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Learning Objectives

Learn how to set up the environment

Learn how to split floors and walls according to user-defined rules
Learn how to reinforce slabs and walls according to user-defined rules
Learn about shop drawings and CNC generation

Description

Prefabrication can lead to reduced project schedules, greater productivity, and better on-site
safety records. Structural Precast for Revit 2018 software supports multiple stages of the
precast workflow. The purpose of this class is to reveal the design workflow for precast
elements (walls and slabs) using advanced tools that automate the process of generating
precast assemblies, shop drawings, and computer numerical control (CNC) files.

Tomasz Fudala

Tomasz Fudala is the Technical Marketing Manager for Structure at Autodesk. He has over 14
years of experience in the software industry and a comprehensive background and vast
knowledge of structural solutions in the Autodesk portfolio. He achieved a Master of Science
degree in Structural Engineering from the Cracow University of Technology, Poland. Find him
on Twitter @tomekf

Bogdan Teodorescu

Bogdan Teodorescu is the liaison to the network of partners working on Revit Structure software
and will be responsible for improving the Revit software integration in the precast sector. He
graduated from Technical University of Civil Engineering of Bucharest (UTCB), and he has a
master’s degree in structural analysis for steel structures from Imperial College London. He has
accumulated significant experience in designing steel and precast buildings, and he also held a
teaching assistant position at UTCB.
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Structural Precast for Revit

Autodesk® Structural Precast Extension for Revit® is a BIM-centric offering for modeling and
detailing precast elements that improves productivity and precision for engineers, detailers and
fabricators working on typical building projects in the precast industry. As an app for Revit,
Structural Precast for Revit provides Revit users access to powerful tools for automatic rule-
based segmentation, reinforcement, shop drawings and CAM files generation of precast planar
concrete elements. The product is mostly suitable for typical building projects, made up of slabs
and walls produced in factories with a high level of automation.
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Key benefits and business values
BIM-centric precast concrete solution helping our users in three main ways:

Better connect structural design to precast fabrication
e Improve collaboration working within a BIM environment
e Streamlines coordination of structural, architectural and MEP designs by using Revit as
a single platform
e Help accelerate the detailing process by integrating precast detailing expertise alongside
design

Streamline detailing to fabrication with model-based deliverables
e Better estimate quantities and cost at early bidding and execution stages
¢ Help improve accuracy of precast deliverables and help speed time to fabrication using
CAM files
e Use various LOD levels to express the main element’s characteristics or go deeper into
details like segmentation, main and secondary reinforcement

Extend fabrication to the field to minimize waste
e Share models with contractors for use in the field
o Perform project review sessions of the 3D models
e Extend use of model for the building lifecycle

This approach for precast concrete results in creating relevant, more accurate and up to date
documentation, it also drives the end-to-end workflows in a paperless way.
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Installation & Configuration Settings
Autodesk Structural Precast Extension for Revit 2018 was released along with Revit 2018.1
release.

The extension must be download from the Autodesk App Store and then installed on the top of
Revit 2018.1

Structural Precast Extension for Revit 2018

035 Wing4

AutodeskE Structural Precast Extension for Revit® 20158 is a
BiM-centric offering for modeling and detailing precast planar
elements that promotes productivity for engineers, detailers
and fabric ators.

Subscription App

...0r you can also access the installer from within the Autodesk Desktop App:

F
.n Autodesk =N

AUTODESK

R Structural Precast for Revit 2018
lweekago | B7.TME

Structural Precast for Revit 2018 provides access to powerful tools for automatic rule-based

segmentation, reinforcement, shop drawings and CAM files generation of precast concrete
planar elements. This app supports workflows for typical building projects that are made up of -

Show more

z £ >

R P&ID Modeler for Revit 2018.1

Zweeks ago | 620 MB

Revit PA&ID Modeler helps you model piping faster and more efficiently using P&I0s from a Plant

A
L

Update
30 Collaboration project directly within Revit. It connects Revit to AutoCAD PEID drawings and pd

zsscciated data stored in BIM 360 Team using cloud collaboration capabilities included in Plan..

s

Show more

R STL Exporter For Revit 2018
1monthage | 14 ME

The STL Exporter for use with Autodesk Revit is & proof-of-concept project designed to create an

Update
STL file from & 30 building information model, thereby enabling easier 30 printing. STLis & pd

> popular file format for stereo lithography (3D Printing) used for rapid prototyping and compute..

Show more
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At this moment, the extension is available in English, French and German languages.

Once installed, several Revit families and templates are placed in a dedicated location...
C:\ProgramData\Autodesk\Structural Precast for Revit 2018\Families\.

r e ——)

@uv| J ¢¢ Structural Precast for Revit 2018 » Families » en » - |4’-¢|| Search en Pl

File Edit Wiew Tools Help

Organize » Include in library = Share with + Mew folder =« [ 'E'
4 | Structural Precast for Revi # MName : Date modified Type Size

: DDCL_”_Pﬂents . Annotations 8/31/2017 12:37 PM  File folder
4 & Families . Custom Slabs 8/31/201712:37 PM  File folder
> de . Mounting Parts 8/31/2017 12:37 PM  File folder
4 en - J Profiles 8/31/2017 12:37 PM  File folder
 Annotations ) Revit 8/31/2017 12:37 PM  File folder
JE s | Symbols 8/31/20171237PM  File folder
: MoLfntlng Parts A . Title Blocks 8/31/201712:37 PM  File folder

' Proflles = Precast Detailing Template.rte  8/9/2017 9:56 PM Revit Template 9,060 KB

. Schedule Templates.rte 8/9/2017 9:56 PM Revit Template 1,340 KB

. S}-,rmbols E; Schedule.rfa 8/9/2017 9:56 PM Revit Family 244 KB

) Title Blocks | Shared Parameters.txt 8/9/2017 9:56 PM Text Document S KB

! G:: E; Viewport.rfa 8/9/2017 9:56 PM Rewit Family 244 KB

12 items

The installed files include:

Annotations

Custom slabs (sample slab families)

Mounting parts (lifters and other connection parts)
Profiles

Revit (rebar shapes)

Symbols

Title blocks
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Here is what the Precast tab looks like once the extension is installed.

m Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View | fy  Precast =~
W ) B,
1 Il L2 ® @
Split Mounting  Reinforcement  Custom Shop CAM Export Configuration About — Off
Parts Fabric Sheet Drawings
Segmentatien Connections Reinforcement = Fabrication Configuration Help  On/Off

You must be wondering what the On/Off button does, an answer is pretty straight forward as it
enables or disables the extension. You can use this tool to turn the extension off to replenish
hardware resources and improve Revit performance if there is such need.

When you attempt to run the first command, you are presented with the following warning:

F |

Warning

In arder to proceed with this command, Precast dependernt families need to be
loaded. Atemplate that contains all default families is located in:

C:%Program Data*Autodesk™ Structural Precast for Revit 20018\ Families en’.

This is basically saying some content needs to be loaded for this extension to work properly.

That’'s why it is a good practice to start working on a new project running the Configuration tool
first.

Before you start using Structural Precast Extension for Revit you should configure these
settings for walls, slabs and built in parts. The settings include position numbering, part
information, segmentation rules, reinforcement definition, and project drawing defaults for walls
and slabs, as well as settings for annotation and dimensioning in parts.
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-
Caonfiguration
- Precast Lifters
& Concrele Type Solid Wl - Lifter ~| [6000-25-0120 -
- Wall
- Solid Wal Minimum Distance to Edge 2000
Minimum Top Distance to Opening 2000
Segmentation
Reirforcement Tension Capacity 4000.000 kg
g Shop Drawing Side Lifters f Height Beceeds 50000
=) Sla
- Soid Slab Bracing Inserts
Pt Type [ elid Wal - Bushing ~] (5020 -
Segmentation
Reirforcement Distance Bracing Insetts 20000 to
P Shop Drawing [T as Percentage of wall height
[=)- Hollowcore Slab Position Bracing Insert 5
. Segmentation ‘osition Bracing Inserts [On View Side ']
-~ Shop Drawing Minimum Distance to Opening 100.0
=k B!_nlt in parts
i~ Annotations Connections
Gcam 'Eler':enslonlng Profile Frontal Wall Connection [Sulid Wall - Connection v] [120)( 60x 40 V]
= o
‘.. Unitechnik 5.2 Prefile Side Wall Connection [Solid Wal - Connection ~[120x 6040 -]
i Unitechnik 6.0
e Profile T-Connection [ Solid Wal - Comer Connection ~|[210x 180x 4D -
Horizontal Profie [ Solid Wl - Horizortal Profile ~ | [ Solid Wall - Horizontal Profie -
Nooses [ Solid Wal - Nooses ~][3xL=2608-30D-6 -
Cast in Plate [No Selection ']
2]
[ ok | [ concel |
L

Once you open this dialog and click OK all necessary Revit families and templates will be
loaded to the current project automatically and the warning message will not be bothering you
anymore. The Configuration dialog is organized in a tree view, each node contains options for
precast concrete assemblies.

[=- Precast

- Concrete
=- Wl
(- Solid Wall
= Part
- Segmentation
- Reinforcement
- Shop Drawing
[=1- Slab
£ Solid Slab
L par
- Segmentation
- Reinforcement
i - Shop Drawing
- Hollowcore Slab
Segmentation
E----Shc:-p Drawing
[=- Built in parts

L. Annotations

Dimensioning
(=1 CAM Export

- Unitechrik 5.2

- Unitechrik 6.0
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For example the wall node configures settings for solid structural walls. These settings include

wall part information about lifters, bracings and connectors:

Lifters
Type

Minimum Distance to Edge

Minimum Top Distance to Opening

Tension Capacity
Side Lifters if Height Exceeds

Bracing Inserts
Type

Distance Bracing Inserts

Posttion Bracing Inserts
Minimum Distance to Opening
Connections
Profile Frontal Wall Connection
Profile Side Wall Connection
Profile T-Connection
Horizontal Profile

...segmentation rules:

[ Solid Wall - Liter

~|[so00-250120

7

200.0

200.0
4000.000 kg
5000.0

[ Solid Wall - Bushing

~| (500120

2000.0 to
[ as Percentage of wall height

[On View Side v]

1000
[ Solid Wall - Connection ~|[120x 60x 40 -
[ Solid Wall - Connection ~|[120x 60x 40 -

[Solid Wall - Comer Connection

~|[210x 180x 40

[ Solid Wall - Horizontal Profile

~ | [Solid Wal - Horizontal Profile

Area Reinforcement Type

...reinforcement definition:
Reirforcement Types for Wall Parts

Nooses [ Solid Wall - Nooses ~|[3x L=260B=30D=5
Castin Plate [No Selection -

Min. Wall Length 500.0

Mze. Wall Length 8000.0

Min. Wall Height 500.0

Max. Wall Height 30000

Mz, Weight 12000.000 kg

Horizontal Gap 20,0

Vertical Gap 200

Min. Distance to Openings H00.0

Profile Overdap Height 100.0

Edge Reirforcement

Al Fcbr oo Laye Cw ) T =
Rebar One Layer [ Edit U’ Bars [ Edit
Fabric Twa Layers Edit L' Bars Edit
Fabric One Layer Edit Straight Bars Edit

. [ . [
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...and project shop drawing defaults:

Shop Drawing Template [Sulid Wall - A3
Center of Grawity [Eenter of Gravity
Dimension Type [.PuTﬂw - 2 5mm Asial
Dimengion lines distances

Distance to Reference 50

Distance between Dimensions a0

Dimension lines descriptions

Bxents

Outline

The similar groups of setting you can find for slabs (solid slabs and hollowcore slabs):

= Slab

=I- Solid Slab

C e Part

- Segmentation
- Reirforcement
i - 5hop Drawing
(- Hollowcore Slab
- Segmentation
- Shop Drawing

The Built in parts node configures settings for annotation and dimensioning in parts and the
CAM Export node configures additional data specific to each CAM file type.

=1~ Buitt in parts
Annctations
-... Dimensioning
EI- CAM Export
- Unitechnik 5.2
- Unitechnik 6.0

All these Precast settings are project related but you can maintain consistent configuration
settings across similar projects by exporting them to an XML file which can later be imported
into other projects. This gives you the ability to create different configurations for different

manufacturers or sites.

To export/import your current configuration file just right click in the tree view and select

Export/Import from the context menu.
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Configuration ‘f,
[=E Precast Lifters /
Y i f

g b ?

Import Minimum Distance to Edge }

- Part Minimum Top Distance to Opening

- Segmentation

- Reinforcement Tension Capacity [

-+~ Shop Drawing Side Lifters ff Height Exceeds 7

[l Slab -

&=~ Solid Slab Bracing Inserts 4

i i Part Type 'y

- Segmentation f

- Reinforcement Distance Bracing Inserts A

i - Shop Drawing ¢

= Hollowcare Slab = - v

:.. Segmentation Position Bracing Inserts J

i Shop Drawing Minimum Distance to Opening f
(=1~ Buit in parts -
i Annictations Connections A
- Dimensioning Profile Frontal Wall Connection r(

(=1 CAM Bxport ’

Hl e 7 e e B0 bt e e P G Wall Coppacting” ~" )

Page 10



{\ AUTODESK
UNIVERSITY

Split walls and floors according to user-defined rules

In order to execute a segmentation of walls select all the walls and press Split ([{command.
During this command the precast wall assemblies are created. Lifters, bushings and connection
are created according to the rules from your Configuration.
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In order to change the result of the segmentation, you should go to Configuration £ and edit
the desired fields according to your needs.

All the mounting parts (lifters, bushings, anchor plates) and connections can be defined in this
section. For the desired element go to the Part tab.
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Horizontal Profile
Nooses

Castin Plate

e N
Configuration g
(=) Precast Lifters
- Concrete Type Solid Wall - Liter - [so0025m20 -
- Wal o )
& Solid Wal Minimum Distance to Edge 200.0
Minimum Tep Distance to Opening 2000
& Segmentation
i~ Reinforcement Tension Capacity 4000.000 kg
. +Shop Drawing Side Lifters if Height Exceeds 5000.0
= al
=5 S_u\id Slab Bracing Inserts
- ! id Wall - Bushing - -
Part Type Solid Wall - Busi 5120
B - Segmentation
i Reinforcement Distance Bracing Inserts 2000.0 to Lower Edge -
- Shop Drawing [7] as Percentage of wall height
=+ Holloweare Slab P B | S
.- Segmentation ‘osition Bracing Inserts [Oﬂ View Side v]
- Shop Drawing Minimum Distance to Opening 100.0
(=)~ Built in parts
Annotations Connections
& cam éq?'r”‘e”“"'”g Profile Frontal Wall Connection [Soiid Wall - Connection -] [120x60x 40 -
) ol
... Unitechni rofile Si a1l Connection id Wall - Connection ~ x60x e
i Unitechnik 5.2 Profile Side Wall Connecti Solid Wall - Co 120x 60x 40
£ Unitechnik 6.0 .
o Profile T-Connection [ Soiid Wall - Comer Connection -] [210x 180x 40 -

[Soiid Wall - Horizotal Profie

] [Solid Wall - Horizontal Frofile

-]

[Solid Wall - Nooses

~|[3xL=2608-30 D=6

-]

[No Selection

z)

oK | [ cancal

In the Lifters section you can set the lifter type, found inside the Lifter family, the minimal
distance from the element edge (A) or an opening (B) and the maximum weight per lifter. For

high walls, you can specify the height above which the software adds side lifters.

Lifters
Type

Minimum Distance to Edge

Minimum Top Distance to Opening

Tension Capacity

Side Lifters if Height Exceeds

[ Solid Wall - Liter

200.0

200.0

4000.000 kg

5000.0

Lifters Section

In the Bracing Inserts section you can specify the position of bracing inserts, relative to the
lower or upper edge of the wall or the minimum distance to opening (C).

Page 13



{\ AUTODESK

UNIVERSITY
Bracing Inserts
Type [ Soiid Wal - Bushing ~| (500120 ~]
Distance Bracing Inserts 20000 to
[F] as Percentage of wall height \\ g
Position Bracing Inserts [On View Side '] %
&

Minimum Distance to Opening 1000

Bracing Inserts Section

In the Connections Inserts section you choose the profiles types that should be applied either
where the segmentation is performed between two walls or at wall junctions.

The following configuration inside the Connections section is used when you want to create a
connection using Nooses (Loops):

Connections
Frofle Frontal Wall Connection | Sokd Wall -G = [120x 60x 40
o -_—’f//f&ﬁle&dﬂ'.'dl Connecton | Sobd Wal - Connection =] [120x 60240
‘_‘ Profle T-Connection [ Sokd Wall - Comer Comnection = | [210x 18040
Horizontsl Frofile [ ot wat - Profie = | [ Sokd Wal - Honssetal Pefe
Mecses [ Soe wat - Hosses = | [3xL-260 B-30 06
o _ Castin Plste [rie Seimetin =

Lifters Section

In order to create connections using anchor plates, the following configuration should be used:

Connections

Profile Frontal Wall Connection [No Selection -]
Profile Side \Wall Connection [ No Selection -]
Profile T-Connection [No Selection -]
Herizental Profile [No Selection ']
Mooses [ Mo Selection ']
Castin Plate [ Solid Wall - Anchor Plates ~] [3x 100x 100 -

Connection with Anchor Plates Configuration

L1 LL H B4

=

Connection with Anchor Plates

You can also change segmentation settings according to your needs on the Segmentation tab.
You can adjust the following wall segmentation parameters for generating assemblies as
needed.

Page 14



{\ AUTODESK

—

MEP-& STRU

UNIVERSITY E=;
Configuration !
=l Precast
- Concrete Min. \Wall Length 1200.0 1
=- Wall
- Solid Wall Max. \all Length 3000.0 2
-~ Part Min. Wl Height 500.0 3
- Segmentation
- Reinforcement Max. wiall Height 3000.0 4
- Shop Drawing ] —
- Slab Max. \wieight 12000.000 kg
EI Solid Slab Horizontal Gap 20.0 5
- Part
- Segmentation Wertical Gap 200 B
- Reinforcement
! L. Shop Drawing Min. Distance to Openings 500.0 T
=)+ Hollowgore Slab Profile Overlap Height 100.0 g8
Segmentation
i Shop Drawing
=B E|_.|i|t in parts
Annotations
i-- Dimensioning
= CAM Export
-~ Unitechrnil 5.2
- Unitechrnik 6.0
L PXML
T T T T 5
[r:d B ] L]
®+= -..-@
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In Revit a slab must be created as Floor: structural and one layer of the floor structure must be
set to Structural Material (even if only one layer is defined). At least this layer must have a
material defined and the material must have a defined density.

-
Configuration

i

=- F'!'ecast
- Concrete

= Wall
=8 Splid Wall Mane. Slab \width &000.0

Min. Slab Wwidth 720.0

Segmentation Max. Weight 2000.000 kg
- Reinforcement
‘... Shop Drawing Gap 00
[=1- Slab

- Solid Slab
. e Part

Reinforcement
- Shop Drawing
- Hollowcore Slab
- Segmertation
Shop Drawing
[=J- Built in parts

- Arnotations

Dimensioning
= CAM Export

- Unitechnik 5.2

- Unitechnik 6.0

e PYML

S en i ¥ S Rl el

Segmentation parameters:

- Min. Slab Width: This parameter sets the minimum width for a solid slab assembly;

- Max. Slab Width: This parameter sets the maximum width for a solid slab assembly;

- Max Weight: This parameter sets the maximum weight for a solid slab assembly; This
parameter forces the segmentation at the position where the weight of the assembly
matched the maximum weight specified inside configuration. If the weight determined a
width that is not in the interval defined by the minimum and maximum slab width, the
user is warned that he should change the segmentation parameters.

- Gap: This parameter determines the gap (distance) between two adjacent assemblies.

If there is no material assigned the segmentation will be performed taking into account only the
minimum and maximum width parameters.

When the floor has material and if the width resulted considering the actual weight is between
the minimum and maximum width, the governing parameter will be the width determined so that
the assembly has the weight as close as possible to the parameter from Configuration.
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During the split process 4 lifters are added at specified location inside Configuration. There are
always only 4 lifters added; in the case of the weight being higher that the capacity of the 4
lifters the user is warned that he should change the type of lifters or manually add additional

lifters so that the solid slab assembly can be transported and mounted on site.

F

Configuration

[]- Precast

E_:l.

= Concrete
= Wall

- Solid Wall

. Part

- Segmentation
- Reinforcemant
- Shop Drawing
- Slab
- Solid Slab

- Segmentation

- Reinforcement
i - Shop Drawing
B- Hlollowcore Slab

- Segmentation
i Shop Drawing

=0 B_uilt in parts

i Annotations
.- Dimensioning

=+ CAM Export

- Unitechnik 5.2
- Unitechnik 6.0
- PXML

Y it S

Manual division of slabs:

Lifters

Type Solid Slab - Lifter

~ | [6000-2.50120

Minimum Distance of Lifterto Slab Edge
in Stressing direction 25

in Shifting Direction 7
Distances as Percentage of Slab Dimensions

Maximum ‘Weight per Lifter 4000.000 kg

Al | ||4fr

For some cases, there might be some situations when using the segmentation parameters

would generate assemblies with non-rectangular shapes (see picture below).

&)

@

®
&
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In order to force the segmentation at a certain point, the user should transform the floor into
parts and add division lines at the position where the segmentation should be performed.

————————————————————————————————————————————————————————————————————————————————————————

34600.0
i

After the floor has been divided into relevant parts, the user can select and split them into
producible assemblies. Once the Split command has been performed on one part, the user is
asked which precast slab he would like to have and the original floor inherits the proprieties
selected for the first part (e.g.. Solid Slab or Hollow Core Slab). For the other parts, the user will
not be asked about the type of floor and will get the segmentation according to the
segmentation parameters present in the Configuration.

o
=
=
S
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you can define any type of wall
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After the wall has been split into precast assemblies, the user can add reinforcement for the wall

Reinforce walls and floor according to user-defined rules
by using the Reinforcement “ command.

according to pre-defined styles. In the he Reinforcement section in the Configuration dialog, you

can define any type of wall reinforcement to fit your requirements.
Wall — Solid Wall — Reinforcement, type the desired name and click ‘Edit’ to customize it so

that it fits your needs. After the creation of a new reinforcement style, this will immediately be

To add new reinforcement style, go to Precast tab — Configuration panel —Configuration —
available in the dialog for Reinforcement command.

Area reinforcement component enables the user to add area reinforcement for a wall/slab

Using the Reinforcement section in the Configuration dialog

reinforcement to fit your requirements.
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Caonfiguration

= Precast
- Concrete
- Wall
=)- Salid Wall
- Part
Segmentation
- Shop Drawing
= Slab
- Solid Slab
D Part
- Segmentation
Reinforcement
: Shop Drawing
- Hollowsore Slab
-~ Segmentation
~ Shop Drawing
(= Buil in parts
i~ Annotations
Dimensioning
= CAM Export
i Unitechnik 5.2

- Unitechnik 6.0
- PHML

Reirforcement Types for Wall Parts
Area Reinforcement Type

» a
Rebar One Layer

Edge Reinforcement

Edit 3

Edit “UF Bars

Fabric Two Layers

Edit L' Bars

Fabric One Layer

Edit Straight Bars

Following the split of walls into precast assemblies, the user can add reinforcement for the wall
by using the Reinforcement " command. Reinforcement command can be applied on precast
assemblies obtained either from manual or automatic segmentation.

Area Reinforcement Settings

=X

-
Rebar Two Layers
Steel Bar |
Reinforcement Type
Position
Cover Offset
Rebar Area Inside Rebar Area Outside
Rebar Type [H10 v Rebar Type H12 -
) Mumber 10 ) Number 10
) Distance 200.0 mm ) Distance 200.0 mm
@ Max Distance 200.0 mm @ Max. Distance 200.0 mm
Bar Direction Verical - Bar Direction Horizortal -
Distribution Offset Distribution Offset
Start 0.0 mm End 0.0 mm Start 0.0 mm End 0.0 mm
Bar Length Offset Bar Length Offset
Start 0.0 mm End 0.0 mm Start 0.0 mm End 0.0 mm
Ok || Cancel
A
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Inside each area reinforcement type dialog box, you can define the following properties:

Number of layers: you can add at most 6 layers by clicking the “<” sign and you can also remove
them by clicking the “#” in the top right corner of each layer.

Reinforcement Type: you can choose from the following reinforcement types: Steel Bars or
Meshes.

Steel Bar Reinforcement Type:

e Position — define the position of the reinforcement choosing one of the three options from
the drop-down list: Inside, Center or Outside.
- Inside - steel bars will be placed on the inside of the wall, where the inside is the
opposing face to the viewing direction of the wall.
- Center - steel bars will be placed at the center of the element determined by the
cover boundaries;
- Outside - steel bars will be placed on the inside of the wall where the inside is the
opposing face to the viewing direction of the wall.
e Cover Offset — With this option the user can specify additional cover offset for the rebar
area. This can be only positive and shift the rebar area toward the center of the wall.
e Rebar Area Inside / Outside

In the current layer, you can define the rebar relative position. You can specify which
reinforcement goes first (is bound to the cover — Rebar Area Inside). You can choose the
bar direction for the two available sets of reinforcement (horizontal / vertical).

The rebar set can be defined either by the number of bars, the distance between bars or
the maximum distance between bars.

» Distribution Offset: This parameter allows the user to adjust the offset in the direction

of the rebar distribution, thus being able to increase or decrease the length of
distribution

» Bar Length Offset: This parameter allows the user to adjust the offset in the direction
perpendicular to the direction of distribution, thus being able to increase or decrease
the length of reinforcement.

The offset properties are relative to the slab boundary. The offset overwrites the actual rebar

cover and gives you the possibility to extend/trim the reinforcement. Negative offset extends the
reinforcement outside of wall boundaries.
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Mesh Reinforcement Settings

[ Fabric Two Layers @1
IMESI' ] [+][52]

Reinforcement Type figsh T .
Position [ Inside - ]
Fabric Type [m42 - ]
Cover Offset 0.0

Longitudinal Offset

Start 0.0mm  End 0.0 mm
Transverse Offset

Start 00mm  End 0.0 mm

o ([ Goma ]

e Reinforcement Type — The mesh type which will be used in the fabric area can be
specified.
¢ Position — define the position of the reinforcement choosing one of the three options from
the drop-down list: Inside, Center or Outside.
- Inside - steel bars will be placed on the inside of the wall, where the inside is the
opposing face to the viewing direction of the wall.
- Center - steel bars will be placed at the center of the element determined by the
cover boundaries;
- Outside - steel bars will be placed on the inside of the wall where the inside is the
opposing face to the viewing direction of the wall.
e Cover Offset — With this option the user can specify additional cover offset for the rebar
area. This can be only positive and shift the rebar area toward the center of the wall.
e Rebar Area Inside / Outside
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In the current layer, you can define the rebar relative position. You can specify which

reinforcement goes first (is bound to the cover — Rebar Area Inside). You can choose the

bar direction for the two available sets of reinforcement (horizontal / vertical).

The rebar set can be defined either by the number of bars, the distance between bars or

the maximum distance between bars.

» Transversal Offset: This parameter allows the user to adjust the offset in the direction
perpendicular to the direction of fabrics.

» Longitudinal Offset: This parameter allows the user to adjust the offset in the direction
of the fabrics.

The offset properties are relative to the slab boundary. The offset overwrites the actual rebar
cover and gives you the possibility to extend/trim the reinforcement. Negative offset extends the
reinforcement outside of wall boundaries.

Area Reinforcement Types

To create new area reinforcement types, go to Configuration — Wall — Solid Wall —
Reinforcement, and start typing in the blank row the desired name and edit so that it matches
your needs. After new reinforcement styles are added, their names are automatically displayed
when Reinforcement command is being used.

Apply Area Reinforcement Types

In order to apply a previously defined edge reinforcement you should select either the original
wall (that has been previously been split), multiple/individual assembly or corresponding parts
and press the Reinforcement command. To apply on the edge reinforcement to your selection,
you should select None for the Area Reinforcement Type.

Apply the Existing Area Reinforcement

To edit the existing area reinforcement, select the element(s) for which you want to change the
configuration of the area reinforcement, press the Reinforcement command and edit the current
type or select a different type from the list.

When editing an area reinforcement for a precast element, if the modifications do not match other
pre-defined styles, a new reinforcement style will be created and named User Defined
Reinforcement. This means that this style is element specific (stored in the precast element) and
is not defined in the Configuration.

If the "User Defined Reinforcement” style is edited and all the parameters are equal to the ones
from "Configuration” style, it will be automatically deleted and will not be visible anymore in the
area reinforcement type drop-down list.

If multiple parts/assemblies (from different entities) are selected and "Reinforcement” command
is used, only the parameters for the first User defined reinforcement style will be available to be
edited.

Manually Added Reinforcement

For each precast assembly that has been populated with reinforcement, the user can manually
add extrareinforcement. This can be achieved by using the standard reinforcement tools provided
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by Reuvit. If the user modifies the reinforcement for the precast assembly, the manually added
reinforcement will not be modified and will retains its definition (position and parameters).

Manual adjustments can be performed on the area reinforcement but you must keep in mind
that on the re-creation of area reinforcement those modifications will not remain

Area Reinforcement Re-creation
The area reinforcement is always re-created whenever the contour of the elements or openings
are added to the wall. Therefore, if previous modifications have been performed to the area

reinforcement these will not be retained. The re-generation of are reinforcement is performed
even for small recessed like the void of lifters or bushings.

Edge Reinforcement Settings

In the edge reinforcement dialog one can the following parameters:

Corner Bars ﬁ

Type Parameters

Mumber of Layers [1 v]

Owerlapping Length 200.0

Rebar Type H12 -

Cut-out Dimension
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- Number of layers: This represents the number of layers of edge reinforcement inside
the solid wall;
o 1layer: is positioned at the middle of the wall;
0 2 layers: are positioned at the faces determined by the covers;
o 3layers: are positioned at the faces determined by the covers and at the middle
of the wall;

3 Layers

2 Layers

1 Layer

- Overlapping Length (1): is the length on which the bars are overlapping so that the
efforts are transferred around the contour. The overlapping parameters is applied
throughout the whole contour (there is no ability to specify independent overlapping
lengths for different situations);

- Rebar Type: is the diameter used for the edge reinforcement;

- Cut-out Dimension (2): is a parameter that allows the user to specify the \limit for which
the rebar will go through the cut-out or will treat it as a recess and add edge
reinforcement accordingly.

(m (2)

i
il
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Edge reinforcement with corner and straight bars [ ] ’_‘

L A L

1
Edge reinforcement with ‘U’ and straight bars [ ] ’_‘

| I— L
Edge reinforcement with ‘L’ and straight bars []

I ——
Edge reinforcement with only straight bars []

In order to add area and edge reinforcement to a wall assembly you have to perform the
following steps:

1) Select the a previously split wall assembly; Optional: Isolate the assembly using the
Temporary Hide/lsolate button;

Apply Hide/Tsolate to View

Isolate Category
Hide Category

Isolate Element

Hide Element

Reset Temporary Hide/Tsolate

1:100 BB G o R DGR ) 0 LG M G0 e ¢
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2) Press the Reinforcement “ command. The following dialog appears:

”
Wall Properties

=
Area Reinforcement Type [ Rebar Twao Layers - ] Edit
| E

Edge Reinforcement Type [D::m&r Bars v] Edi
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Shop Drawings and CAM files generation

To create shop drawings select the elements for which you want to create shop drawings and

use the Shop Drawings command.

For each wall or slab assembly you can automatically create a shop drawing.

Matenal Takeolt
[ Matenal | volume | Category
Concrete, 355 m? Fans
1340 1430 , Pracast
0 1050 1054 o N
003260130 |- o} -+ 4
-] ™ TTT] T T Fart List Rebar List
8 - nan s T A [wlF @ [ T
| - dadloill g
1 g ™% Moose L=260 E=30 (8 01|50 [10wmm  [2925 mm
" { 1 D=6 02 [26 [10mm_|650 mm
& | IR 1 2 Soild Wall 4 03 [16 [10mm_[§25 mm
g 1= . = g Bushing 509120 04 [24 [12mm_[1300 mm
8 o [’?"d_"[";'?)"1"3'°m 2 05 (10 [12mm 4375 mm
1 g A —_— - 06 [14 [12mm_[1625 mm
A i T Sold yval- Liter. 4 o7 [ [12mm_[1250 mm
EE8 I - B000-2 50120 w5 lE Tz 7350
W = Solid Wall- Tube |3 mm_{7.o4 mm
“ g = On Top: D24 0911 [12mm 7225 mm
y 1012 [12mm |2925 mm
8 1101 [12mm [4375 mm
15 (1 [12mm 1900 mm
16 |6 [12mm [1200 mm
17110 [Emm |850 mm
7
18 14 [12mm | 2300 mm
19 |4 [12mm | 2375 mm
20 (2 [12emm 1900 mm
2104 [12mm |2750 mm
2216 [12mm |750 mm
2316 [12mm |875 mm
24 12 [12mm 1725 mm
Count: 1
ProdMos: &
Weight: 8925.39 kg
No Description Date
AUTODESK et Sheet
¥
Froct rumner Frajct humbar . ]
. = weee | Solid Wall124 | |3
werw.autodesk comirevil PrOJECt Name Cramn by Authr g
Checkes by Crackar | Soun N

The settings for Shop Drawings can be found in the Configuration under the Shop Drawings

section.

For each wall or slab assembly you can automatically create a shop drawing. Therefore, you
need to define and set a title block in the project data.

Title block

You can define the views and where they should be placed on the title block, by adding
instances of a viewpoint family on the title block definition in the title block family. To define
the views position on the sheet, you need to use the “Viewport.rfa’ family located in the

“Families”/en folder.

To create your own title block follow these steps:

1. Open the title block family you want to use as a template or create a new one.
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Precast Element Type
ListOfProductionMumbers
Weight
Ho. Descrptbl Date .
\ AUTODESK Client Mame Sheet Mame
< . EeTer— ET - H
www.sutodesk com/revit Proje':t Name E:":; nnnnnnnn E kmprOJeCt Brar? o E

2. Modify the title block as needed, adding data fields, company logo etc.
3. The following Shared Parameters with additional element information are available for

labels on the title block:

- PosNoSheet — Position number of the element
- ListOfProductionNumbers — List of the production numbers for the element on the

sheet

- NumberElementSheet — The number of elements that must be produced
- ThicknessSheet — Thickness of the element

- WeightSheet — Weight of the element

- VolumeSheet — Concrete volume of the element

To insert the labels:

- Create and place a label on the title block: Create — Text — Label.

- Inthe Edit Label dialog click the Add Parameters button.

- In the Parameter Properties dialog click the Select button and select the parameter
you need. Close the dialog.
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- Add the selected parameter to the label using the Add parameter(s) to label button
(green arrow) and edit the prefix and suffix.
- Repeat as needed

4. Load the “Viewport.rfa’ and “Schedule.rfa” families: Insert — Load from Library — Load
Family.
The family is located in the Structural Precast Revit 2018 Program Data Folder, “Title
Blocks” folder (e.g. “C:\ProgramData\Autodesk\Structural Precast for Revit
2018\Families\en\Title Blocks”).

5. Insert Viewpoints: Create — Detail — Symbol; before placing the view port, select the view
port type from the properties. You can use the following view ports: Top View, Side View,

Precast Elamant Typa
ListOfProductionMumbsers
Wsight

A AUTODESK = Chient Name

Froject Name

2.2 =]
Click to select, TAB for ahernates, CTRL adds, SHIFT unshects. AR L% O T

6. Select the inserted view port and modify the Width and Height parameters with the correct
dimensions. Uncheck the Visible parameter of the view port. Here you can also specify
the desired scale list and view template.
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Properties b

-
Front View

Genent Annotations (1) | Hg Edit Type

wisible
Tet
Viewtemplate
Viewing direction ¥
Scalebat
Dimensions
Wickh 1000
Hright 2000
 Ctbecr
Setion I
Main view &
B30 I
Laksl <Manes

IDC. i m)l

TR T

Broperoes beip
Froject Drawser - A3 metric.ta ®
= o, Views fal]
& Schadules
Revision Schedule
= [ Sheets (ail)

a1 B Famibes
o [ Groups
o Revit Links

Pracast Elemsnt Type
ListOFroductoniumbers
Weight

= = | client Mame Sheet Name
{\ AUTODESK. ——

v s s Project Manme

o«
Clck 0 select, TAB fos ahtemates, CTRL adds, SHFT unselects. TARGHROT

7. Repeat for all views that should be placed on the shop drawings:

Properties b

R

Famiy: Trie Blocks o] PR it

| Oty
[ m—

Project Browser - AJ metricria b
— o, Views (al]
Sehadules
Revision Schedule
= [ Sheets (all)

a1 B Famibes
o [ Groups
o Revit Links

Precast Elemsnt Typs

ListOfFreductiondumbers
Weight

Cliant Name Sheet Name

I\ AUTODESK ‘ ——

arven e, i

Project Mams

= [
Click o select, TAS fox aitemates, CTRL scds, SHEFT unselects. TGO T

8. Save the title block.
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Dimensions Description

Inside Configuration, under Built in Parts there is the Dimensioning tab where the user can
configure the description of the dimension line for a certain family type. Each family type has a
unique dimension line assigned to it. If there is no description added, the name of the type

family will be added as description.

==

Camspaviian
—

+ Wal oy
Kot ¥ Tt Carvenoes ' -
il e penta B —_—
. | Bonmnl Carcacew -
Srrcigtorn s e -
E=a o i ] L

S
Tt il - L

Tkt Wl - Anatos Pl

B0
BT T

Cotma

Lmcripiior.
ey

Aricher

ol

Lol

Families manually added to the assembly will also be automatically dimensioned with related
description (see example below). In the example below the anchor plates have been added

Waterial Takeoff ‘
s s ) 1256 s o | Material Volume | Category |
e
g ' ) 200 w oy
cnar st H- T Conorete - 30am:  [Fans
.o N =00 , 138 Castin-Flace
} + ] erer ] Conorete - 35
T T T T T TT r.T (M Pa
2 e €
& § SL% SLE
+ H Part List
o B = B a 1
% R -
= s - = M _DoorOpening 0816 % Z184mm |1
& M _Window-Square Op ening: 0800 % [1
" [Eo0mm
oL oL Solid Wall - Anchor Plate: Default |3
LR 2L F Solid Wall - Bushing: 50-0120 E
2 2 Solid Wall- Lifter 6000250120 &
- sias a5 on - T
} ¢ } { S
T H
I { 2
i
o T2m mo:
Anchar sttt H- §
ST 9 [Hl LI i @%
) 515 1955 2120 an
} . { susnina
Hm
| | Count: 1
ProdMas: 1
Weight: 9483 ky
[ Description Gate
AUTODESK e e :
i ® I
- e ke 3§
e Solid wall1 g
waw autodesk comirevit Project Name oman ]
e ey Grese [T = |2
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Manually Created Assemblies

Precast for Revit has the ability to create shop drawings for manually created assemblies for
planar elements. The main condition for the shop drawings to be created for a planar assembly
is that its associated part is contained inside the assembly.

Workflow example:

Step 1.Create a planar element (slab or wall).

Step 2.Create part(s) for the planar element.

Step 3.Create the assembly containing the part and associated elements (mounting parts and
reinforcement)

Step 4.Select the assembly and use the Shop Drawings command. The command will
generate a shop drawing starting from the template configured from solid wall for manually
created wall assemblies and from solid slab for manually created assemblies for slabs.

CAM files generation

In order to create CAM files you need to select all the assemblies and start the CAM Export
command.

BIM - CAM file generation and settings @
Export Type
[ UniCAM (Unitechnik v5.2)
UniCAM (Unitechnik v6.0) FXML (Progress¥ML v1.3)

Export Settings
Cutput Path C:\Users'fudalat™ Desktopexport C]

[] Multiple precast elements in one file (FXML only)
[] Create one subfalder for each element type

[] Owverwrite files without prompting

[ Generate l ’ Cancel

In this dialog you can select the export type (Unitechnik V5.2, Unitechnik V6.0 or ProgressXML
v1.3), the output path for the files and different option for when exporting. In order to generate
the files you have to press the Generate button.

After this you can select the assembly and export it to the desired format. If needed this can be
viewed in the specific viewer.
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APPENDIXES

Appendix 1 — Dimensioning Mounting Parts

1. Overview

For a mounting part dimension lines are created in a view, if

1. The family of the mounting part defines special lines, which are invisible and are used as
dimensioning points. (The lines can also be created in a sub-family, but only if the sub-family
is “shared”).

2. The family of the mounting part defines no lines for dimensioning, but contains a solid with
references at its extents. In this case the extents are dimensioned in all views. Or if

3. The family of the mounting part has neither lines nor a solid, but it creates a hole into the
hosting element. In this case the mounting part is dimensioned together with the contour of

the main element
2. Define lines for the dimensioning

The lines used as references for the dimensioning on the shop drawing are standard model
lines with a special sub-category defined for them. This subcategory or rather its name also de-
fines in which views (seen from the mounting part) these lines are used to create dimensioning:

e Dimension_Top — View from top
¢ Dimension_Front — View from the front
o Dimension_Side — View from the side

2.1. Defining sub-categories

First one or more sub-categories with the desired names must be created: Manage — Object
Styles:

Page 36



{\ AUTODESK
UNIVERSITY

Object Styles

Model Objects \r«nnotaﬁcn Objects | Analytical Model Objects | Imported Objects

Eilter list:  structure -
Line Weight . R -
Category - Line Color Line Pattern Material
Projection
¢ Shaft Openings 1 Solid
i Stairs 1 M Black Solid
/- Structural Area Reinforce.. |1 I Black Solid
------- Structural Beam Systems 3] B PANTONE Process Dash B
i Structural Celumns 1 4 M Black Selid
= Structural Connections 1 1 M EBlack Selid
- Anchors 1 1 Il Black Solid
- Bolts 1 1 Il Black Solid £
- Hidden Lines 1 1 Il Black Dash
.. Others 1 1 Il Black Solid
... Plates 1 1 M Black Solid
.. Profiles 1 1 Il Black Solid
Symbal 1 I Green
/- Structural Fabric Areas 1 M Black
#-- Structural Fabric Reinforce... |1 1 M Black Solid
¢ Structural Foundations 2 4 M Black Solid
o Stractoral Framinn 1 4 HM Riarl Salid o
Select All ] [ Select None ] [ Invert Vodfy Subcategories

Rename

Apply

The window contains a section “Modify Subcategories”. Click on “New”, and enter the desired

name for the sub-category (see above for rules naming convention).

Mew Subcategory

Mame:

Dimension Top

Subcategory of:

Structural Connections

7]

Lo I

Cancel ]

Repeat the steps in order to obtain the all necessary sub-categories.
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Object Styles

Model Objects \r«nnotaﬁon Objects | Analytical Model Objects | Imported Objects.

Eilter list:  structure -
Line Weight X X -
Category - Line Color Line Pattern Material
Projection Cut
- Roofs 1 Black Solid Default Roof
e Shaft Openings 1 Black Solid
i Stairs 1 M Black Salid
o Structural Area Reinforce.. |1 Il Elack Solid
Structural Beam Systems 4] PANTOME Process Dash
7 Structural Celumns 1 4 M EBlack Selid
= Structural Connections 1 1 M Black Solid
- Anchors 1 1 Il Black Solid
-..iBolts 1 1 I Black Solid
& Dimension Front 1 1
o= Dimension Top 1 1
o Dimnesion Side 1 1
Hidden Lines 1 1 Il Black Dash
.. Others 1 1 Il Black Solid
- Plates 1 1 Il Black
- Profiles 1 Il Black
e Sl B Green o
select Al ] [ Select None ] [ Tvert Modify Subcategories
[ Mew ] [ Delete ] Rename
o) (o ) o I 0

Close Dialog Object Styles with OK.
Create a family that you will later on use in your project.

Now the lines can be assigned to this new sub-categories (i.e. create a model line in a

Structural Connection family and select it).

Properties x
Lines (Structural Connec vl Edit Type
Constraints 4
Work Plane Level : Level 2
Moves With MNear... | [7] :
Graphics A
Visible D
Visibility/Graphic... Edit...
Dimensions 2
Length §700.0
Identity Data 8
s

Ot
Reference
M

2.2. Define parameter for visibility

imensicn Front [projection] -
imension Front [cut]

imensicn Top [projection] @
imension Top [cut]

Dimnesicn Side [projection]

Dimnesion Side [cut]
LA dme | e r—.-:.—..—u—:-—_l

The line should be invisible normally so it does not change the appearance of the model. But to
create the shop drawing, the line must become visible shortly (due to Revit limitation: cannot get
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reference of invisible line). To achieve this, the line needs a shared parameter attached to its
“Visible” property. In the properties of the line click the button next to the parameter “Visible”:

Froperties x
B Associate Family Parameter @
.% Family parameter: Visible
- Farameter type: YesMo

Existing family parameters of compatible type:
Search parameters Q

Lines (Structural Connec v] Edit Type

Constraints

3

Work Plane Level: Level 2
Moves With Mear...|[7]

Graphics -
Visible :
Visibility/Graphic... |

Dimensions
Length {7000

Identity Data
Subcategory EStructuraI Connec...| |

Other a
Reference : i

Edit...

\Weak Reference

t

How do I associate family parameters?

Meodel or Symbolic; Model Lines

[ oK ][ Cancel ]

Select the parameter “Visibility dimension line” (if it is already in the list). If this parameter is
missing, click on “Add Parameter” and add the parameter from the shared parameter file as an
instance parameter.
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Parameter Properties

Parameter Type

() Family parameter

(@) Shared parameter

appear in schedules and tags)

Parameter Data
Marme:
Visibility dimension line
Discipline:
Common
Type of parameter:
Yes Mo

Group parameter under:

(Cannot appear in schedules or tags)

(Can be shared by multiple projects and families, exported to ODEC, and

) Type

@) Instance

Reporting Parameter

Other

Tooltip description:

How do I create family parameters?

[ oK ] [ Cancel

Close the dialog with OK, select the parameter in the parameter selection dialog and close this
one also with OK. Repeat as necessary for all dimension lines.

Now this parameter must be set to not visible, i.e. “false”. Modify — Properties — Family Types.
Below you there is an example for the Lifter family containing all the parameters, including the

one for the visibility of the dimension line.
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Type name: [5000—1. 3-0085

Search parameters

Parameter

Default Elevation

EBeam and Wall

Anchor Material (default)

EMetaI - Steel - 5235

| 85.0 = 2
k 100 = 2
d2 250 = Ird
dl 19.0 = "2
d 100 = v
Da G0.0 = Ira
Visibility dimension line (default) =

T2 8.0 = Ird
1 &0 = Ird
2 125 =0.5*d2 Ird
1 95 =05%dl Ird
r 5.0 =05%d Ira
R 300 =05*Da Ira

A N = R TR

How do I manage family types?

Manage Lookup Tables

Apply ]

In the family types dialog uncheck the check box of the parameter “Visibility dimension line
(default)” in the column “Value”, i.e. set the default value to not visible. Close the Dialog with

OK.

If the dimension line was defined in a sub-family, this parameter must be passed through up to
the main family (i.e. the family that is loaded into the Revit project). In the parent family select

the sub family instance and click on the button next to the Parameter “Visibility dimension line”
and add the parameter the same way it was described above. Below is shown an example for
the loops inside the Nooses families used for connecting walls.
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. Properties x [ —
Associate Family Parameter &=
Moose Family parameter: Visibility dimension line
(SEPE=EED Parameter type: ‘fes/Mo
Generic Models (1) v] Edit Type Existing family parameters of compatible type:
Constraints a Search parameters Q
| Level Ref. Level “none
Host Level : Ref. Le...
Offset 0.0 D
Moves With Nearby El... {[7]
Graphics H
Visibility/Graphics Ove...| Edit... ] :
Visible l}
{Dimensions H
Length outside 250 [}
Volume :0.000 i
Identity Data H
Image ] 5
Comments 1] 0
Mark ] How do I associate family parameters?
Other A
: : OK Cancel
Visibility dirmension line Eb ] [
Label ‘<None> “—’

A dimensioning line in a view on the shop drawing is dimensioned only if the plane of the view is
parallel to the plane of the mounting part in which the dimension line should be used (based on
the name of the dimension lines sub category). If that is the case, it is dimensioned as follows:

The line is in a plane which is parallel to the plane of the mounting part in which it should
be dimensioned:

This line is dimensioned in direction of the line, if the line is parallel to a main axis of the
view on the shop drawing.

Every line is used no more than once and will be dimensioned either horizontal or
vertical.

If the line is not parallel to one of the main axes, it is not dimensioned.

The line is in a plane orthogonal to the plane of the mounting part in which it should be
dimensioned:

This line will always be dimensioned vertically and horizontally.

This line can always be dimensioned, even if the line is not parallel to any axes of the
view.

3. Dimensioning the extents of a mounting parts

In all views of a shop drawing, the extents are dimensioned, if a mounting part does not define
dimensioning lines. The dimensioning of the extents does only work if the mounting part defines
a valid solid. Bodies that are defined in the family as “Void” do not define a valid solid and as
such cannot get there extents dimensioned. If a valid solid is there, the extents are dimensioned
in all views (this will not work reliably for round edges or non-planar faces, since there might not
be a reference at the extents of the element.

But if even one dimensioning line is defined in the mounting part, the extents will not be
dimensioned at all (define dimension lines at the extents of the element if those are needed). If
the mounting part cuts a piece out of an element, this hole is not dimensioned together with the
main parts contour — unless the mounting part does not contain a valid solid at all.
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As a result, mounting parts, which have dimensioning lines defined and do not contain a valid
solid will be dimensioned twice: once with the dimensioning lines and once with the main
elements extents. If a mounting part without dimensioning lines contains arc segments, the
dimensioning can be quite wrong, since arc segments do not contain useful reference points.

If a mounting part should not have its extents dimensioned, it can use the shared parameter
“Create dimensions” as an instance parameter and set this to false. Modify Tab— Properties
Panel— Family Types — New Parameter

Family Types @
Type name: [Defau\t '] h ¥
Search parameters Q
Parameter ‘ Value ‘ Formula | Lock |

Constraints 2
Default Elevation 0.0 |= H
Construction ]
Mumber of Beolts (default) 2 = r

Hole Spacing Vertical (default) 50.0 = r

Hole Spacing Herizontal (default) 50.0 = r
Materials and Finishes %
Plate Material [default) Metal - Steel - 5235 = H

Anchor Material (default) Metal - Steel - 5235 =

Dimensions ]
Plate Width (default) 1000 = r

Plate Length (default) 1000 = r

Plate Thickness (default) 15.0 = r
Anchor Length (default) 500 = r

Head Radius 8.0 = =4

Rod Radius 5.0 = Ir2
Visibility 2
Visibility dimension line (default) =] F
Identity Data ¥
s E 88
How do I manage fanily fypecp [ oK ] [ — ] [ Apply ]

Select “Shared Parameter, click on “Select”, chose the shared parameter “Create dimensions”,
select the option “Instance”, and close the dialog with OK.
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Parameter Type
() Eamily parameter
(Cannot appear in schedules or tags)

(@ Shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and

appear in schedules and tags)

[ Select... ] [ Export...
Parameter Data
Mame:
| Create dimensions | () Type
Discipline:
[Common ']

Type of parameter:

[\"esﬂ\lo - ]
Group parameter under:

(other 7
Tooltip description:

Mo tooltip description, Edit this parameter to write a custom tooltip, Custom £,

How do I create family parameters?

|:| Reporting Parameter

(Can be used to extract value
from a geometric condition and
report it in & Formula or as a
schedulable parameter)

o« [ concel |

Now remove the check mark for the parameter in the column “Value”:

Type name: IDefajt

Search parameters

| Parameter

‘ Value

‘ Formula

Default Elevation 0.0 = 2
Mumber of Bolts (default) 2 = r
Hole Spacing Vertical (default) 50.0 = r
Hole Spacing Horizontal (default) 50.0 = r

Plate Material (default)

Metal - Steel - 5235

|An chor Material (default)

Metal - Steel - 5235

Plate Width (default) 1000 = r
Plate Length (default) 100.0 = r
Plate Thickness (default) 15.0 r
Anchor Length (default) 500 = r
Head Radius 8.0 = Ir2
Rod Radius 5.0 = Ir2

Visibility dimension line (default)

Create dimensions (default)

How do I manage family types?

S oW OtE IE 4 4t
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Close the dialog with OK. The Parameter is optional and is only needed, if no dimensions
should be created. If the parameter is not defined, dimension lines are created.

4. Dimensioning mounting parts with the host element contour

Mounting parts without dimensioning lines and solids are dimensioned with the host elements
contour, if the mounting part creates a hole. This is just a makeshift solution, based on the fact
that Revit does hide void geometry from the API. All corner points of the resulting host elements
contour are dimensioned. Exception: Recesses which are not going through the element and
are placed at the edge of the element are not dimensioned.

5. Dimensioning equal mounting parts on one dimension line

The dimensions of all mounting parts of the same family are dimensioned on one line, if they are
placed on the same side of the host. Controlling for this is the center of the element. All
mounting parts with the same family name on top of the center of the host are dimensioned on
top of the element. Mounting parts below the center are dimensioned below the element. The
same goes for the vertical dimension lines. Dimension points on the extents of the host are
added to the dimension line, additionally to the dimension points of the mounting parts (one
point left & right or top & bottom)

Workflow example:

The objective is to have the center of anchor plates dimensioned in the view from top in both
directions.

Step 1.0pen/Crete your mounting part family

Open the anchor plate family, which can be found at the following location: Libraries\US
Metric\Structural Connections\Mounting Parts\Fastening Plates\M_Plate with Anchors.rfa:

Step 2.Dimensioning using model lines

Switch to the Floor plans Ref. Level and create one horizontal and one vertical model line,
intersecting in the center of the anchor plate:
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Define the sub category “Dimension_Top“ and set it as the sub category for those two lines (see
chapter 1). Now define the instance parameter “Visibility dimension line" and set the lines to
invisible (see chapter Error! Reference source not found.).

Step 3.Load the family into a project

Load this family into a project and place it on a wall.

Split the wall, use the Mounting Parts command to add the anchor plates into the assembly and
create a shop drawing for it. The center of the anchor plates is dimensioned in the view from top
(on one ling, since they are of the same family):
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Based on the name of the sub category, the dimension lines should be created only when we
are looking from the top (as seen in the family) at the anchor plates. For this wall that’s only in

the frontal view of the wall.

If now the plates are added to the top face of the wall:
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Follow the same procedures as above. The families are now dimensioned only in the top view of
the drawing:
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Step 1.Dimensioning using only one dimensioning line
Instead of two dimensioning lines intersecting in the center, we now create just one line, which
is aorthogonal to the plane of the anchor plate and is placed in the center of the family:

As before we need to set the sub category (see chapter 1) and the visibility parameter (see
chapter Error! Reference source not found.).

When this family is used as before, it is dimensioned the same way as in the first example:
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But there are two important differences:

¢ Inthe first example it would have been possible to create only one line, getting
dimensions only vertical or only horizontal; in the second example always both directions

are dimensioned.

¢ If the anchor plate is added rotated in the first example, it cannot be dimensioned at all;
in the second example the center of the plate is always dimensioned.

Step 2.Dimensioning using the contour of the family
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Remove the dimension lines and load the family into the same project, and create new shop
drawings. Now the extents of the anchor plates are dimensioned in all views (using one

dimension, since it's always the same family).
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In top and front view only the plate without the anchors is dimensioned, because in these views
there are only round faces of the anchors visible thus giving no references to dimension.

Step 3.Dimensioning using sub-families

Create new Family — “Metric Generic Model face based” (C:\ProgramData\Autodesk\RVT
2017\Family Templates\English). Load the anchor plates with dimensioning lines into the family
and place it three times on the top face of the families’ body:
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The visibility parameter must be passed through into the new family (see chapter Error!
Reference source not found.). Now the new family is placed in the wall.

Split the wall and create a shop drawing. The anchor plates are only dimensioned in the front
view:
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