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This class shows how extensions to Autodesk Revit Structure software can dramatically speed up creation of precast
elements. You will learn how to define families for hollow core slabs with profiles and the strand patterns. These
families will be used for automatic dividing of hollow core slabs into producible panels. We will look at assemblies and
describe how the same precast elements can be found automatically. The class also covers how to use the split tools
in Revit Structure to spilit the slabs manually. We will go through the automatic creation of shop drawings and data for
the production in the precast factory. With the defining of the transport stacks and the production line, we will see the
full workflow from design to production for hollow core slabs inside of Revit Structure.

Learning Objectives
At the end of this class, you will be able to:

e Automatically create precast elements in Revit Structure
e Create hollow core slabs and split them into producible panels
e Create reinforcement for precast elements

e Automatically create shop drawings for precast elements

About the Speaker
Reinhard is from Austria and studied computer science at the Technical University Vienna. He has been
the general manager for the company IDAT (www.idat.de) since 1990. His technical know-how is in the
precast industry.

lackner@idat.de
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1. Introduction

What are the Revit Precast Tools?

The Revit Precast Tools are Extensions to and around Revit to support the workflow from design to
fabrication for the Precast Concrete Industry. These tools are developed by the company IDAT
(www.idat.de) in cooperation with Autodesk.

Who is IDAT?

IDAT is German based company developing software for the Building Industry since 1981. The main
product is a full developed software solution for the Precast Concrete Industry based on AutoCAD
Architecture. This software is used by clients in over 30 countries world wide.

The following modules are currently available for AutoCAD Architecture:
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Revit Precast Tools for Autodesk Revit Structure

A preview version of the Revit Precast Tools was released in autumn 2011 and can be downloaded from
the IDAT website: www.idat.de

From now on each module will be released step by step for Revit Structure. The first module is for the
hollow core slabs and will be described here.

Workflow of the Revit Precast Solution:

The workflow of the Revit Precast Solution from design to the fabrication is the following:

Workflow Revit Precast Solution 4D Planing
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2. Creation of hollow core families
For each hollow core type an own family must be defined. Within the family the section, the side profile

and the strand patterns are defined.
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For the definition of the families some shared parameters are needed. These parameters must be load
from the shared parameters file [tSharedParameter.txt. This file is located in the program install folder e.g.
C:\ProgramData\lIDAT\Revit Precast Tools 2013\.

Hole definition
For defining the holes of the elements you must start with the following template:

Metric Generic Model face based.rft

First create in the front view a reference plan and select Defines Origin:

Properties ]

Reference Planes (1) v‘ ]
Construction 2|~

. Ref. Level
Wall Closure | — 2 0

Identity Data A e - ST o m — — — — - — — — — ] L _ o
Name |
Extents A |
Scope Box None |
Other 2 |
Is Reference Wi erence
Defines Origin [Edl -
Properties help A

m
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Now draw in the center an extrusion which represents the hole and dimension the center of the hole to
the top of the element. For the label of the dimension line choose “add parameter” and choose the shared
parameter “Position from Top” from the parameter group “IDAT GmbH”:

Properties =

Linear Dimension Style
Default linear style

-
u
Dimensions (1) -J &8 Edit Type -
= & o
Graphics R - os
Leader 5% =)
Baseline Offset... 0.0000 mm £ @
Text | E’
Value 154.2 2
a
Other ]
Label Position from Top

Properties help

After ending the definition of the extrusion mark it as a void:

Properties 3

Other (1) v| 68
Constraints 2 E\,\

I
I
I
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- | Ref. Level
SR - S— S 0
Extrusion Start 00 D el e e e g e
I
I
|

Work Plane Reference Plane : Center...
Identity Data a
Selid/Void Void

Properties help

After that go to the Floor Plan view and dimension the length of the extrusion. For the label of the
dimension line choose the shared parameter “Element Length”.
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Properties

Linear Dimension Style
Default linear style

Dimensions (1)

vl 8% Edit Type

Graphics A
Leader vl B=
Baseline Offset... 0.0000 mm P
Value 250.0 L
Label Element Length P
Properties help Apply
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In the properties of the family set the two options “Cut with Voids When Loaded” and “Shared”:

OmniClass Number
OmniClass Title

Properties help

Properties =
Family: Generic Models v] He
Constraints |

Host Face :
Structural _ A

Can host rebar D
Identity Data A

(]

Apply

The family must be stored in the program data folder e.g. C:\ProgramData\IDAT\Revit Precast Tools
2013\IDATFamilies\en-US\Hollow Core Slab.
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Side Profile

The profile on the left and right side of the panels must be defined in an own family. The template for this
family must be:

Metric Division Profile.rft

Draw on the left side lines which represents the side profile of the elements. The start and end of the lines
must be on the upper and lower reference plane.
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The family must be stored in the program data folder e.g. C:\ProgramData\IDAT\Revit Precast Tools
2013\IDATFamilies\en-US\Profiles.

Cross section

For defining the cross section of the element you must start with the following template:
Metric Generic Model.rft

First create in the front view an extrusion with the width and height of the hollow core element:

| 250

1 _ _Ref. Level \
[ 0\
1200 b

Load now the hole family into this family and place one hole in the 3D-view inside of the element. After
that switch to the front view and place and copy all the holes on the right position. The position in vertical
direction can be set with the parameter “Position from Top” in the Type Properties of the hole.
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250

1200

The side profile of the hollow core elements must be defined as a parameter. Therefore add the shared
parameter “ProfileType” and give as value the name of the family which you defined for the side profile.

The regions where the hollow core elements can be sawn in the factory (typically where no strands are)
must be defined. This must be done with the shared parameter “Valid widths”. The regions are defined
from left in the format [xxx-yyy] where xxx is start and yyy is the end of the region where the slab can be
cut.

Example:
[120-180][330-370][520-580][730-770][920-980][1130-1170]

After that save the family with the name hbd_xx.rfa were xx is the thickness of the slab. If you segment a
floor with the structural thickness xx the program searches for a family hbd_xx.rfa.

The family must be stored in the program data folder e.g. C:\ProgramData\IDAT\Revit Precast Tools
2013\IDATFamilies\en-US\Hollow Core Slab.

Strand pattern

With the strand pattern family the exact location of the strands can be defined. The easiest way to do this
is to open the family with the cross section and save it with the name hbd_xx_yyyy.rfa where xx is the
thickness of the slabs and yyyy is a name for the strand pattern. For one section family several strand
pattern families can be defined. All strand pattern families for a given section will be listed in a combo box
at the start of the segmentation.

To define the strands switch to the front view and create cylindrical extrusions with the diameter of the
strands at their exact location.
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After that delete the holes and the two defined parameters.

- 250

The family must be stored in the program data folder e.g. C:\ProgramData\IDAT\Revit Precast Tools
2013\IDATFamilies\en-US\Hollow Core Slab.

Title block family

The following shared parameter from the IDAT shared parameter file (C:\ProgramData\IDAT\Revit
Precast Tools 2013\ltSharedParameter.ixt) can be used in the title block family:

Parameter Name Description

PosNoSheet The position number of the hollow core element

NumberElements Number of same elements with one position
number

ListOfProduction Each element has a unique production number.

This number will be used in external programs like
the database and the UNITECHNIK file. This
parameter gives a list of production numbers for

one position.
FloortypeSheet The name of the hollow core type
ThicknessSheet The thickness of the hollow core element
WeightSheet The weight of the hollow core element
VolumeSheet The volume of the hollow core element
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3. Segmentation

A floor can be divided into hollow core slab elements. Therefor it is important that the span direction in the
floor is defined correct:

If you edit the boundary of the floor you can chose the span direction with the marked command:

Modify | Floors > Edit Boundary [HIDATTCOS s
|l\, BoundaryLinel /B0 -
| @ Sopehrow 1" [ A
I & ) Span Diredionﬂ -

Create Mode | Draw

10
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In the type properties of the floor there must exist a structural layer with a structural material:

Edit Assembly e
Family: Floor
Type: STB 20.0

Total thickness: 10,2000 (Default)
Resistance (R): 0,1912 (m2K)/W
Thermal Mass: 28,08 KJK

Layers

Function Material | Thickness| Wraps Stru:tu_ral Variable
Material

Stahlbeton 0,2000 ]

For the thickness of the structural layer a hollow core family with this thickness must be defined. If this
preconditions are given you can use the splitting command from the IDAT Ribbon bar:

oo wgl) LD

Split Floor Shep s Project Data

HollowCore |

If no hollow core family with the thickness of the selected slab exists the following dialog with the
selection of the strands type is empty:

r ™

o' Hollowcore slab o || ®| =)

Hollowcore type

Strands type

11
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If a valid hollow core family exists you can choose the strands type:

"

s- Hollowcore slab o || @ | =

Hollowcore type hbd_20

Strands type  hbd_20_Strands_Typ1 -

[ ok | | Cancel

After that the segmentation starts. The program converts the selected floor into a part and divides the part
into parts with the width of the hollow core family. After the segmentation the program adds the holes and
the strands to the parts and converts all together to an assembly.

If the last element has not a full width, it must be cut. If the cut is in an area where it is not allowed to cut
(valid cuts are defined inside of the family) the following warning will be given:

Autodesk Revit Structure 2013
Warning - can be ignored
Hollow core slab with invalid width

The result will be shown in the structural plan view where the position number of the elements can be
seen. Same elements will get the same position number:

12
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In this view also the shifting direction is shown:

1,
off

The program starts during the segmentation with the first element and puts the next elements in shifting

direction. The shifting direction can be changed by clicking the control arrows iT
az\ V4

If the last element has not the standard width, it must be cut. The side where the element must be cut in
the factory is marked with a saw symbol:

® | O

Ve

The side of the saw cut can also be changed with clicking the control arrows H\ of the cut symbol.

13
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4. Assemblies

Each hollow core element is converted to an assembly. During the creation of the assembly the system
checks which assemblies are the same and gives them the same assembly type name. In the data of the
assembly the strands type is stored and can be changed if needed:

Properties =

% Parts Assembly <
HC_7

Assemblies (1) v | £8 Edit Type
Identity Data A
Naming Category Parts
Comments
Mark
Phasing
Phase Created New Construction
Phase Demolished None
S W ke
Strandstype [ hbd_20_Strands_Typl |
ProdNo 24

»

»

Properties help

14
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5. Shop drawings
For each hollow core assembly a shop drawing can be created automatically. In the project data can the
title block for the sheet and the position of the views on the sheet be defined.

oo e 0T

Split Floor Sho Project Data
HollowCore ‘
.
@5 Project Data ol @8]
Hollowcore
Producton Sheet
Sheet [Pian DIN A4 -
Postion
Left Right Bottom Top
Top View 0.1 0.45 0.2 09
Front View 0.1 0.45 0.05 02
Side View 04 06 02 09
D View 055 08 0.45 095
Left Top
Matenial Takeoff 095 09
Part List 0s 0.7
MNext posibon number 1
Highest used number 4
View Direction
| Cance

For each view the lower left and the upper right corner of the view can be defined. The values are
between 0 and 1.

To create the shop drawings you must select all the assemblies and start the command Shop Drawings:

Spllt Floor Shop Drawlrm

HollowCore ‘

15
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If no valid title block is set in the project dialog, the following error message will appear:

Autodesk Revit Structure 2013
Error - cannot be ignored
No template was found for production sheet creation -

Show More Info Expand >>

The created shop drawings can be found in the project browser of Revit under Assemblies.

AU2012.rvt - Project Browser =
# - Structural Foundations -
@ Structural Framing
[#)-- Structural Loads
@ Structural Rebar
#)- Structural Trusses
@ Walls
@ Windows
@ -[@) Groups
&5 Revit Links
=[] Assemblies
@ HC1
g HC2
3D View: 3D Ortho
Detail View: Elevation Fr¢
Detail View: Elevation Ri¢
Detail View: Elevation To—
Schedule: Matenial Takec!
Schedule: Part List |
@ Sheet: A101 - Sheet |
@ HC_3
@ HC4 =

16
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Here is an example of a shop drawing:

a0 Meterial Takeoff
2 Matedal: Matenal:
i Name Wolume
T Stahibeton - [0.68 m*
Ortbeton

Parnt List
Family and
ﬂ Category Type Count
[Structural Rebar Bar: [32
Rebar & BSt 5003
]
° a
o
—
]

e AUtOdesk University 2012

Geben Sle Ol Adresse bk el

' L{ omn IDAT
s Sheet
Poution:2 o oAen2 Projechmbs
N slom sn e (=11 Anthor 1 234

a8 m. Bemsnti:d
- m Roor Tips 11bd_20 Checked Checir

120 Tinlckns 183
gt 1837
\o\aﬂ‘::‘a:u.ﬂ .I?’ LETTE

scan 1:31 A102
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6. Creating data for external programs

Data for external database

Call the command Database:

DatabawNK

Import/Export

The data for all assemblies in the project will be written to an external database. This contains the
geometric data, all the mounting parts and the reinforcement. Lists can be created out of this data or they
can be exported to other programs like ERP systems.

Plate Flooring Sum List Dxe 14102012
@51 DAT .

Omerer IDAT GmoH Omler¥ 123403
Bulldng Proj-  Aulodesk Unvemily Soryo FF
Constrioc. LasVegEs-

Fanel Concme Lengh Wiom Ama Thickness Volyme Weignt
mm mm m* mm m* Ig
1 casss &2n 1200 9,567 150 1430 3700
2 Casss &2 1200 9867 150 1450 3700
3 casss 2n 1200 9867 150 1480 3700
[ C4sss 28 1200 93867 150 1430 3700
5 Casss 2n 1200 9,867 150 1480 3700
] (=01 &= 1200 9867 150 1450 3700
7 casss an 1200 9867 150 1480 3700
8 cesss on 1200 9,867 150 1480 3700
El cusss 2n 1200 9367 150 1.480 3700
10 (=01 &2 1200 9367 150 1.450 3700
7" Cas55 an 1200 9,867 150 1480 3700
12 Casss -] 1200 9867 150 1480 3700
13 (= 0] &2 1200 9867 150 1.450 3700
" (=10 21 1200 2887 150 1450 3700
15 cusss 2n 1200 9,367 150 1480 3700
16 Ca5s5 &2n 1200 9867 150 1.480 3700
7 cusss an 1200 9867 150 1480 3700
18 C4s%s o283 1200 9639 150 1.446 3615
18 4555 6074 1200 7288 150 1093 2733
20 C45%5 8074 1200 7288 150 1.083 273
n casss 6074 1200 7288 150 1,093 3
) (=01 8074 1200 128 150 1083 273
] Ce5Es 80T 1200 728 150 1083 273
4 C45%5 6074 1200 728 150 1083 27183
F-] casss 6074 1200 7288 150 1.093 73
F- ] cusss 6074 1200 128 150 1093 Fiz]
] cusss 6074 1200 7288 150 1083 273
% C45%5 6074 1200 7288 150 1083 FLL]
F ] C4s%s 68074 1200 7.085 150 1.060 2849
X CasEs aun 1200 55 150 0873 2133
3 Cas%s a8 1200 4454 150 0gEs 1610
2 Cas%s na 1200 3088 150 0463 1157
4] Ca5ss 200 1200 17177 150 0258 B
& 4555 861 906 Q.39 150 0.058 145
Sum 230535 2723 40916 10254
Sum piate foor 230535 mm 7279m? s092m 10220¢ kg

18
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Machine files for the Stacker program

Select one or more hollow core assemblies and call the command UNITECHNIK:

6@

ITECHNIK

Import/Export

For each selected wall assembly a UNITECHNIK file will be created. The UNITECHNIK file format is a
well know format in the Precast Concrete Industry. With this file all the needed information like the
geometry, the concrete, the mounting parts and the reinforcement are transferred to the factory for an
automated production.

This file can also be used to define the transport stacks with the Stacker program:

LW, 1 (1358 kg 407 )
: S
5 =0 s}
=

[ ] —
Gewicat 541y
EE0

I == ey
o Gamit 415
H

= [ =]

Eenent &
== Gewmicht g
(30 -]
: Elerent 5
w = Gawicht 34y
5 G
3|
i =] Elenent &
Gement 1
50
Elorent 7
3 — Gamicst Mg
3 =0 s}
= [e—
Gewicht 2k
[ N R
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Production planning with the Palletizer program

The Stacker program exports the stacking information with the UNITECHNIK file to the Palletizer
program. With this program the planning of the production tables or the production lines can be done:

i

o Unbenannt - IAT Pallefizer
i for ew Help
DEFE && [ &

124 Eropekinum
Stack 1 Samck 1

| I R o [ — " T ) R o A o . —

AUZO1Z001 A2 082 A2 00 AN012.00¢ A012.005 Az012
520% 120 x 5I0x128x010  EM 1 =x s0x1

e AUZ01208T A2 008
W10 ENAI0x0M  IWxI|HOM I 10X 1 X010 JE0R 1 IEE0IN

(L] %098 15051

[ | umiaut 0% Bahn 20% Umiaul 38 0%

Bahn#1:20% | Bahn#2 20%

Ban #1. 0% ‘

Fepcdy Hip [RF

The Palletizer program exports the UNITECHNIK files finally to the master computer in the precast factory
which feeds the data to machines like a plotter or a saw.
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Change to the model

If there is a change in the Revit model after all the machine files are created only the UNITECHNIK files
for the according assemblies must be created again.

Summary:

The module Hollow Core Slabs of the Revit Precast Tools supports the Precast Concrete Industry in the
following areas:

= Automatic segmentation

= Creation of hollow core elements with correct sections and strand patterns
= Converting to assemblies with equality check

= Creation of shop drawings

= Exporting data to external programs

= Changes in the model

» Production

The Revit Precast Tools supports and speeds up the full workflow from design to fabrication for Precast
Elements inside of Revit

A preview version of the Revit Precast Tools can be downloaded: www.idat.de

21



