the appropriate

type:
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Modify | Structural Framing
Properties X fi< 3D-SECOND FL i 3D - THIRD FL 02 - SECOND FLOOR @ Sect

Concrete-Rectangular Beam

'we;-;az

'Concrete-Rectangular Beam

» HSS Square

HSS6X6X1/2
HSS8X8X3/8
, Pan Joist

5x14

6x14

6x16

Most Recently Used Types

Trapezoidal Conc Beam - ENERCALC (2022): 8 x 24
Pan Joist With Ledges : 6 x 24 T-Shape
Pan Joist With Ledges : 6 x 24 Edge Beam 2
Pan Joist With Ledges : 6 x 20 T-Shape
Pan Joist With Ledges: 6 x 14
W Shapes : W16X26

Trapezoidal Conc Beam - ENERCALC (2022): 6 x 14

»

Identity Data
Image
Comments

Mark

Phasing
Phase Created New Construction

Phase Demolished None

If there is no existing type with the appropriate dimensions, then a new type is automatically
created in the family and applied to the physical beam instance:
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Modify | Structural Framing

Properties X fi 3D - SECOND FL i< 3D - THIRD FL i 02 - SECOND FLOOR @ Section 7 X

Concrete-Rectangular Beam
16x48

1 Concrete-Rectangular Beam

w24

x 24

x32

(S NS N ]

] x 36
16x48 ||

» HSS Square

HSS6X6X1/2
HSS8X8X3/8

, Pan Joist

5x14
6x14
Most Recently Used Types

Trapezoidal Conc Beam - ENERCALC (2022): 8 x 24
Pan Joist With Ledges: 6 x 24 T-Shape
Pan Joist With Ledges: 6 x 24 Edge Beam 2
Pan Joist With Ledges : 6 x 20 T-Shape
Pan Joist With Ledges: 6 x 14
W Shapes : W16X26

Trapezoidal Conc Beam - ENERCALC (2022): 6 x 14

Identity Data Py
Image
Comments
Mark

Phasing A
Phase Created New Construction

Phase Demolished None

10.14.3 Rectangular Beam Sections - Joined

Revit provides the ability for users to control whether or not adjacent physical elements are
joined to each other. When they are joined, their solid geometries will be combined, rather
than having two distinct geometries which overlap in 3D space and 2D views. Since the
design behavior differs in joined vs. unjoined conditions, ENERCALC for Revit users should
remain aware of the join relationships between concrete beams and concrete floors in a Revit
model.

Instead of the approach described in the previous section (Rectangular Beam Sections -
Unjoined[ ), the user may alternatively choose to launch a rectangular beam calculation for a
beam that IS JOINED to a slab in the Revit model.
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Beam working point

Rectangular concrete beam

Concrete floor slab

Beam is JOINED to slab

When the calculation launch process reaches the "Section Geometry" tab, the user will be
informed that the beam IS eligible for design as a T-Beam. Using the "Select" button on the
row marked "Skip" and "No T-Beam" will launch the calculation as a rectangular beam without
any Tee geometry:

2= Concrete Beam - Verify Beam Conditions - U X

Supports Tributary Beams Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override:

Desc T-Beam Type Side 1 fit) Condition Side 2 fit) Condition Total ft) Waming
Select Skip No T-Beam 0 0 0
Select Min Interior 2.958 In/8 2.958 In/8 5.916
Select | Ovenide User Specified 0 0 0
< >
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In doing so, the user will observe that the design calculation constructed in ENERCALC

represents the gross combined depth of the beam AND the floor slab. No T-Beam flanges

will be used.
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rl_oadsAII Spans rl_oad Combs ] |

m Beam Span Data Span Loads

Select Span : 1
Beam Shape

Span Length = ..

v

Section cut location 0.000 E ft

|l> P Start & End Distances measured from end of this span

24in

¥

Fy

161in
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This relationship also holds true if the working point location of the beam is altered by physical
movement or by adjustment of the "Start Level Offset" and "End Level Offset" parameters.
Rather than matching the basic gross dimensions of the Revit beam element, the design
dimensions displayed in ENERCALC will represent the combined geometry of the beam and
the floor slab:

Modify | Structural Framing

Properties X fJ 3D-SECONDFL  J 3D-THIRDFL 02-SECONDFLOOR @ Section7 X

Structural Framing (Girder) (1) v | 8 Edit Type

Constraints 2

Reference Level [SECONDFLOOR ]

Start Level Offset G

End Level Offset o4

Cross-Section Rotation 0.00°

SECOND FLOOR
yz Justification Uniform

y Justification Origin % 0"
y Offset Value 00" B =

2 Justification Top

2 Offset Value 00"

Materials and Finishes

Structural Material
Structural

Structural Usage

Start Attachment Type
End Attachment Type
Enable Analytical Model

Rebar Cover - Bottom Face
Rebar Cover - Other Faces

Concrete, Cast-in-Place gray

Girder
End Elevation
End Elevation

Interior (framing, columns) <0'- 1.
Interior (framing, columns) <0'- 1.

Dimensions.

Identity Data
Image
Comments
Mark

Phasing

Clickon +/- to Add, Delete Spans Click on Span To Select

m Beam Span Data  |Span Loads rl_oads All Spans ﬁ_oad Combs l
Select Span : 1

Beam Shape
Span Length = 25.0 ft
|Tota| Height | 28 H in |
¥
. A
Width 16 E“ n
=5
&
. .
¥
Section cut location 0.000 E ft * 16in >

|Il\5 P Start & End Distances measured from end of this span

This relationship also holds true if the physical geometry of the beam is offset from its working
point location by adjustment of the "Z Offset Value" parameter. Rather than matching the
basic gross dimensions of the Revit beam element, the design dimensions displayed in
ENERCALC will represent the combined geometry of the beam and the floor slab:
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Modify | Structural Framing

Properties X fi 3D-SECOND FL i 3D-THIRD FL

oncrete-Rectangular Beam

"e.:; N

Structural Framing (Girder) (1) v | 8 Edit Type

Constraints 2
ReferenceLeve
Start Level Offset [

End Level Offset 00"
Cross-Section Rotation 0.00°

Geometric Position

yz Justification Uniform

y ustification Origin

y Offset Value 00"
Top

2 Offset Value 06"

Materials and Finishes
Structural Material
Structural

Concrete, Cast-in-Place gray

Girder
End Elevation

Structural Usage

Start Attachment Type
End Attachment Type End Elevation
Enable Analytical Model

Rebar Cover - Bottom Face
Rebar Cover - Other Faces

Interior (framing, columns) <0'- 1 ...
Interior (framing, columns) <0'- 1 ...

Dimensions

Identity Data
Image
Comments
Mark

Phasing
Phase Created
Phase Demolished

New Construction
None

Clickon +/- to Add. Delete Spans

02 - SECOND FLOOR @ Section7 X

Beam working point

SECOND FLOOR

14"-0"

Physical beam shifted
down by Z Offset

Click on Span To Select

m Beam SpanData  |Span Loads rl_oads All Spans rl_oad Combs l

Select Span:

B

Beam Shape
Span Length =

ol
0 Hinl

Total Height |

Width

L e”

Section cut location

0.000 4]

L‘ P Start & End Distances measured from end of this span

ISUin I

18in

Once the design is satisfactory and the user clicks "Save and Close", the changes to the
beam's design section size in ENERCALC will be automatically applied to the physical beam

in the Revit model.

Note that the new dimensions applied to the Revit beam element are NOT the EXACT
dimensions specified in the ENERCALC calculation. This is because the geometry of the
joined slab is automatically considered when updating the size of the beam section. Instead,
ENERCALC for Revit will assign a section geometry whose location and gross dimensions
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will combine with the thickness of the joined slab to create the overall geometry specified in
the ENERCALC calculation:

Clickon +/- to Add, Delete Spans Click on Span To Select

(General ” Beam SpanData  |Span Loads |Loads All Spans | Load Combs |
Select Span : 1

Beam Shape
Span Length = 25.0 ft
|Tota| Height 34.0 [&]in
X A
! 16 [y
£
&
. .
¥
Section cut location 0.000 H ft 35
L_ P Start & End Distances measured from end of this span
Modify | Structural Framing
Properties X | 30-SECONDFL 3 3D-THIRDFL 02-SECONDFLOOR O Section7 X

Concrete-Rectangular Beam

'Wc'.C

Structural Framing (Girder) (1)

v | Eg Edit Type

e — ' Beam working point

Constraints
Reference Level
Start Level Offset

I5épth of pical beam is SECOND FLOOR

adjusted to accomodate slab 7 202020 SOLELUVINUTLEY
« thickness and vertical offsets

Materials and Finishes

Structural Material Concrete, Cast-in-Place gray
Structural

Structural Usage Girder

Start Attachment Type End Elevation

End Attachment Type End Elevation

Enable Analytical Model

Rebar Cover - Bottom Face Interior (framing, columns) <0'- 1 ...

Rebar Cover - Other Faces Interior (framing, columns) <0' - 1...
Dimensions
Identity Data

Image

Comments

Mark

Phasing
Phase Created New Construction
Phase Demolished

Overall depth matches design

None

depth from ENERCALC
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10.14.4 T-Beam Sections

Concrete beam calculations may be launched with T-Beam geometry IF AND ONLY IF the
beam and slab have been joined to each other. If the beam and slab are not joined, the
launched process will behave as described in Rectangular Beam Sections - Unjoinedss: .

An example of a concrete beam joined to a slab was previously illustrated in Rectangular
Beam Sections - Joined[z:

Beam working point

Rectangular concrete beam
Concrete floor slab

Beam is JOINED to slab

When the calculation launch process reaches the "Section Geometry" tab, the user will be
informed that the beam IS eligible for design as a T-Beam. Using the "Select" button on the
row marked "Skip" and "No T-Beam" will launch the calculation as a rectangular beam without
any Tee geometry. Clicking the "Select" button of any other row in the table will launch the
concrete beam calculation with the T-Beam geometry shown in that row.
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2= Concrete Beam - Verify Beam Conditions - Cl X
Supports Tributary Beams LL Reduction Section Geometry
The selected beam is eligible for design as a T-Beam.
Select an effective width condition or provide a manual override:
Desc. T-Beam Type Side 1 ft) Condtion Side 2 ft) Condition Total ft) Waming
Select Skip No T-Beam 0 - 0 - 0
Select Min Interior 2958 In/8 2.958 In/8 5.916
Select | Ovenmide User Specified 0 0 0
< >

As discussed in Rectangular Beam Sections - Joined[s1), the table always includes an option
to skip T-Beam behavior. In addition, the table also displays any T-Beam section geometry
detected from the model, as well as an option for the user to manually override the effective
width conditions. The "Side 1" and "Side 2" conditions displayed in the table are computed
from physical conditions in the Revit model using the ACI 318 criteria for concrete T-Beam

effective width. In ACI 318-14 and -19, these provisions are displayed in Table 6.3.2.1

"Dimensional limits for effective overhanging flange width for T-beams".

In the case of an interior (non edge) beam, the effective width on EACH SIDE is taken as the

least of:

e 8h 8 times the slab thickness (h)

o sw/2 Half the clear distance (sw) to the nearest adjacent beam web
eIn/8 One-eighth of the current clear span (In)

In the case of an edge beam, the effective width on ONE SIDE is taken as the least of:

e 6h 6 times the slab thickness (h)
o sw/2 Half the clear distance (sw) to the nearest adjacent beam web
eIn/12 One-twelfth of the current clear span (n)

ENERCALC for Revit checks each of these criteria automatically, and the criterion found to
control effective width for each respective side is indicated in the "Condition" column. This
includes detecting whether the beam falls at an edge condition, and invoking the applicable

AClI criteria accordingly:
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A= Concrete Beam - Verify Beam Conditions

Supports Tributary Beams LL Reduction Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override

Desc. T-Beam Type Side 1 ft) Condition Side 2 fit) Condition Total ft) Waming
Select Skip No T-Beam 0 - - 0 ‘
Select Min Edge 1972 In/12 In/12 1972

Select | Ovemide User Specified 0 0

Zero eff. width may impact concrete behavior on Side 2

When varying conditions are discovered, the user will be presented with multiple geometry
conditions to choose from. The user must assign a single controlling section geometry which
will apply to all spans (special note #6 in Concrete Beam Sections)|4sl.

For example, when a multi-span beam has differing clear spans, the table displays a T-Beam
geometry line item for each condition found:
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22 Concrete Beam - Verify Beam Conditions

Supports  Tributary Beams | LL Reduction  Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override:

T-Beam Type Sde 1)  Condtion
No T-Beam 0

Interior

Interior

veride | User Speciied

SECOND FLOOR

22 Concrete Beam - Verify Beam Conditions

Supports  Tributary Beams | LL Reduction  Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override:

T-Beam Type Sde 1)  Condtion
Select i No T-Beam 0

Select Min Interior

Select Max Interior

Select | Ovemde | User Specfied

SECOND FLOOR

GROUND

Similarly, when a beam has varying adjacency conditions, different geometry options will be
presented to the user accordingly. Of the conditions automatically discovered by EFR, only
one may be selected to control the design. The user should select whichever conditions is

deemed to be the most appropriate limitation for a safe design calculation.
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Effective width is limited by a
nearby beam in this zone.

Distance to adjacent beam
controls (Sw / 2).

2= Concrete Beam - Verify Beam Conditions

Supports  Tributary Beams  LL Reduction Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override:

Desc. T-Beam Type Side 1 ft) Condition Side 2 ft)
Skip No T-Beam 0 - 0

Min Interior 1

Max Interior

Ovemide | User Specified
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Effective width is NOT limited
by a nearby beam in this zone.

Clear span controls (In / 8).

2= Concrete Beam - Verify Beam Conditions

Supports  Tributary Beams  LL Reduction Section Geometry

The selected beam is eligible for design as a T-Beam
Select an effective width condition or provide a manual override:

473

Desc. T-Beam Type Side 1 ft) Condition Side 2 ft) Condition Total ft)
Skip No T-Beam 0 - 0 - 0
Interior 2.958 In/8 1 Sw/2 3.958

Max Inkerior 2.958 n/8 | 2958 In/8 5916

Ovemide | User Specified 0 0 0

Waming

In addition to the auto-detected geometry options, the user also has the option to specify an
arbitrary custom T-Beam effective width geometry using the table row marked "Override".
Override geometry is set by manually editing the "Side 1" and "Side 2" cells to the desired
effective widths. The "Total" cell value will update automatically as each side is modified:
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‘.; Concrete Beam - Verify Beam Conditions - O X

Supports  Tributary Beams  Section Geometry

The selected beam is eligible for design as a T-Beam.
Select an effective width condition or provide a manual override

Desc. T-Beam Type Side 1 ft) Condition Side 2 fit) Condition Total ft) Waming
Select Skip No T-Beam 0 - 0 - 0
Select Min Interior 2333 in/8 2333 In/8 4.666
Max 3.583 In/8 3583 In/8 7.166

Interior
User Specffied

Ovemide

Note that if the total effective width cell value is zero, then clicking the "Select" button on the
"Override" table row will NOT cause the calculation to launch. This button will not respond
until one or both side width override values are set to non-zero amounts:

EE Concrete Beam - Verify Beam Conditions - O X

Supports  Tributary Beams Section Geometry

The selected beam is eligible for design as a T-Beam.
Select an effective width condition or provide a manual override

Desc. T-Beam Type Side 1 ft) Condition Side 2 ft) Condition Total ft) Waming

Select Skip No T-Beam 0 - 0 - 0
Select Min Interior 2333 In/8 2333 In/8 4,666
Select Max Interior 3583 In/8 3.583 In/8 7.166

Overmide User Specffied

When a concrete beam calculation loads in the ENERCALC interface, the user will not find
options to toggle the beam section type (unlike conventional non-Revit-linked calculations). If
a concrete beam is sent to ENERCALC as a T Beam, then the calculation will load with only
this option displayed:
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Clickon +/- to Add. Delete Spans Click on Span To Select

Beam Span Data Span Loads rl_oads All Spans rl_oad Combs l

Select Span: 1
Beam Shape

Total Height 36 [&]in .

A kL
F
fop Hange Thek "
8 I¥]
é
L] L]

r

Section cut location 0.000 E ft *—en

P Start & End Distances measured from end of this span

Users will also note that the "Top Flange Width" and "Top Flange Thick" input values that
define T-Beam geometry are NOT available for modification in the ENERCALC interface.
These values are driven exclusively by the physical geometry of the Revit model, or by user
overrides applied during calculation launch:

Clickon +/- to Add, Delete Spans Click on Span To Select

(General ~” Beam Span Data  |Span Loads _|Loads All Spans _|Load Combs |

Select Span : 1
Beam Shape
e T - -
3 F
Top Flange Width E in =
¥
.%?Ej
- .
v
Section cut location 0.000 E ft e
L P Start & End Distances measured from end of this span

The value displayed for "Total Height" of the beam uses the same behavior described in
Rectangular Beam Sections - Joinedlw1l. The total height assigned to the T-Beam will
represent the combined effect of 1.) slab thickness, 2.) beam depth, and 3.) slab and beam
relative locations (i.e., vertical offsets). Similarly, when the calculation is saved, the Revit
model will be updated with a new beam section geometry which creates the proper overall
design depth in conjunction with the slab. As a result, the gross dimensions of the beam
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element itself may not necessarily match the design depth shown in ENERCALC, but the
overall combined depth will match.

10.14.5 Trapezoidal Beam Sections

Because the default out-of-box family content provided by Revit does not include a trapezoidal
beam family adequate for ENERCALC for Revit data exchange, ENERCALC for Revit will
automatically load a version-appropriate trapezoidal beam family when a new Revit project
(.rvt file) is opened. This beam family is visible in the Revit "Project Browser" and may be
manually applied to any beam instance using the "Properties"” pane:
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Legends

F] Schedules/Quantities (all)

Sheets (all)
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Analytical Links
Annotation Symbols
Boundary Conditions
Cable Trays
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Cenduits

Curtain Panels
Curtain Systems
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Detail ltems

Division Profiles
Doors

Duct Systems

Ducts

Flex Ducts

Flex Pipes

Floors

Pattern

Pipes

Piping Systems
Profiles

Railings

Ramps

Roofs

Site

Stairs

Structural Beam Systems

Structural Columns
Structural Fabric Areas

Structural Fabric Reinforcement
Structural Foundations
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Modify | Structural Framing

X 2 3D-THIRDEL 3 3D -SECONDFL X

Properties

- Concrete-Rectangular Beam
16x24

6 x 20 Edge Beam 2
6 x 20 T-Shape
6x24

6 x 24 Edge Beam 1
6 x 24 Edge Beam 2
6 x 24 T-Shape

\Trape'zuidal Conc Beam - ENERCALC (2022)

5x14

63x14

6x16
6x20
6x24

Tx14
Most Recently Used Types

Trapezoidal Conc Beam - ENERCALC (2022) : 8 x 24
Pan Joist With Ledges : 6 x 24 T-Shape

Pan Joist With Ledges : 6 x 24 Edge Beam 2

Pan Joist With Ledges : 6 x 20 T-Shape

Pan Joist With Ledges: 6 x 14

W Shapes : W16X26

Trapezoidal Conc Beam - ENERCALC (2022) : 6 x 14

Trapezoidal Conc Beam - ENERCALC (2022)

Identity Data
Image

»

Comments

Mark

ENERCALC for Revit supports the design of trapezoidal concrete beams, but does not permit
a concrete beam to be joined to the concrete slab:
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Beam working point

THIRD FLOOR

Beam is joined to slab

Since there is no design counterpart in ENERCALC for a trapezoidal T-Beam or a trapezoidal
beam connected to a slab, this configuration will cause the calculation launch to halt with a

warning:

-

.':' Invalid Section Geometry

ENERCALC for Revit does not support design of a trapezoidal beam joined to a slab
Please revise the geometry to create a valid section before relaunching the calculation
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When a concrete beam calculation loads in the ENERCALC interface, the user will not find
options to toggle the beam section type (unlike conventional non-Revit-linked calculations).

If a concrete beam is sent to ENERCALC as a trapezoidal beam, then the calculation will load
with only this option displayed:

Clickon +/- to Add, Delete Spans Click on Span To Select

m Beam Span Data  |Span Loads rl_oads All Spans rl_oad Combs l

Select Span : 1

Beam Shape
spntengn= [ 250 [[] —
Total Height H in

241in

Bottom Width in

Section cut location 0.000

P Start & End Distances measured from end of this span

I
(41w
-

ft

10.14.6 Concrete Material Properties

Concrete beam material properties are created and managed using the "Edit Design
Properties" button on the ribbon bar:

REcHG - Q- 7-@=-FO0A &@-0F &+

m Architecture  Structure  Steel  Precast Systems Insert Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  ENERCALC SEL

= 5= = B ) d 9 =
S= S= = Bz L) I
=E =E=g800e @ S & L K 4L -
Licensing Preferences Element |Edit Design| Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager |Properties T v . .

Menus Color Key = Existing Calculations Beams Ce
Properties X f2 3D-DEMO X
N
/M 3D View b
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REeHG -4 @-Q =2-FOA & -0 %G~
m Architecture  Structure  Steel  Precast Systems Inset  Annotate Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  ENERCALC SEL
— — — r= = - 9 @ =
] = S= 5= { I D %
Licensing Preferences Element | Edit Design| Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager| Properties ” " v v
Menus Beams Col

Properties

=
@ 3D View

Edit Design Properties

Manage material properties or design rules and assign them to
elements,

When triggered from the ribbon button, the menu will load in the lower right corner of the Revit
ul:

This menu also contains tabs for managing other design properties, including beam design
rules and rebar material properties. For more detail on the use of these tabs, refer to Beam

Design Rules[=5 and Rebar Material Properties|«s!.

Concrete material definitions are found on the second tab of the menu:
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8 Design Properties and Rules — O X
Note: Any changes to propel definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single el create a new definition and apply it only to the desired element.
Beam Design Rules Rebar
_— Auto Add Tet. LL Defl. Design Element
Definition Name Bm. Wit  Defl.L/ L/ Method  Saved?  “gp
» B ASD |v
Default Beam Rules 2 %) 240 360 ASD |v| © 0
Default Beam Rules 3 M 240 360 LRFD v| 0
New Design Rule 180 720 LRFD |v| M 2
New Design Rule %] 180 360 LRFD |v| 2
[ New | | Delete
‘ Save Changes ‘
| Apply Definition To Elements | | Erase Definitions From Elements

In a new project where no previous definition editing has been performed by the users, the
menu will be populated automatically with a set of 5 sample concrete materials (3 normal
weight and 2 lightweight) which are stored in the .rvt file by default. Use of these default
materials is optional. They may be removed or edited/renamed as desired by the user. Even
though they exist in the Revit model, the default materials will not influence the behavior of
concrete beam calculations unless manually applied to specific beam elements by the user.

8 Design Properties and Rules - O X

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.

Beam Design Rules Concrete  Rebar

Definition fc Density Lightweight Modulus, fr=fc” Shear Modulus. Poisson Saved? Element

Name (ksi) fpch) Factor E ksi) 2" Ev (ksi) Ratio aved Gty

> Iksi NW 3 145 1 3122019 75 1248.808 0.15 %] 0

4ksi NW 4 145 1 3604.997 75 1441.999 0.15 %] 0

5ksi NW 5 145 1 4030.509 75 1612.204 0.15 M 0

Iksi LW 3 125 0.9375 3122019 75 1248.802 0.15 = 0

dksi LW 4 125 0.9375 3604.997 75 1441999 0.15 %] 0
[ New | | Delete | [ E=57000"f'c"(112) ]
[ E=w*15°33°fc (12 |

| Save Changes |

[ Ev=04"E |
| Apply Definition To Elements | | Erase Definitions From Elements [ Calculate Lt. Wt. Factor |

Users should note that the basic mechanics are the same for all design definition tabs found
in this menu. The processes to "Apply", "Modify", "Add", "Delete", or "Erase from Elements"
do not vary from tab to tab. Regardless of which definition tab is being used, users may
reference the following sections for guidance about managing design definitions:

Applying Rules to Elements [so]
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Modifying Rules [s3)

Adding Rule Definitions to a Project]/ s

Deleting Rule Definitions from a Proiect@

Erasing Rule Definitions From Elements /s

Navigating Rule Definitions /)

In addition to the ability to edit each cell of each definition manually, the buttons in the lower
right corner of the menu also allow the user to auto-update certain aspects of the material
definition per industry-standard methods. This prevents any need for time consuming manual
re-calculation of material properties in the event that critical properties such as compressive
strength or unit weight are altered. Using any one of these buttons while a definition row is
selected in the table will cause the corresponding value in the selected row to update
automatically. The "Saved?" check box will then be cleared to indicate that the row has
unsaved changes:

8/ Design Properties and Rules - O X

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element

Beam Design Rules Concrete Rebar

Definition f 'c_ Density Lightweight Modulus, fr=f ‘c.‘ Shear Mod_uhus Poisson Saved? Element
Name (ksi) (pcf) Factor E (ksi) (172) Ev (ksi) Ratio Qty
Iksi NW 3 145 1 3122019 75 1248.808 0.15 0
4ksi NW 4 145 1 3604.997 75 1441.999 0.15 0
Sksi NW 5 145 1 4030.509 75 1612.204 0.15 0
3ksi LW 3 125 0.9375 3122019 75 1248.808 0.15 0
4 ksi LW 4 125 0.9375 3604 597 75 1441.999 0.15 0
» s | o5 | m |

New Delete 1 E=57000"fc " (172)
E=(w"15)°33"fc"(12)
Save Changes
Ev=04°E
Apply Definition To Elements Erase Definitions From Elements Calculate Lt. Wt Factor

Close
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85! Design Properties and Rules - O X

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element. create a new definition and apply it only to the desired element.

Beam Design Rules Concrete  Rebar

Definition fc Density Lightweight Modulus, fr=fc” Shear Modulus, Poisson Saved? Element
Name E (ksi) U =

Iksi NW 3122019
4ksi NW 3604.997
Skei NW 4030509
3ksi LW 3122019
Sksi LW 3604997 |
8 ksi NW 5153.603

New Delete E=57000"f"c " (172)

[ E=w™ 1533 fc (12 |
Ev=04"E

Apply Definition To Elements Erase Definitions From Elements Calculate Lt. Wt. Factor

Save Changes

Close

There are no default concrete and rebar material properties applied to elements automatically.
They must be assigned to elements manually via the process outlined above. Any attempt to
launch a concrete beam calculation when no concrete material has been applied will be
halted with a warning:

) 3= No Concrete Material

The selected concrete beam has no concrete material assigned.
Use the 'Edit Design Properties’ menu to set the values before relaunching the calculation.
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10.14.7 Rebar Material Properties

Concrete beam rebar material properties are created and managed using the "Edit Design
Properties" button on the ribbon bar:

REGHG-G-2- 8 =2-FO0A @ -0F L8+

m Architecture  Structure  Steel  Precast Systems Insert Annotate  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  ENERCALC SEL

s =00 @ /S ®L I E L -

== = = 5 & 4

Licensing Preferences Element |Edit Design| Help Design Status QOpen / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager |Properties N - h .

Menus Color Key = Existing Calculations Beams
Properties X f2 3D-DEMO X
=
@ 3D View -

REGHG -®- 7 8 =-FoA @-2F%@
m Architecturs Structure  Steel Precast Systems |Insert Annotate Analyze Massing & Site  Collaborate  View Manage Add-lns  ENERCALC SEL

s = = ®@ @ / @& I = L L

Licensing Preferences Element | Edit Design| Help Design Status Open / Edit Recalc Steel Steel Composite Concrete Wood Girder Point Loads
Manager| Properties ” " v v

Szl Edit Design Properties S o

Manage material properties or design rules and assign them to _

elements,

Properties

=
:j 3D View ™

When triggered from the ribbon button, the menu will load in the lower right corner of the Revit
ul:
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This menu also contains tabs for managing other design properties, including beam design
rules and concrete material properties. For more detail on the use of these tabs, refer to
Beam Design Rules|ss] and Concrete Material Properties| o).

Rebar material definitions are found on the third tab of the menu:

85 Design Properties and Rules - ] X
Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules  Concrete _
. Auto Add Tot LL Defl Design Element
Definition Name Bm. Wt Defl. L / L/ Method Saved? Qty
» Default Beam Rules 1 180 360 ASD |v 0
Default Beam Rules 2 240 360 ASD v 0
Default Beam Rules 3 240 360 LRFD ~ 0
New Design Rule 180 720 LRFD v 2
New Design Rule 180 360 LRFD v 2
New Delete
Save Changes
Apply Definition To Elements Erase Definitions From Elements
Close

In a new project where no previous definition editing has been performed by the users, the
menu will be populated automatically with one sample rebar material which is stored in the
.rvt file by default. Use of this default materials is optional. It may be removed or
edited/renamed as desired by the user. Even though it exists in the Revit model, the default
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material will not influence the behavior of concrete beam calculations unless manually applied
to specific beam elements by the user.

85! Design Properties and Rules = O X

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.

Beam Design Rules Concrete Rebar

Definition Rebar Rebar Stimup & Stimup & Stimup Resisting Stimup Bar Size Saved? Blement
Name Fy ksi) E fksi) Tie Fy fksi) Tie E tksi) Legs (Beams Only) (Beams Only) ) Gty.
> 60 ksi 60 29000 40 29000 2 3 %] 0

‘ Save Changes ‘

‘ Apply Definition To Elements ‘ ‘ Erase Definitions From Elements

Close

Users should note that the basic mechanics are the same for all design definition tabs found
in this menu. The processes to "Apply", "Modify", "Add", "Delete", or "Erase from Elements"
do not vary from tab to tab. Regardless of which definition tab is being used, users may
reference the following sections for guidance about managing design definitions:

Applying Rules to Elements [so)

Modifying Rules s

Adding Rule Definitions to a Proiect@’l

Deleting Rule Definitions from a Project/ss

Erasing Rule Definitions From Elements 1]

Navigating Rule Definitions|s!

Any attempt to launch a concrete beam calculation when no rebar material has been applied
will be halted with a warning:
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'E’ No Rebar Material

The selected concrete beam has no rebar material assigned.
Use the 'Edit Design Properties' menu to set the values before relaunching the calculation.

A
10.14.8 Changing Material Props in ENERCALC

Prior to launching a concrete beam calculation, the user must assign material properties to
the Revit beam element. This process is described in Concrete Material Properties|so) and
Rebar Material Properties| s\

Once a concrete beam calculation has loaded in the ENERCALC interface, the concrete and
rebar material properties will be exposed to view and modification by the user.

Clickon +/- to Add. Delete Spans Click on Span To Select

General Beam Span Data rSpan Loads rl_oads All Spans rl_oad Combs l W Auto Calculate
DESCRIPTION ﬁ
--None--
DESIGN VALUES
1/2 .
fr="fc ksi E - Main Rebar 29000 | ksi
Y Density pef ASTM A§15 Bars Used
% Lightweight Factor fy - Stirrups ksi
b :PhiValues  Flexure: E - Stirrups 29000 | ksi
Shear : 0.750 Stirrup Bar Size # ﬂ
Number of Resisting
E - Concrete 3122.019]| ksi Legs Per Stirrup ﬂ
570007 fc 2 | w' Pz | poo= 0.850
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If the user manually modifies the material properties, then the new values will be applied to the
Revit model in one of two ways:

1.) If an existing material definition found in the Revit project has matching properties, then
the matching definition will be applied to the concrete beam on "Save and Close". In the
example shown here, the compressive strength is changed to 4.0 ksi and the modulus of
elasticity is given a corresponding calculated value:

Clickon +/- to Add, Delete Spans Click on Span To Select
Mn Data rSpan Loads rl_oads All Spans rl_oad Combs l ¥ Auto Calculate
DESCRIPTION é
--None--

DESIGN VALUES

fic 4.0 | ksi fy - Main Rebar ksi
fr=fc = 75 | ksi E - Main Rebar 29000 | ksi

Density 145 | pcf ASTM A615 Bars Used
- Stirrups 40 | ksi
Stirrup ksi
¢ : Phi Values Flexure : E - Stirrups 29000 | ksi
Shear: 0.750 Stirrup Bar Size #

Number of Resisting

3,605.0| ksi Legs Per Stirrup ﬂ

172

% Lightweight Factor

E - Concrete

B = 0.850

1/2 1.5
57000% f'c ‘ w33

Viewing the "Design Properties and Rules" menu, it can be seen that a matching definition
exists in the Revit model:

85! Design Properties and Rules - ] X
Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it only to the desired element.
Beam Design Rules Concrete Rebar
Definition f'c Density Lightweight Modulus, fr=fc” Shear Modulus, Poisson Saved? Bement
Name ki) ) Factor E (ksi) /2" Ev ksi) Ratio v Qty
3Iksi NW 3 145 1 3122.019 75 1248.808 0.15 4
[ » 4 ksi NW 4 145 1 3604.997 75 1441.999 0.15 ]
5ksi NW 5 145 1 4030.509 75 1612.204 0.15 0
I ksi LW 3 125 0.9375 3122.019 75 1248.808 0.15 0
4 ksi LW 4 125 0.9375 3604.997 75 1441599 0.15 0
New Delete E=57000"f'c"(1/2)
E=(w"15"33"fc (12
Save Changes
Ev=04°"E
Apply Definition To Elements Erase Definitions From Elements Calculate Lt. Wt. Factor
Close
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When the "Save and Close" operation concludes, the "Design Properties and Rules" menu
indicates that the beam has been automatically reassigned to have the existing definition that
matches the properties set in the ENERCALC interface:

> N 4

85 Design Properties and Rules

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element

Beam Design Rules Concrete  Rebar

Definition fee Density Lightweight Modulus, fr =f 'c.' Shear Modulus, Poisson Saved? Blement
Name {ksi) {pcf) Factor E (ksi) 172 Ev (ksi) Ratio Gty.
» 3ksi NW 3 145 1 3122.019 7.5 1248.808 0.15 3
4 ksi NW 4 145 1 3604.997 75 1441.999 0.15 1
Sksi NW 5 145 1 4030.509 75 1612.204 0.15 0
Iksi LW 3 125 0.9375 3122.019 75 1248.808 0.15 0
Aksi LW 4 125 0.9375 3604.957 75 1441.999 0.15 0
< >
New Delete E=57000"f"c"(1/2)
E=(w"15"33°fc" (172
Save Changes
Ev=04°E
Apply Definition To Elements Erase Definitions From Elements Calculate Lt. Wt Factor
Close

2.) If there is no existing material definition found in the Revit project with properties that
match the value assigned in ENERCALC, then a new definition will be created and applied to
the concrete beam on "Save and Close". In the example shown here, the compressive
strength is changed to 8.0 ksi and the modulus of elasticity is given a corresponding
calculated value:
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Mn Data rSpan Loads rl_oads All Spans rl_oad Combs l ¥ Auto Calculate
DESCRIPTION ﬁ
--None--

DESIGN VALUES

fic ksi fy - Main Rebar ksi
fr=fc " ksi E - Main Rebar 29000 | ksi
w

Density 145 | pcf ASTM AB15 Bars Used

E - Stirrups 29000 | ksi
Shear: 0.750 Stirrup Bar Size #

Number of Resisting

E - Concrete 5,09824 | ksi Legs Per Stirrup

s70007 e 2 ‘ w' Pz V2 ‘ o= 0650

% Lightweight Factor

® : Phi Values Flexure:

~
- n

Viewing the "Design Properties and Rules" menu, it can be seen that no matching definition
exists in the Revit model:

9 Design Properties and Rules — 0 w

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition
To modify a single element. create a new definition and apply it only to the desired element

Beam Design Rules Concrete  Rebar

Definition fc Density Lightweight Modulus fr=fc" Shear Modulus Poisson Saved? Element
Name ksi) (pcf) Factor E (ksi) 172" Ev (ki) Ratio e Qty.
3 Iksi NW 3 145 1 3122.019 75 1248.808 0.15 3
4ksi NW 4 145 1 3604 997 75 1441.999 0.15 1
5ksi NW 5 145 1 4030.509 75 1612.204 0.15 0
3ksi LW 3 125 0.9375 3122.019 75 1248.808 0.15 0
4 ksi LW 4 125 0.9375 3604.997 75 1441.999 0.1% 0
New Delete E=57000"fc" (1/2)
E=(w"15)*33*fc”(1/2)
Save Changes
Ev=04°E
Apply Definition To Elements Erase Definitions From Elements Calculate Lt. Wt. Factor

Close

When the "Save and Close" operation concludes, the "Design Properties and Rules" menu
indicates that a completely new definition has been created in the Revit project and the Revit
beam element has been automatically reassigned to have the new definition with the
properties set in the ENERCALC interface:
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a! Design Properties and Rules — 0 e

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition
To modify asingle element, create a new definition and apply it only to the desired element

Beam Design Rules Concrete  Rebar

Definition f c Density Lightweight Modulgs_ fr=f '1:_” Shear Moc!ulus_ Paiss_an Saved? Element

Name {ksi) (pcf) Factor E (ksi) (172 Ev (ksi) Ratio Gty.

» 3ksi NW 3 145 1 3122.019 7. 1248.808 0.15 3
4 ksi NW 4 145 1 3604.997 7. 1441.999 0.15 0

Sksi NW 5 145 1 4030.509 75 1612.204 0.15 0

Jksi LW 3 125 0.9375 3122.019 75 1248.808 0.15 0

4 ksi LW 4 125 0.9375 3604.997 75 1441559 0.15 0

I 8 145 1 1

New Delete E=57000"f'c" (1/2)
E=(w"15"33"fc"(12)
Save Changes
Ev=04"E
Apply Definition To Elements Erase Definitions From Elements Caleulate Lt Wt Factor
Close

The provisions and behaviors outlined above also apply to rebar material definitions. An
example of revised rebar properties is shown below:

Mn Data rSpan Loads rl_oads All Spans rl_oad Combs l ¥ Auto Calculate
DESCRIPTION ﬁ
--None--

DESIGN VALUES

Loz, - ) .
fr=fc ksi E - Main Rebar 29000 | ksi
Y Density pcf ASTM A615 Bars Used
L Lightweight Factor fy - Stirrups ksi
d - Phi Values Flexure : E - Stirrups 29000 | ksi

Shear: 0.750 Stirrup Bar Size #
Number of Resisting
E - Concrete 5098.24 | ksi Legs Per Stirrup
sT000° Fc 2 ‘ w3 gz 2 ‘ Poo= 0650
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When the "Save and Close" operation for this calculation concludes, the user will observe that
a new rebar material definition has been automatically created in the Revit project and
assigned to the Revit beam element:

> N

at! Design Properties and Rules

Note: Any changes to property or rule definitions will be applied to ALL ELEMENTS currently using that definition.
To modify a single element, create a new definition and apply it cnly to the desired element

Beam Design Rules Concrete Rebar

Definition Rebar Rebar Stimup & Stimup & Stimup Resisting Stirup Bar Size Saved? Element
Name Fy (ksi) E tksi) Tie Fy (ksi) Tie E (ksi) Legs (Beams Only) (Beams Only) av Qty
» 60 ksi 60 29000 40 29000 2 3 4

New Delete
Save Changes
Apply Definition To Elements Erase Definitions From Elements

Close
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