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About GRAITEC Tutorials

GRAITEC technology evolution is driven by years of practical experience and combined
with user feedback to provide the most intelligent and effective structural, BIM and design
workflows possible.

GRAITEC Tutorials are provided as a free resource designed to guide users in the best
practice methods of applying GRAITEC software, add-ons and industry solutions to speed
up, enhance or automate everyday process.

GRAITEC Tutorials are written as illustrated step by step walk-throughs and assume a
certain level of industry experience in the given subject matter or know-how with the
related Autodesk software.
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GRAITEC Tutorial — Structural Reinforcement

In this tutorial you will discover how to automate reinforced concrete design and documentation processes, and fine
tune the drawings by applying GRAITEC Reinforced Concrete BIM Designers on Autodesk® Revit®.

If you have not already done so, it is recommended to review GRAITEC Tutorial — Connected Structural BIM
Workflows for Revit®, as this is essential to setting you with a connected BIM workflow in order to automatically
generate design driven 3D rebar cages - based on local codes and Revit® families, as well as produce automatic
reinforcement drawings and schedules as described in this tutorial.

The learning objectives are the following:

e Working with an enriched Autodesk® Revit® structural model which includes the geometry of reinforced concrete
elements, loads and FEM results — See GRAITEC Tutorial — Connected Structural BIM Workflows for Revit®.

e Complete structural design assumptions and define rules according to different country design codes (Eurocode
and AISC)

o Design reinforced concrete members within Revit®, view the 3D rebar cage, produce design reports with graphical
results

e Automate the creation of associated detailed documentation — views, drawings schedules

GGRAITEC 5
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Overview

BIM promotes early cross-discipline project collaboration and data sharing which ultimately leads to shorter project
delivery times, increased accuracy and more effective and efficient designs. In this tutorial we will be looking at the
automation that can be achieved in the field of reinforced concrete from effective use of a connected BIM workflow
using Revit® and GRAITEC Reinforced Concrete BIM Designers.
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generation
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Note: In this tutorial, it is assumed that the user already has a Revit® model including FEM results packages.
Please refer to GRAITEC Tutorial 2 — Connected Structural BIM Workflows to discover more
information about this subject.
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Part 1: Reinforced concrete design settings and preferences

Getting familiar with the ribbon

When you have installed the GRAITEC Reinforced Concrete BIM Designers, you get a specific ribbon GRAITEC
Concrete Design offering all the functions required to design and document reinforced concrete members.

E [eBG-&-& - -l S A SO & - = Autodesk Revit 2017 - Not For Resale Version - Concrete building.rvt - 30 View: Level 1- 3D
Architecture  Structure  Systems  Insert  Annotate  Analyze Massing & Site  Collaborate  View  Manage  Add-Ins  GRAITEC Concrete Design  GRAITEC PowerPack  Modify -
NN LY N
GI B o I & ZJ A (O % POF
Adv i metry  Design R oads a i e
e A p oc

Import Footing Calculate  Diagrams Reinforcemen Generate PDF Report | Design
s Analysis Results | Presizing -

it

Calculations

From the left to the right:

e Advance BIM Designers accessed the online help, the license management tool

e Localization defines the language for the GUI, the documents and the design codes to be applied

e Design status to access a dashboard showing the status of each member: calculated, warnings, errors...
e Geometry to access and change the geometry of the elements through a dedicated dialog

o Design Assumptions to predefine all the design assumptions related to the design code selected in the
localization settings

e Bar Stock to define the library of available or preferred bars to reinforce the elements

o Reinforcement Assumptions to access and define all the reinforcement assumptions for three categories of RC
members: beams, columns and footings

e Loads and Combinations to manage all the internal forces and\or external loads, the load cases and the
combinations (works only on a single selected element)

e Import Analysis Results to define which set of results package from Revit® to be used to calculate the rebar

e Footing Presizing to pre-size the footing dimensions according the applied loads and the bearing soil capacity
e Calculate to run the calculation and 3D rebar cage production of the selected elements

e Diagrams to display graphical results on the selected element (works only on a single selected element)

e Reinforcement: a parametric dialog to change the produced 3D rebar cage (works only on a single selected
element)

e Generate Drawings to generate the views and the drawings sheets of selected elements

e Generate PDF Report to generate a detailed design report as a PDF (other formats available in the drop menu)
e Design Templates to select a design template per element type: beams, columns and footings

e Customize Drawings to define the drawing templates to be used: views, scales, schedules...

e Customize Reports to define the reports templates to be used

e Parameter Mapping to define the mapping parameters between Revit® families and the Reinforced Concrete
BIM Designers

e Import to import a file from the standalone version of Reinforced Concrete BIM Designers

e Export to export a selected member to a file for the standalone version of the Reinforced Concrete BIM
Designers

GGRAITEC 7
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Using FEM data stored in Revit®

At this stage the assumption is that the following steps have been taken as described in GRAITEC Tutorial 2 —
Connected Structural BIM Workflows:

- Revit® analytical model is optimized

- Revit® model transferred to FEM software (Advance Design shown but applies to any BIM enabled FEM
software) to run calculations, post process the FEM results, generate reports and send the FEM results back

to Revit®
- The FEM results are sent back to and stored in Revit® together with any other changes

Now we will look at how we can start to design the structural elements using the Reinforced Concrete BIM Designers
on Revit® and automatically get the 3D rebar cage, the design reports, the 2D views with tags-annotation-dimensions
and the final drawing sheet.

The 1% step is to define which results package we want to apply to the project and to be used for to design the
members and create automatically 3D rebar cages. In the GRAITEC Concrete Design ribbon, you have to click on
“Import Analysis Results” and select which set of results you want to apply:

Autodesk Revit 2017 - Not For Resale Version - Concrete building.nt - 30 View: {30}

| B Giicine Syt fimartl Sreemee  Aesiie Wbl S Cpls GG Wngn RG] om0 T Te g [ GRATECPawatack.

About General / Calculations

Project Browser - Concrete building nt M = i}
=10, Views (sl
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o
el 2 P -
- o
eve

VDo notimport (@) Impart FEM results from Revit J

Resulls Package to Use

30 Views
Analytscsi Mudel
Footings - 30

Level 13D
o)
=1 Elevstions (Building flevaticn)
East
Moith
South
viest
[ Legends
[E) Sehedules/Cuantities
iy Sheets
5 9] Families
ol Groups
Detail

LLLLLL

Grioim oesicrens

Muded
e Revit Links

e Ifyou select Do not import, it means that you will have to enter all the loads manually for each member

e Ifyou select Import FEM results from Revit, the Reinforced Concrete BIM Designers will automatically detect
and load the internal forces from the Revit results package shown in this dialog

Note: You will get a message asking for a confirmation to apply this new set of results: if you do so, it will
overwrite all the manual loads you may have defined before using the Reinforced Concrete BIM
Designers dialogs!

Advance BIM Designers X

Vou have changed the results package, All existing elements will update
| their loads and combinations data accordingly. Proceed?

GFGF!AITEC
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To review, change or define the loads on each member to be designed, click on the Loads & Combinations icon:
1. First select the elements on which you want to apply/change the loads

2. Click on the icon Loads & Combinations

017 - Mot For Fesale Version - Concrete buldng.rt - 50 Views Level 1 - 30 "
e DA ] ety oo Cot T

g H R =)

s Reinforcement | Generate  Generate PDF Report | Des
Drawings y Tem

et Loads and

ns |Caminations| Analyti

Rewults Options
Modity | Sinsctural Cofumns ] Mowes Wish Grids
Project Browser - Concrebe busddng.mt = |
100 Views (o)

= Stnuctural Plang

Anahytizal Madel
Footings - 30
Level 130
B0

= Bigvations (Building Elevation]
Eest
North
South
West

[ Legends

BT Schedules/Cupntities

) Sheets [all}

[1]

You will notice that the content of the dialog is contextual to the selection and will be different based on the element(s)
selected; beams, columns or footings.

Here is an example of the dialog you will get if you select a column:

1. Inthe tab Load case definition, you can see the existing load cases (from the Revit® results package), be able to
add new load cases, change the factoring coefficients, manage the self-weight, etc.

R Column - Loads and combinations x
Load case definition | Combinations | Loads definition

LD Title Type Code  |Action Effect Category Wo W |w. |yEqufav |yEquunfav|yStrfav |y Strunfe
i Dead loads 1 Dead loads ECG Favorable or unfavorable 0.90 1.10 1.00 135

2 Live loads 1 Live loads ECQ Leading or accompanying|A Category: Housing, residential areas 0701050020 |1.50 1.50 1.50 1.50

3 |Wind loads 1 Wind loads ECV Leading or accompanying 0.60 |0.20]0.00 | 1.50 1.30 150 1.50

4 Snow loads 1 Snow loads ECN Leading or accompanying|Other CEN member states located at an altitude < 1000|0,50 |0.20 [0.00 [1.50 1.50 150 1.50
Load case type to add: |Snow loads M Add Add multiple Delete all Delete

Take self weight into account

Load case 1 - Dead loads 1 -

CrBinm DesIGNERS | Apply H ok H Cancel

GFGF!AITEC 9
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2. Inthe Combinations tab, you can automatically generate and change the combinations:

R Column - Loads and combinations

Load case deﬁnlllo ads definition

Combination Table

Combinations Project situation
Design uLs: EQU STR GEQ Mewmark combinations
SLS: Characteristic Frequent Quasi-permanent Coefficients [0.30

ID Case Coefficient| Case Coefficient| Case Coefficient | Case Coefficient | Case Coefficient!
102 1 1

103 1 125

104 1 1 2 15

105 1 125 2 15

106 1 1 2 15 3 03

107 1 135 2 15 3 0.9

108 1 1 2 15 4 075

Note:

You can run the calculation of an element without generating the combinations. In this case, the
Reinforced Concrete BIM Designers will generate them automatically!

3. Inthe Loads definition tab, you can see the defined loads, change them, define the position of the loads and
impose different loads at the bottom and the top part of the column:

R Column - Loads and combinations x
Load case definition | Combinations | Loads definition
Toploads | Load no. Load case N Mx My Mz Vi vy
Bottom Loads Load 1 1- Dead loads 1 348.00 kN 9.99 kN-m -0.51 kN-m 0.00 kN-m 0.20 kN -8.15kN
Load 2 2 - Live loads 1 303.65 kN 9.76 kN-m -0.61 kN-m 0.00 kN-m 0.17 kN 7,94 kN
Load 3 3 - Wind loads 1 -20.48 kN 011 kN-m 259 kN-m 0.00 kN-m -1.00 kN 0.07 kN
Load 4 4 - Snow loads 1 2013 kN -0.18 kN-m -032kN-m  |0.00 kN-m 0.04 kN 0.05 kN
Reset all loads values
Pesition of force components "0 veo 0 Vo
Mz=0 iyt Mz=0 (A
dx 0 mm Vx=0 Vx=0
Mx=0 dx dy Mx=0
{in relation to centroid of
dy |0 mm
column)
Bottom/Top loads
X| Top loads effect on column base
Graim DesiGhers | Apply || Ok || Cancl |

GFGRAITEC
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In the case of a footing, you will also have the possibility to set additional loads such as for the finished ground:

R Festng - Leads and combinations

Load cane defstion | Comtimations | Loads definition

Leads 1 aadine. | Lead cxe

35200 kK

oo km | ossenm  jo2oen

x

BT8RN

315,00 kN

592 em Q71 kN m 8N

B00 &N

1T km [ 1.00 kN

Chrinia DesiGNens

Editing the concrete members geometry

Obviously, when running on top of Revit®, the Reinforced Concrete BIM Designers automatically detect the geometry

of the elements defined in the family types of Revit®.

The Reinforced Concrete BIM Designers dialogs can be an easy way to quickly change the geometry of the elements

in Revit®. Let's take the example of a footing:

1.

2.

You have a footing defined in the Revit® model with some dimensions corresponding to a type from the Revit®

family:

If you want to change the dimensions of the footing using Revit®, you would have to duplicate the existing type,
change the name (careful to not make any mistakes) and impose the dimensions corresponding to the new type

to be created:

Properties

oundations (1)

M_Foating-R:
1800 x 1800 x 450mm

ectangular

v Edit Type

Footing

Level: Footing

Height Offset From Level

0.0

Moves With Grids

Materials and Finishes
Structural Material

iB25

Structural
Enable Analytical Model

Rebar Cover - Top Face

Interior (framing, colum...

Rebar Cover - Bottem F...

Interior (framina.colum...

Type Parameters

Type Properties
Family: M_Footing-Rectangular
Type: 1800 x 1800 x 450mm

Load...
Duplicate. ..

Rename...

Parameter

Value |:|

Dimensions
Width

1800.0

Length

1800.0

Thickness

430.0

Identity Data
Assemnbly Code

Keynote

GFGRAITEC
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3. Alternatively with the Reinforced Concrete BIM Designers in Revit®, the workflow is simplified and more effective:

Select the footing and click on the icon Geometry from the GRAITEC Concrete Design ribbon:

4,

5.

O A @[] e Bs

IV\E;EIQwth
Architecture  Structure  Systems  Inset  Annotate  Analyze Massing & Site  Collaborate  View  Manage  Add-Ins

G

Designers
About

o e

General
Modify | Structural Foundations

Project Browser - Concrete building.nt

Status

o OO

Design Bar Reinforcement  Loads and

Mg

=0, Views (al)

) Structural Plans
Footing
Level 1
Level 2
Level 3
Level 4
Level 3
Site

3D Views
Analytical Model
Footings - 3D
Level1-3D
(30}

(= Elevations (Building Elevation)
East
North
South
West

Legends
==

Autodesk Revit 2017 - Not For Resale Version -

W =D
Import Footing Calculate | Diagrams Reinfercement

umptions Stock Assumptions Combinations Analysis Results | Presizing

Calculations

Concrete building.rvt - 3D View: Level 1 -
GRAITEC Concrete Design

GRAITEC PowerPack  Modify,

5 3

Generate Generate POF Report
Drawings M

Results

Directly change the dimensions in the Geometry dialog and confirm the changes (OK or Apply):

R Footing - Geometry X
Geometry | Levels | Rectangular Column | Projection | Bedding
idth (A):| 2400 mm
ength (B):| 2000 mm
sight (H):|500 mm
Base height ():|500 mm
Distance (d): 0 mm
Bevel cut /
A
Sizing
Freeze &
Freeze B
Griin DesiGNeRs | Apply || Ok H Cancel |

The Reinforced Concrete BIM Designers will automatically create a new type corresponding Revit® Family:

Froperties

A

Structural Foundations (1)

M_Footing-Rectangular
2000 x 2400 x 500mm

v Edit Type

Constraints H
Level Footing

Host Level : Footing

Height Offset From Level :0.0

Moves With Grids

Materials and Finishes A
Structural Material B25
Structural A
Enable Analytical Madel [ .

Rebar Cover - Top Face

EInterior(framing, colum... ;|

You can apply this functionality to a selection of multiple common objects.

GFGRAITEC
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The Reinforced Concrete BIM Designers are intuitively integrated into Revit® which means they can be used to change

the dimensions of a column, footing or beam much more efficiently than using the Revit® native commands.

In the Geometry dialog from Reinforced Concrete BIM Designers, there are several additional geometrical parameters
that do not naturally exist in the Revit® model which should be defined.

e For example, for an isolated footing, you can easily define the bedding assumptions of the footing:

R Footing - Geometry X

Geometry | Levels | Rectangular Column | Projection | Bedding

Bedding Type ia

) None

O Blind ing concrete

Ii=

(® Coarse congrete I*Lﬂ

Hal

Characteristics Projection around Footing

110 mm

[ Block Right
Thickness 0 mm Rear (Q):|0 mm
fek 12.0 MPa Left (L):|0 mm
Density(/m3): 2300.00 kg Front (P):|0 mm

Elerment under footing

[%] Automatic creation of coarse concrete if bedding thickness > | 100 mm

Greim DesiGheRs | Apply || Ok || Cancel ‘

To discover all the possibilities, navigate through the different options on the tabs of the dialogs.

To illustrate the power of the Reinforced Concrete BIM Designers with a more complex example we will use the

Geometry dialogue to create an opening and a depression on an existing beam:

1. Select the Revit® object (in this case a beam) and click on Geometry:

2. Inthe Opening tab, clicking the + allows you to define the dimensions and the position of the opening

TEC Conchtte Dekign

L & B R

Calculate - Diagrams Peindcecement

Madify | Stnucturel Framing
Preject rowset - Condrete buding nt

Fress 11 for more he

0 Wiews (all)
Snserursl Plans

Analytical hodel
Foetings - 30
Level 1 - 3D
B0y
Elevetions {Buikding Elevation)
Enst
Morh
South
Wiest
B Legends

Bl Schedules/Quantities
EP) Sherts ialll

(supports multiple entries):

GFGF!AITEC

13



Gl' ADVANCE

GRAITEC ADVANCED TUTORIALS

3.

4.

R Beam - Geometry
Main | Section | Openings | Depressions

Opening #1 4=|Beam span 1
Xz
1
.0 -
;{)’2 n

Y
! ) ]
X, 1

Opening shape Rectangular®™]

Abscissa {x): {1100 mm
Ordinate {y): (200 mm
Length (: | 400 mm

R -

CrBi DesiGNeErRs

~ |m=p| Beam height 60.0cm

e e —or]]

Reinforcement offset  (o): |20 mm
Number of stirrups () 2
Group 1

Opening reinforcement  Calculated -

| Apply H (813 H Cancel

In the Depressions tab, you can also describe a depression along the span:

R Beam - Geometry x

Main | Section | Openings = Depressions
(—.Beamspan'l v | —p in
) 1 1 |
X |

Position Length n: Height (h): Abscissa  (X):

Bottom fiber at left - 0 mm 0 mm 0 mm

Bottom fiber at right m 1200 mm 150 mm 3500 mm

Top fiber at left i 0 mm 0 mm 0 mm

Top fiber at right = 0 mm 0 mm 0 mm

Bottom fiber at center - 0 mm 0 mm 2500 mm
Top fiber at center = 0 mm 0 mm 2500 mm
Grein DesiGhers | Apply | ‘ Ol ‘ | Cancel |

As soon as you validate, the Revit® geometry is changed and the geometrical features defined will be taken

into account updating the model and creating a new Revit® type. These new features will also be taken into

account when designing the reinforcement for the beam and producing automatically the 3D rebar cage:

GFGF!AITEC
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Design and reinforcement assumptions and preferences

Structural design assumptions and reinforcement preferences based on country standards and design codes are
introduced in Revit® using the Reinforced Concrete BIM Designers. When an element is selected in the Revit® 3D
model, the corresponding icon can be accessed on the GRAITEC Concrete Design ribbon, from which all the design
and reinforcement assumptions for the selected object can be managed:

Autodesk Revit 2017 - Mot For Resale Versig

-

Architecture  Structure  Systerms  Insert___Annotate  Analyze  Massing & 5ite Collaborate  View  Manage Add-Ir|
A i S y
| 5 ree
G &% B 3 =) ot i By
Advance BIM | Localization | Design | Geometry Regnforcement  Lpads and Import Footing Calculate |

sumptions Cofnbinations Analysis Results | Presizing

A s{aﬂti ons

1. Clicking “Design Assumptions” will access the corresponding design assumptions for the selected elements and
depending on the design codes set in the localization settings. The system is really intuitive and will only display
the corresponding design assumptions options based on the selected elements.

Assumptions Stogk

[1]

Designers Status

About General Calculations

- If one or more footings are selected the corresponding design assumptions dialog is launched by clicking the

corresponding icon .= from the “GRAITEC Concrete Design” ribbon:

Autdusk Rewt 3077 - Moot e Rinshe duiam - Conrete buaddirg e 10 Viaw [10]

I I3

21 S - M) o

T T = — R LB T Y e s

ekt | St Frusdition M Wi Gty | o
gt Brtwies - Lentrese Bulangl =] —

it 3 Vester el Divgn Aumsrprona. | IC 7 D Assupesons | 18 Design dsnaraptcns | Rantorced Cancrete

10 MG GAHNER I N0 T«
|Chct 10 e, Tl 1o s, CTEL i, 54T et v ’ B T &5 3} Fen

- Likewise, if one or more columns are selected, another dedicated dialog is launched using the same icon.

GrGRraiTec 15
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R Celumn - Dasign Auumgtisnt

General Aassmptions| Retarens Conerete | Design Asuamptions | Concete Coves

Sneel ety ClawtAfran 258 -

e —
Phane Demobshed Nong
i Desicronns dgwiy e Cancel
- The same principle applies when selecting reinforced concrete beams:
R Beam - Design Assumptions X
General Assumptions | Reinforced Concrete EC2 | Design Assumptions | Deflection | Support moment redistribution | Concrete Covers
Concrete Waterproofing
Concrete class B25 - Brackish or aggresive waters
Concrete f ce 250 MPa Cracking
D 8043512 kg/m®
Exposure class XC1 -
High strength concrete (Annex B of EN 1982-2)
wma 040 mm
High strength concrete
Impaosed crack width 030 mm
Concrete with silica fume
Imposed steel tensile stress limit 0.0 MPa
Steel Calculation of stresses acc. to professional recommendations
Steel bars f 5« 500.0 MPa Load duration Confined concrate
Steel bars f yuk 500.0 MPa -
@ Long term loading Confined
Steel bars fux 0.0 MPa -
O Short term loading Confinement stress 0.0 MPa
Steel ductility Class A (suk = 2.5%) =
| Limit tensile stress in transverse reinforcement is 0.8°F yuk
Note: It is important to note that the content of the design assumptions dialogs is initialized with the design

Illi

templates you have chosen by clicking on this icon rmine . The creation and editing of design templates can
only be done using the standalone version of the Reinforced Concrete BIM Designers.

GrGRraiTec 16
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2. Clicking Reinforcement Assumptions will enable you to define all the preferences you want to apply for the
automatic placement of bars inside the concrete members - this part will be detailed in the next chapter.

Here are some of the reinforcement assumptions for a

Reinforcement Assumptions | Bar Stock

| Longitudinal Longitudinal Reinforcement

column - longitudinal and transversal bars, stirrup shapes,
starting bars, number of bars and maximal diameters

Transversal Laps 06 Increase 0 mm

Maximum bar

) g Shapes aximum bar spacin 200
depending on the column size, etc. s —
The content of the dialogs will be different if you select a | Lower Starter M G5

beam or a footing.

%] Secondary bars if Lbda > 35

Longitudinal hooks
[ safety links allowed

X Hooks allowed for reinforcement < 210

Reinforcement Assumptions = Bar Stock

Min number of bars
O Caleulated values

Reinforcement Assumptions | Bar Stock

0.00 < Width < 0.26 28 -

oretical bending of bars

Longitudinal Transverse reinforcement

0.26 < Width < 045 ' -]

f available diameters

Upper 135,00 | Lower 000" v

Tr 1l
ransversa Earthquake dispositions EC8 Ductility [DEN
) Shapes
. - < U,
046 < Width < 0.65 e Type Cancel

Lower Starter

Links in beam

0.66 < Width < 085 [0 -]

min t |70 mm max t [400 mm

0.86 < Width

E i k
Renforcement Assumptices | Bas Stock 2 min |96 ~ omax o6 - | il .=

Same staster Bass as colume -
Longitudinal 4 bars per sde

Gr__.__ " . ; [ Uniferm spacing 70 mm Lorgiusal reintarcement
BIM DESIGNERS sichinii il Bilka
] . cpasi] e
_ Shapes Pl E ["] Multiple spacing of 200 mm
Upper Starter Main, Secondary
Recommendsd binder BB e -
Frocked baes alliowed Safety links alicwed

Lower Starter Thanal

Steel binder if minimum reinforcement %

% Deaw and include in bill of quantities
L shaped starter bars in the besm

| Spacing 15 @ if minimum reinforcement
% anchorage length with sedm 100,00 %

Pasition of first link at bottom 50 mm

% anchorage length without sesm | 100,00 %

5 bt per side Position of last link at top 50 mm
I i Transverse resoecement
Spacing 2
EIIE| riange ks and st

Closed links Opened links Concrete caver
Concrete cover for uppes siarer bavs | 25 mm

Crisd Dessonens ok Carcet Griin besiGueRs oK Cancel

Of course, both the design and reinforcement assumptions are country code dependent (Eurocodes with different

national appendixes, US codes and Canadian codes) and the user can set the design codes through the Localization

dialog:
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Autodesk Revit 2017 - Not For Resale Version -

Concrete building.rvt - 30 View: {

GRAITEC Concrete Design
T X EXER MR o
G & B & < S X i B
AdvanceBIM | Localization  Design | Geometry  Design  Bar Reinforcement Loads and Import Footing Calculate | Diagrams Reinforcement | Generate
Designers Status Assumptions Stock Assumptions Combinations Analysis Results | Presizing Drawings
About, | General Assumptions Calculations | Results
Project Bmwkcun(uh building.rt x
-0 Views (all)
Structural Plgns
- Foeting
Level 1 T i
Level 2 Localization settings b4
Level 3
Level 4
Level 5 Localization
ite
2D Views ; :
~Analytical Mod)  Cauntry = |nited States of Ame ¥
-Foetings - 3D L= |
-Level 1-2D T |
Interface Language = English - US -
Documents Language % English - US e
Standards
Schedules/Quantitid
Sheets (all) : .
B Families Earthquake B gcao12 -
Reinforced Concrete | EEE AC| 318M - 14 -
‘ OK ‘ ‘ Cancel ‘

The user also has the possibility to filter the diameters to be used or excluded to reinforce the selected elements. This

definition can be done at the level of the selected elements or for the entire project.

Autodesk Revit 2017 - Mot For

G

w B &

e

2, B =

Advance BIM | Localization | Design | Geometry Design Bar Reinforcement Loads and Import Footi
Designers Status Assumptions Stock |Assumptions Combinations Analysis Results | Presizi
About | General | Assumptions | Ca
R Available Bars \ .
Longitudinal Transversal . 5 Longitudinal Bending | Transversal Bending Bent-up Bending
Name reinforcement Reinforcement ominal Diameter | Real Diameter Section Diameter Diameter Diameter
o6 [%] 6 7 mm 0.28 cm® 63 mm 32mm 100 mm
28 x x & mi 10 mm 0.50 cm® 80 mm 40 mm 125 mm
210 x x 10mm 12 mm 0.7% cm® 100 mm 50 mm 160 mm
212 x x 12mm 15 mm 1.13 em® 125 mm 63 mm 200 mm
ald x 14 mm 17 mm 1.54 em® 160 mm 80 mm 200 mm
216 x 16 mm 19 mm 201 em® 160 mm 80 mm 250 mm
220 x 20mm 24 mm 314 cm® 200 mm 100 mm 320 mm
225 x 25 mm 30 mm 491 em® 250 mm 125 mm 400 mm
232 x 32mm 38 mm 8.04 cm® 320 mm 160 mm 500 mm
240 x 40 mm 48 mm 1257 em® 400 mm 200 mm 500 mm
Reset to default values...
Griini besianers ‘ Apply | | Ok | | Cancel |
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Part 2: Automatically producing 3D rebar cages in Revit®

Integrated reinforced concrete design in Revit®

Once you have defined and happy with the assumptions (geometry, design and reinforcement assumptions, bar
stocks...), you can run the calculation of the reinforced concrete members (beams, columns and footings) and get the

3D rebar cage.

Just press the Calculate icon and get the 3D rebar cage on the corresponding elements:

The created bars are native Revit® objects which can be changed through the default

functionalities:

G &
Dimigrers
Amout General
T v

B & B

Advanced BM | Project  Impent Dipont Geometry Design Reinforcement  Available Dars
- tt I L =

B B I
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d Floer Blang
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10View 1
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4 [ Groups

®0 Revit Liniks
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e T e OO i ST
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Setsings
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Revit® properties and
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With the Reinforced Concrete BIM Designers, you can design and instantly create 3D rebar cages for single selected
elements, or design the whole model and get the complete 3D rebar cages for all supported elements in a few minutes,
compared to hours when working with standard Revit® tools!

Also, an important point is the fact that the Reinforced Concrete BIM Designers are dedicated to 3D rebar production.
All the 3D rebar cages produced are parametric. At any time, you can select an element (footing, column, and beam)
and click on the ‘Reinforcement’ icon to change or adjust the 3D rebar cage in the parametric reinforcement dialog:

bl T ; fnnctate._Aowlyie | Mising & L GRATTEC Concrele Deign ual Feinditice
G BaBas & # N 8 &
::::“ = General Assumgticas : S Results [Iﬂ;.l:;l = Lemings |
Mocity | Sanuctunst Foundations: 5] Moves Wish Grids.
n?e‘nm.mm -~ P
T'e \;::;Ellaum 1 L‘E
Leved 2
Lewd 3 e
Lewtd oo
t::; dreement | Supporied slement ppostad el ‘.L-
g :::::::s S0, General Settings :S
o \:.;.\:sl . Battom basx sfong ¥ _--_;;e"!;r_ﬂﬂ - {M.:
:::u.:; Mudel et Cantity (0 16 19‘;
= Eev'::!\s {Busting Elevaben) R Spacing (5593 mm ': :
ey et (3 100 mm | o]
Hadth I
..: "T Cowers jna.
,.| Seetior (Buikding Sexbien) Bottom (BE| 75 mm | :
H :::Jll‘hﬂuanneeq Lateral 1 [LTE (40 mm !_'t
4 emnad 111 | Latersl 2 (L2540 mm , =
R e i e 1"'
Rembarcement Sections o = — = |LP
L e | Angle 1: 9000°  ~ K
"'1;"“" i i : :*s Angle 29000* ~ |
| Resnbarcement i | ) Levgeh 1160 pom
ﬁ:.in.: l | | 5 | i Length 260 mm
T 1Tk
Restore from caljulation
Crisd casiandns oK Caneel
g V -
L. -
Reinforcement Sections [+ e— . -
[t —
Thearetical Reinforcement L+ e s - When you make a change in this dialog, the
1217 em® = = design is updated in real-time and you can
Resl Reinforcement oo — = immediately check if the real reinforcement
1257 ami g defined fits with the design requirements. If not,
. om e - R )
you will get an error message and the text will
be displayed as red.

i |Restore from calculation

Grin DesiGheRs
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Rebar generator

The parametric reinforcement dialog can also be used on its own as a 3D rebar cage generator without defining any
design assumptions or imposing FEM results. In this case, just select a structural element (column, footing, beam) and
click on the ‘Reinforcement’ icon from the ribbon:

GRAITEC Concrete Design. |

o~ M

Criiint DEsiGNERS o Cancel

A 3D rebar cage will be produced as specified using Revit® families which can continue to be applied in a standard
Revit® process!
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Detailed design reports

Detailed design report can be created from Revit® using the GRAITEC Reinforced Concrete BIM Designers. All the
design detail and calculations will be included in a technical document, including all the formulas and corresponding
articles from the selected country standard, the numerical applications and the corresponding graphics.

To generate a design report, just select and element in the model, pick the Generate Report icon from the ribbon,
select a report template and define the level of details, then click ‘Generate report’.

Autodesk Revit 2016 - Not For Resale Version - Building.rvt - 3D View:

GB E 82 L B W B U BRR S
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[£le] s g B S® B S 0k e
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@ B Famshes NEEN1SIAI§E 8} oo 26,00 M
=R (-;.x..,:? e, # 8.00m 26,00+ B.00= 33.00 Mbm?
o Rt Linkes

e = wypg 2500,
a2 =100 Fgy = 18,67 W

B 020 {1 0,30 (25001 = 2. 56 M

o
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= ]
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5004
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In addition to the detailed design reports, you can also access the integrated graphical post-processing engine in order
to visualize the design results directly from Revit® showing the interaction curves on columns, stability verification on
footing, crack width check and stress diagrams on beams.
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For this, just select an element and activate the function 'Diagrams’:
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It is important to prove or justify how bars are calculated and how the results achieved. Of course it is expected that
the calculated elements will not be checked one by one, that would waste too much time. However at any time the
Project Status dialog can be called up to present a dashboard displaying which elements have been calculated,

which, if any have errors or warnings, and which still need to be designed.
This is the main reinforcement dashboard of your Revit® project:
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Level ¥ Type ¥ Name T Status ¥ ¥
| Level 1 Column New Element 16 Calculated OK G N @ |wmapping
rd Level 2 Beam New Element 10 Calculated OK O N & |wmapping
1y Level 1 Footing New Element 19 Calculated with errors O Ny & | Mapping
Y Level 1 Fosting New Element 27 Not calculated [}
Level 1 Column New Element 28 Not calculated [}
‘DESIGNERS Default assumptions | ‘ Clear reinforcement
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Part 3: Automatically produce the reinforcement drawings

The creation of reinforcement drawings is also automated with the Reinforced Concrete BIM Designers. Based on the
designed 3D reinforcement, the application is able to create the required section views, place annotations and
dimensions, produce bar schedules, bill of quantities and consolidate all views of a single element on a drawing sheet.

There are two functions available from the “GRAITEC Concrete Design” ribbon:

|lzHEG - G-2- =2- A0 A @-2 - Autodesk Revit 2017 - Not For Resale Version - Concrate building.na = 3 View: | svel 1= 3D 1 (e g kg or pbigee A &5 77 L2 sig
Architecture  Structure  Systems  Insert  Annotate  Anshze  Massing & Site  Collsborste  View  Mansge  Add-lns  GRAITEC Concrete fesign  GRAITEC PowerPack  Modify (-

G’ b@‘!" % é:_’ Glj'ﬂ @ ﬁ Z,I Z-f i :ﬁ @. ﬁ oF] "‘i @ ﬁ% # @

AdvanceBIM _| Localization | Design | Geometry ~ Design  Bar Reinforcement Loads and Import Footing Calculate Diagrams Reinforcemen| =~ Generate | Generate PDF Report | Design Customize Customize Parameter Import Export
Designers Status Stack p c Analysis Results | Presizing Drawings M Templates Drawings Reports  Mapping

About General Assumptions Calculations Results Options Exchange

Project Browser - Conerete building.rt x

0, Views (all)

& Structural Plans
Footing
Level 1
Level 2
Level 3
Level 4
Level 5
Site

=) 2D Views =
Analytical Model Design ~ GRAITEC PowerPack  Modify [=]=
Footings - 3D
Level1-3D

[ [ III.
e .4 PDF
5.~ Elewations (Building Elevation) i
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Nerth it | Generate Generate PDF Report
South H -
West Drawings
Legends
5 Schedules/Quantities Results
Sheets (all)
O Families
=-[@] Groups
Detail
Model
@2 Revit Links

N & BB

Customize Parameter | Import Export
Reports  Mapping

Design

Options Exchange

This process uses customized Revit® templates similar to what Revit® uses to manually produce traditional section
views. The “Customize Drawings” function presents a dialog where you can define your preferred drawing options:

Drawing Settings n
Beam (1
Type
Template .Eeam Template 1-50 A
Column ||
e e  The user can apply a drawing template per member
and per type
Template |Column Template 1-50 -
Footing e e  The user can also select a title block template
Type | e L5 || | |20 || | 220 e  The user can decide to generate a bar schedule on
Template |Footing Template 1-30 | the draWIngS
Title Black e In addition to the views creation, it is also possible
Template  |Graitec A4 Metric - . to generate the drawing sheets, either one per
Bar Schedule element, or a single drawing with several selected
Template :Remfnrcement Schedule-Shape Code - elements
User prompt:
_3. Including Weight and Total {UK) hd
Scale 1.00
Sheet
) Do not generate sheet
(®) Generate one sheet per structural element
() Generate one sheet for all structural elements
GrBiM DesIGNERS OK Cancel
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Once your preferred templates have been selected and applied, hit the “Generate Drawings” icon to get the views and
drawing sheets of the designed reinforced concrete elements created automatically:
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An additional option is to automate the full process including the drawing sheets, which can be generated per single

element or for a multiple selection as shown here:

Drawing Settings n
Beam (l
Type
Template Modale de Poutre 1-30 -
Column
Type
Template Modéle de Poteaux 1-50 -
Footing s
Type | l I I | I @ Pl ‘ it P ‘ ’ I”
Template Modéle de Foundations 1-50 -
Title Block
Template Graitec A4 Metric -
Bar Schedule
Template Reinforcement Schedule-Shape -
User prompt:
5. Length and Length/Weight -
Scale 1.00
[Sheet W
(O Do not generate sheet
'@.\-' Generate one sheet per structural element
() Generate one sheet for all structural elements
4
Grein DesiGNERS OK Cancel

Check or uncheck the options as required. If you prefer to create your own drawing sheets check the option ‘Do not
generate sheet’ and use the Reinforced Concrete BIM Designers to generate the rebar cages and produce all the

section and detailed views for each element.
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Part 4: Manually modeling rebar in Revit®

Autodesk® Revit® software provides a wide range of tools to manually model reinforced concrete structures in both 2D
and 3D. As shown in below image Figure 1.

Figure 1 Rebar Example

Advance PowerPack for Revit® is a multi-discipline plugin for Autodesk Revit®, developed by GRAITEC as part of the
Autodesk AEC Solution Associate framework, which includes dedicated tools, processes and localized families to
enhance and speed up the creation, documentation and annotation of rebar in Autodesk® Revit®.

Modelling Tools @:} !'|3!

GRAITEC Concrete Desian | GRAITEC PowerPack | Modify

Rebar  Transversal

Reinforcernent

m- £
@ o8
Visibility Distribution %] g [E-2; .B;

=l -
Iﬁi Annotation Tools
A [
ending M
Detail o

This tutorial will give insight on how all of these tools can be applied when modelling and detailing reinforced concrete
structures. The tutorial is broken into two sections:

SECTION 1 — Modelling

SECTION 2 — Annotation

- Rebar in Element - Copying -

- Rebar in Element - Deleting -

- Rebar visibility -

— Transversal distribution -

- Rebar sets

— Cutting rebar back to fit an element -

- Extending rebar -

Learning Objectives

Assign rebar number to sheet
Browse Reinforcement

Set Rebar Number

Select by rebar number
Renumber reinforcement
Delete by rebar number

Bending detail tools

e Understand how to speed reinforcement modelling and detailing tasks in Revit®

e Apply learned practices from 2D AutoCAD based tools to transition to BIM working in Revit®
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Copying and deleting rebar in elements

The tools in this group are designed to increase productivity whilst working with similar host elements that need to be
reinforced or already have reinforcement assigned to them. Unlike default Revit® tools which require you pick
individual bars or select host element and filter the selection. These tools work by picking only the host elements,
allowing bars to be added or removed from the selection, simplifying and speeding the process.

Exercise 1 - Copying rebar between elements

The Copy Rebar tool, allows reinforcement elements to be transferred between rotated and resized columns, rotated
and resized beams and rotated footings. Individual bars or the entire reinforcement cage can be copied to one or more
elements at a time and assigned to the new element with reinforcement rotated automatically into the position of the
new target host if required. Let’s get started.

1. Open Revit® sample model {Graitec_Advance_PowerPack_Revit_Training_v16.02.rvt} from the training folder.
Available to download here.

2.  Open the -01 Level (Foundations) Reinforcement view from the project browser under -01 Level Rebar >
Structural Plans.

3. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Rebar In Element > Copy Rebar.

a u w- aa
F{el;:la.r Tralr.1'5,*.rersal @I 'E:I "Li:l o

Visibility Distribution @CDW Rebaré |
RISSE ;
Delete Rebar
B

4. Follow the instructions on the Status bar and select the element with rebar, which will be the foundation base on
gridline Al.

Select elernent with rebar

Note: If you select an element which is a different size, the reinforcement will adjust to suit.

5. Once selected, click the finished icon on the Options bar or hit Enter/Return on the keyboard/mouse.
Multiple |Finish| |Cancel

6. Again, follow the instructions from the Status bar and select the element(s) you wish to copy the rebar to.

Select element you want to copy rebar to

GrGrAITec 29


http://www.graitec.info/Common/Downloads/Training/Graitec_Advance_PowerPack_Revit_Training_v16.02.rvt

Gribvance GRAITEC ADVANCED TUTORIALS

7. Select the following foundations: A2, B1, C1, C2, C3 and C4.

sooo so0o00

Y
i

10000

®_

7500

7500

@_

o
LN

8. Once you have selected all the elements click the finished icon on the Options bar/Enter.

9. Investigate the footings that you have just clicked, and check the bars now populated in them. They will match the

original bars matched from the Al footing.

@ Tip: If you have selected the wrong element you can simply deselect it by holding down the shift key and left-
click on the element in question.
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Exercise 2 - Delete Rebar Elements

The reverse command of Copy Rebar is Delete Rebar, which offers the possibility to delete the entire reinforcement of
the selected host element or certain parts of it, rather than manually finding each rage or bar and deleting as you
would have to with native Revit® commands.

The command is clean and efficient and can be applied to one or more objects at a time (single or multiple selections).
It is also possible to exclude one or more bars from the selection that is to be deleted.

1. Remain in the -01 Level (Foundations) Reinforcement view.
2. Zoom in on the foundation bases on gridlines A1 and A2.

3. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Rebar In Element > Delete Rebar.

a o - oa
Flel::la.r Tralr.1'5~.rv.=_-rsa| m ﬁ) -f'?

Yisibility Distribution
5| C Reb
G o

R
Delete Rebar
& |

4. Follow the instructions on the Status bar and select the element with rebar in. Which will be the foundation base
on gridline A2.

Select elernent with rebar

Note: You can select multiple elements if you wish during this action.

5. Once selected click the m icon on the Options bar or hit Enter.

6. Again follow the instructions from the Status bar and select reinforcement to exclude from the element(s).

Select reinforcements to exclude from delete

- All Bars — To delete all bars in element just select from the options bar. All the reinforcement will be
deleted.

- Select bars — To delete bars individually click on the bar or bar runs one by one to highlight them. Once you

have selected all the bars you require click on the options bar. Just the selected reinforcement will be
deleted.

@ Tip: If you have selected the wrong element you can simply deselect it by holding down the shift key and left-
click on the element in question. To deselect all the bars just click on the screen away from the element.
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Rebar Visibility

Traditionally reinforcement is hidden by default and would need made visible in the Rebar Element View Visibility
States. This is done by selecting the reinforcement in the view and then adjusting the View Visibility States dialog box.
This process can take some time and needs to be repeated each time you want to visibility state of rebar.

The Rebar Visibility tool is a quick way to change the visibility state in order to show/hide reinforcement bars. These
settings are applicable for the fine level of detail, and can be used in a very practical way, applied to the active view or

for the whole project

Using the Rebar Visibility tool is easier and quicker for changing view states.

In this exercise we will look at how we can change the Visibility State across multiple views in Revit® of a single bar,

the whole element or filtering by partition, rebar shape, bar number and many others.

Exercise 3 - Single Bar (Line Un-obscured)

1. From the project browser open the following view 02 Level Rebar > 3D Views (3D RC View) > 3D Beam GL C

Level 2.

2. All the bars should currently be hidden by the elements (Standard shaded style).

3. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Rebar Visibility.

& Reinforcement Visibility

Rebar appearance

GRAITEC PowerPack | Modify =

gl w oa
Fleb.a.r Trar.'uwersal Eﬁ ’ @ ¥
Visibility | Distribution %] v @ !;;‘

Reinforcement

Reinforcement Visibility

View as Do not change
View state
Select bars

Range of operation

iDio not change

-] x| Rzkar
X| Fabric
x| Area
Select by filter x| Path

Range of aperation

Do not change -

Do not change

(®) Active view O Project () Active view O Project
GrrowerpAack ok [ Concel [ ket
G GRAITEC
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4. When the Reinforcement Visibility dialog box appears on screen you can change the options to display
reinforcement as line or 3D solid and set the view state to unobscured or obscured. As shown in figure 2.

Obscured Unobscured Unobscured
(Line) (3D Solid)

Figure 2 - Rebar Visibility (Hidden line style)

5. Inthe Reinforcement Visibility dialog box set the following:
v View as — Line

v View State — Unobscured

6. Then, click the @| icon

7. Follow the instructions on the Status bar and select the main bars at the bottom of the beam.

Select rebars

8. Now that the bar(s) have been selected, click m on the options bar.

\ ——]
T

9. The Reinforcement Visibility dialog box should appear back on screen. Click OK to complete the action.

Note: Make sure you leave the range of operation set to Active view, so it will only make reinforcement visible in
this view and not the whole model.

R‘.lngr of operaton

& Active view Document
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Exercise 4 — Show all bars (3D solid un-obscured)
This time we’ll make all the reinforcement visible and solid within the beam.
1. Remainin 3D Beam GL C Level 2 view.
2. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Rebar Visibility.
3.  When the Reinforcement Visibility dialog box opens set the following:
v" View as — 3D solid
v" View State — Unobscured
4. Simply click OK in the reinforcement visibility dialog box.

_ . Select by filter . . . L. .
5.  Without using or _ all the bars in the view will now be visible as solid.

?“:"‘:  $
%  i —’fj

Exercise 5 — Selection filters

You may be wondering what the advantage is over the existing Revit functionality for visibility, other than saving a few
clicks changing the Visual Styles in the traditional way. The more advanced features of Rebar Visibility tool covered
in the next exercise will help clarify its advantages.

In this exercise we are going look at how we can use filters to display specific rebar.
1. Openthe 3D Foundations Rebar view from the project browser -01 Level Rebar > 3D Views (3D RC View).
2. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Rebar Visibility.

GRAITEC PowerPack

2 [ M

Rebar |Transversal
Visibility |Distribution

|
f
£

3.  When the Reinforcement Visibility dialog box opens set the following:
v' View as — 3D solid
v" View State — Unobscured

4 Now click | Select by filter |
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5. Tick Partition and then from the dropdown list select P02, as shown below.

(& Reinforcement Browser >
Filters
Enabled Filter Type Value Inverse
] Reinforcement Type
Partition ‘P02 v O
] Reinforcement number
O Rebar Shape
[ Diameter
O Host type
O Level
O Material
Filtered reinfarcement: 12 (61)
GrPoweRPACK [ig] [ ok | [ Concel ][ Help

Note: You can select more than one type if required. Doing this will refine the filter further.

6. Select OK to return to the reinforcement visibility dialog box.

& Reinforcement Visibility »

Rebar appesrance Reirfarcement Visioity

View as 30 solid o] Rebar
o] Fabric
View state Obscured (hide rebar)

) Ares

Select bars

Range of speration

[ Selectiby fiter |

o Path

Range of operstion

® Active view Project ® Active view Project

CTPOWERPACK [7] ok | [ cancel Help

Note: In the right hand panel you have options to select if the visibility state is applied to rebar, fabric, area or

path reinforcement.

7. Again, make sure you leave the range of operation set to Active view, so it will only make reinforcement visible in
this view and not the whole model.

8. Now select OK to apply settings. Note how only the visibility state of the selected partitions has been affected.
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Transversal rebar distribution

This tool enables the automatic generation of transversal rebar sets with multiple spacing for linear elements. From the
easy to use interface the user has the option to quickly create multiple transversal reinforcement cage configurations.

When adding distribution bars to a beam using standard Revit® functionality, bars can either be added by ‘fixed
distance’ or by ‘number of bars’. It's not currently possible to justify rebar by a zone which means in the example below
three different rebar sets would need to be added to achieve the distribution required for this beam.

Zone 1 ' Zone 2 ' Zone 3 ;

Bars @
100 c/c

Bars @
200 cle

|
Bars @ |
200 cfc |
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Exercise 6 - Placing traversal distribution bars in beam

In this exercise we will look at how we can distribute bars all at once and create as many zones as required using the
GRAITEC PowerPack tool Transversal Distribution.

1. Now open the Elevation B1.11 view from the project browser 01 Level Rebar > Elevations (RC Elevations).
2. On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Transversal Distribution.
GRAITEC PowerPack

2| W

Rebar | Transversal
Visibility] Distribution

3. Select beam B1.10 and the transversal distribution dialog box will open on screen.
The transversal distribution tool automatically reads the dimensional information from the beam selected, i.e. the
beam length, width and height.

& Transversal distribution X

Dimensions Stirrup shape Sketch

Element length (L) 4550 mm

Element section (BxH) 300 mm x 600 mm

Reinforcement parameters
Type HE6 ~ | Hookstart | Stirrup/Tie - 135 deg. i
Concrete cover 46 mm| Hookend | Stirrup/Tie - 135 deg. -

Definiticn Distribution type

Define rebar with | Quantity w

Exceeding length I|I| ‘ ”I”IE Affect end offset ||| | | | | | | | | |||

Start/end offset 46 mm 46 mm

<

Distribution

Custom: Add Remaove

GrPOWeERPACK [@ [0k ][ Conea ] [ e

Dimensions: Information extracted from selected element.
Stirrup shape: Allows you to choose different stirrup shapes.
Reinforcement parameters:

- Select the bar type/size

- Cover to concrete

- Define the hook at the start or end of stirrup
Definition:

- Define rebar with: How rebar will be spaced

- Exceeding length: define end conditions

- Start and end offset setting out

Distribution type: Set zone distribution type

Distribution: Allows you to customize the number of bars or spacing’s in each part of the zones selected and add
more zones.
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Leave the Stirrup Shape as the default option: rectangular shape.
Under Reinforcement parameters, change the Type to H10 and the Concrete cover to 30mm.

In Definition, change the Define rebar with to Spacing and length, then set the start and end offset to 50 and
finally in Distribution type select 3 zone distribution.

7. Inthe Distribution panel, set the spacing to the following:
Zone 1 =200mm, Zone 2 = 100mm, Zone 3 = 200mm as shown in below image.

The number of bar will be automatically calculated.

Distribution
Custom:
MNo I S L
1 200.0 mm 600.0 mm
2 2 100.0 mm 250.0
2 2000 mm 600.0 mm

8. Now select OK to finish.

All the bars should now be added to the beam, but due to the Visibility State they are not visible in this view.

9. Select from the ribbon GRAITEC PowerPack tab > Reinforcement panel > Rebar Visibility. Then simply click
OK, the tool should remember the settings from the earlier exercise and the bars should appear in beam B1.10.

A
"

-()- « »
@ Quick Tip: Why not isolate this beam in 3D view by usingthe ™~ Auto Section Box tool on the
GRAITEC PowerPack Ribbon.

1. Select beam B1.10, then from the ribbon GRAITEC PowerPack tab > Modelling panel > 3D View >
Auto Section Box.

2. In the Auto Section Box dialog box select a view you wish to use and an offset.
Note: You can always duplicate the view to create a new one.
3. Click OK and your beam should now display in a 3D view.

If you have selected the wrong element you can simply deselect it by holding down the shift key and left-
click on the element in question.
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Managing rebar sets

Managing rebar sets using standard Revit® tools can be fairly hit and miss as well as labor intensive. As mentioned in
the previous exercise it's not possible to justify bars by zone and you need to model each zone separately.

In the next chapter we will take look at the PowerPack tools developed to simplify this process, these are:

e Explode Rebar Set: Explodes rebar set to individual bars

e Split Rebar Set: Divides a rebar set at a selected point

e Isolate Rebar Set: Removes a single bar from a rebar set, leaving behind one or more rebar sets intact

. Unite Rebar Sets: Creates a rebar set from a selection of bars

Exercise 7 - Explode rebar set

This tool divides a rebar sets into single reinforcement bars, which is handy for modifying individual bars. The most
common modifications are move, copy, rotate, stretch, trim, delete, changing shape, and bar diameter.

1. In Project Browser under 01 Level Rebar > Elevations (RC Elevations) open the Elevation B1.11 view.

2. To explode a rebar set you need to select from the ribbon GRAITEC PowerPack tab > Reinforcement panel >
Rebar Set > Explode Rebar Set.

0 -
‘[Ui:l[] Explode Rebar Set]

3. Next, pick any of the bars in the first zone (on left hand side) within beam B1.10 between gridline 1 and 2. You
will see that all the bars have been removed from the set and are now individual bars.

Zone 1 Zone 2 Zone 3
[ il

Exercise 8 - Split Rebar Set

An alternative way of editing specific bars of an already existing rebar sets is to divide the set into two sets in order to
modify them separately. The Split Rebar Set tool divides a rebar set at the user-specified location making this tool
handy for quickly creating an unequal stirrup distribution.

In this exercise we will look at how this works.
1. Remain in the same Elevation B1.11 view, but move over to the beam B1.12 between gridlines 3 and 4.

2. This time we are going to split the beam’s reinforcement into two zones. From the ribbon select GRAITEC
PowerPack tab > Reinforcement panel > Rebar Set > Split Rebar Set.

[m Split Rebar Slet ]‘

3. Move your curser over the rebar within the beam and click on the reinforcement to select the set.

1.
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4.

Now pick the 6" bar from the right hand side where the beam height changes to split the rebar set at this point -

leaving two separate rebar sets for easy editing which we’ll come back to this is a later exercise.

‘ B2

Bi12 01 Level (F

: -

| % |

Exercise 9 - Isolate Rebar Set

As suggested this command isolates a bar between two sets at a desired location.

1. Remain in the same Elevation B1.11 view but move over to the beam B1.11 between gridlines 2 and 3.
2. This time we are going to isolate a bar from the set, creating two sets either side. From the ribbon select
GRAITEC PowerPack tab > Reinforcement panel > Rebar Set > Isolate Rebar Set.
E]Em Isolate Rebar Set
3. Pick any of the bars to select the whole set, then pick the bar you wish to isolate.
You can see the bar is now isolated with the original split into two sets either side of the isolated bar.
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Exercise 10 - Unite Rebar Sets

Individual bars or two or more rebar sets can be combined into a single rebar set using the Unite Rebar Sets
command. The resulting rebar set will adopt the spacing parameters of the larger set selected.

1. Remainin Elevation B1.11 view and with beam B1.11 between gridlines 2 and 3.

2.  We'll re-join the rebar sets we isolated in previous exercise. Select from the ribbon GRAITEC PowerPack tab >
Reinforcement panel > Rebar Set > Unite Rebar Set.

mmh Unite Rebar Sets

3. Select first bar set on the left, this will select the bar set to join to. Then pick the single bar followed by the bar set
to the right.

Note: The multiple selection is automatically enabled so you can select more than one set.

7] Multiple

5. Click Finish on the Options bar, or hit Enter to complete the action.

Hover over or select the bar set to see they are united as one.

Trim and Extend

The tools in the Trim/Extend group allow users to adjust reinforcement to suite the shape of the host element.
Reinforcement created in hosts with an irregular shape or with depressions or with openings can be adapted to the
formwork using one or more of the tools in the following exercises.

Exercise 11 - Rebar to Face

This tool makes it possible to stretch/trim the reinforcement sets to a chosen edge of the concrete element. The side of
the rebar closest to this face becomes stretched or trimmed and the face to which the rebar is stretched/trimmed can
belong to the same or a different concrete elements (bars can be stretched from a column to the exterior face of a
beam supported by the column for example).

The tool can be applied for rebar sets or for individual bars and multiple rebar selection is allowed.

1. Sticking with Elevation B1.11 view (from the Project Browser under 01 Level Rebar > Elevations (RC
Elevations) open the Elevation B1.11 view).

2. Zoom in to beam B1.12 on the right side. You will recall in an earlier exercise we split the bars at the notch in the
beam on right side. If you skipped that part it is repeated here, otherwise jump ahead to step 6.

| |
| |
B1.12

.............................................

! - !

3.  From the ribbon select GRAITEC PowerPack tab > Reinforcement panel > Rebar Set > Split Rebar Set.

i\r]_i:]m Split Rebar Set ]‘

4. Select any of the bars in the rebar set, this will start the action.
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5. Move your curser over the rebar within the beam and click the last bar inside the larger part of the beam. The
rebar sets should now be split into two sets.

6. Let's switch to a 3D view as it is easier to select a face.

7. In Project Browser under 01 Level Rebar > 3D Views (3D RC View) open the 3D Beam B1.12 on GL C view.
Adjust the orientation to suit and zoom in.

8. Select from the ribbon GRAITEC PowerPack tab > Reinforcement panel > Trim/Extend > Rebar to Face.

m |1|~ Rebar to Face }r

9. Follow the instructions on the Status bar and pick the bars or bar sets you want to adjust.

Pick rebars you want to fit to face

10. Then, select Finish from the options bar. The rebar is now selected.
11. Next, select the face to which the bars should fit to and the bars will adjust (also works on sloped faces).

\_

\._,...—-—-"""
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Exercise 12 - Area to Element (Fabric Area)

To stretch the reinforcement to fit the complete dimensions of the host concrete element can take some time. The next
command increases productivity whilst working with rectangular or irregular shapes, circular edges, obtuse angles or
large number of edges. It can be applied for Structural Area Reinforcement, or Fabric Area Reinforcement.

1.

Open 02 Level (Second Floor) Slab view from Project Browser under 02 Level Rebar > Structural Plans > 02
Level (Second Floor) Floor RC.

You should see some Structural Fabric Area has been placed in the top left of the slab.

To adjust area reinforcement to shape we are going to use the Area to element from the ribbon GRAITEC
PowerPack tab > Reinforcement panel > Trim/Extend > Area to Element.

GRAITEC PowerPack | Modify [+ )=

a@ I woea gq .

Rebar Transversal Eﬁ ’ 'E) X Bending ||||||

Visibility Distribution |&gl =| 22 (@ Detail
R EL{ "
|1|. Rebar to Face

0

.

‘@ Area to Element
I

Follow the instructions on the Status bar and select the area reinforcement or fabric area you want wish to extend
to face of slab.

Select Area Reinforcement or Fabric Area

Hover over the area fabric and the left-click, it should automatically expand to fill full area of the slab.

Quick Tip: Why not use the Rebar Visibility tool to show the rebar or combine with the Auto Section Box
to create a dedicated 3D view.

Exercise 13 — Area to Element (Area Reinforcement)

1.

Open Elevation on Wall GL 4 view from Project Browser under 00 Level Rebar > Elevations (RC Elevations).
You should see some Structural Area reinforcement has been placed towards the left side of the wall.

To adjust area reinforcement to fit the area we are again going to use the Area to element from the ribbon
GRAITEC PowerPack tab > Reinforcement panel > Trim/Extend > Area to Element.

GRAITEC PowerPack | Modify =

a@ o woea 7,

Rebar Transversal Eﬂ | '@ X Bending ||||||

Visibility Distribution |&g) = | 22 (& Detail
R EL{ "
|1|. Rebar to Face

r
I

‘@ Area to Element
I

Follow the instructions on the Status bar and select the area reinforcement or fabric area you want wish to extend.

Select Area Reinforcement or Fabric Area

Simply hover over the area reinforcement and the left-click to expand the reinforcement to the extents of the wall.
If you open 3D Wall on GL 4 view from Project Browser under 00 Level Rebar > 3D Views (3D RC View), you
should see the bar now extend to the full extents of the wall.
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Exercise 14 - Cut Openings in Rebar set

Now we have created rebar, let’'s take a look at how it can be trimmed around openings without having to delete and
recreate the reinforcement. Reinforcement bars that intersect the opening will be detected and split bars around the
opening. The newly-created rebar above and below the opening will receive new rebar numbers and the ones that do
not intersect the opening will keep their original rebar number.

Rebar sets can be split around openings at once. The cut operation will take into account all the openings located in
the host element.

1. Open Elevation on Wall GL 4 (1°' - 2”“') view from Project Browser under 00 Level Rebar > Elevations (RC
Elevations).

You should see some Structural Area reinforcement has been placed on the left face of the wall.

2. To adjust area reinforcement around the opening we are going to use the Cut Openings in Rebar Set from the
ribbon GRAITEC PowerPack tab > Reinforcement panel > Trim/Extend > Cut Opening in Rebar Set.

GRAITEC PowerPack | Wadify 0=

@ |I| | DDH Rebar Set - _93 @
Rebar Transversal @ RebarIn Element '@ ¥

Visibility Distribution |Eg) Trim/Extend EORNEN
E |+ Rebarto Face

>
@AI’EE to Element
P—

@ Cut Openings in Rebar 5et
% Cut Openinas  in Area

3. Hover your curser over the reinforcement and the left-click the bars will be cut around the hole in the wall.
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Exercise 15 - Cut Openings in Area

Adjusts the reinforcement of a wall or a floor when an opening is created in the host element that modifies its external
geometry. The most common situation is a door or window opening in a wall. The command can be applied for both
Structural Area Reinforcement and Fabric Area Reinforcement.

Note: The cut tool can be applied to all types of structural openings and to any shape that has had the external
geometry of the host element altered.

1. Open Elevation on Wall GL 3 view from Project Browser under 00 Level Rebar > Elevations (RC Elevations).
You should see some Structural Area reinforcement has been placed in the wall covering the door opening.

2. To trim the area reinforcement around the door we are going to use the Area to element from the ribbon
GRAITEC PowerPack tab > Reinforcement panel > Trim/Extend > Cut Openings in Area.

GRAITEC PowerPack | Madify =

@ |_|)| | | 000 Rebar Set - £ &

5| RebarIn Element ~ | [0 [{)
Rebar Transwversal ﬁﬁ Ebarn Bemen SN

Visibility Distribution |Egg) Trim/Extend - o R
@ |1|. Rebar te Face

2
7R Area to Element
%Cut Openings in Rebar Set
%Cut Openings in Area

3. Hover your cursor over the area reinforcement and the left-click on the area reinforcement. The reinforcement
should be cut accordingly and it will also automatically extend the bars to the extents of the wall.

\

N/

T TTTT] iiiiiiiﬁ_

Use the Rebar Visibility tool to show the rebar.
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Part 5 — Rebar Annotation in Revit®

To efficiently document the model, the PowerPack provides a series of useful features, to smooth out some of the
operations required to get your design to the printed page, such as enhancing the numbering so that it becomes a
more useful way to control your rebar, produce details automatically, and also speed dimensioning. This chapter looks
at some of these tools.

Exercise 6 — Assign to Sheet

This tool is used for assigning reinforcement to a specific sheet useful for associating the rebar to the drawing number
or name.

1. In Project Browser under 01 Level Rebar > Elevations (RC Elevation) open the Elevation B1.11 view.
2. Select from the ribbon GRAITEC PowerPack tab > Reinforcement panel > Assign to Sheet.
EHa fq e 0 4t

Assign To Sheet
2 §
= Prompts a selection of reinforcement which will be assigned to
ne selected sheet. If no reinforcement selected, then a
reinforcement visible in view will be assigned.

B Press F1 for more help

The selection of reinforcement can be done in two different ways:
e Select reinforcement — allows the user to perform single or multiple selection of the rebar;

e Select by filter — allows the user to choose a certain category of rebar based on one or several criteria at a time.
In the dialog that appears, enable the desired filters to select the rebar you want assigned.

Note: If no reinforcement elements are selected, the Assign to Sheet tool will apply to all visible reinforcement in
the view.

3. To pick the reinforcement click on | Select reinforcement | then click on the bars within beam B1.10.

4. Once you have selected all the bars, click from the Options bar.
Select BEAMS from the sheet list and click OK.

Gr Assign To Sheet X

Select view sheet

PROJECT INFORMATION
RC DETAILS OF FOUNDATIONS (SHEET 1 of 1)
Bar Bending Schedule

RC DETAILS OF COLUMNS (SHEET 1 of 1)

Reinforcement to assign

Select reinforcement Reinfercements chosen: 0 Select by filter

GrPOWERPACK [ [ ok J[ cancel |[ melb ]

After completing the selection, the reinforcement can be identified as assigned to one sheet through a unique G.Sheet
parameter value in the properties panel.

Properties x
Rebar Bar -
H12
Structural Rebar (1) ~ | B8 Edit Type
BEAMS |
UL
chedule Mark
|6 Sheet BEAMS
e Tirmap 7 Tie
Stirrup/Tie Attach... :Interior Face of Cove...
Shape Rectangular Stirrup
Shape Image <Mone>
Hook At Start Stirrup/Tie - 135 deg.

GrGRraiTec 46



G.ﬂ.L}\-’ ANCE

GRAITEC ADVANCED TUTORIALS

Exercise 7 — Set Rebar Number
This tool allows the user to manually change the rebar number of a selected bar.

1. In Project Browser under 01 Level Rebar > Elevations (RC Elevation) open the Elevation B1.11 view.

Let’s check to see what the bar mark number is from the link/stirrup bars within beam B1.11.
Move your curser over the bars and left-click to highlight the bars. Then from the properties window you should
see the Rebar number is currently set to 17 unless you have changed it during one of the previous exercises.

Properties x

Rebar Bar .
H12

Structural Rebar (1) ~| £ Edit Type

&

Construction 2
Partition B1.11

Schedule Mark
G.Sheet

Style Stirrup / Tie
Stirrup/Tie Attach... iInterior Face of Cove...

To set a rebar number select from the ribbon GRAITEC PowerPack tab > Reinforcement panel > Set Rebar

Number o
Select the link/stirrup bars in beam B1.11. The Set Rebar Number dialog box will appear on screen.

X

3.

4.

{7 Set Rebar Number

Reinforcement number

Current

Change to

OK || Cancel || Help |

G POWERPACK |

If you change the number in the ‘Change to’ field, it will change the reinforcement bar mark number.

Note:
Alternatively, if you just leave it, it will be set to 1.

5. Let's change the bar mark number to 18. The following message should appear on your screen.
*

Rebar number exists

The number you are trying to assign is already assigned to ancther reinforcement.
The number of the other reinforcement will be changed to 22,

If the chosen number is already assigned to another bar, a message is displayed to inform of the situation
automatically detecting, and proposing to assign, the next available number in the sequence to the other bar. Click
‘Cancel’ to abort the change or ‘OK’ to change the selected bar as specified updating both bar numbers.

GF’GRNTEC
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Exercise 8 — Renumber Reinforcement

-7
The ‘Renumber Reinforcement’ tool 3D automatically changes the numbers for all reinforcement in order to eliminate

any gaps that may appear in numbering sequence, or to create a uniform count starting from a specific number.
The numbers assigned to the rebar may be further used to filter rebar.

This operation will detect identical reinforcement considering rebar shapes, dimensions, materials, bar diameters.
Depending on the selected mode of operation, the command behaves in two different ways:

e Per sheet: This affects a single sheet — in which case two rebar assigned to different sheets can receive the
same rebar number.

e Per Project: This affects the entire project — in which case the first option is disabled and the reinforcement
assigned to sheets is reset.

Exercise 9 — Browse Reinforcement

As it suggests the ‘Browse Reinforcement’ @ highlights rebar or fabric sheet based on a filter and highlights all
instances in the corresponding view.

Note: The user can navigate (rotate, move, zoom) through the view, while the dialog is open.

The tool allows the user to choose a certain category of rebar, based on one or more criteria at a time.
1. Open Rebar — 3D view from Project Browser under 3D Rebar > 3D Views.

2. To browser reinforcement select from the ribbon GRAITEC PowerPack tab > Reinforcement panel > Browse

&

3. Inthe reinforcement browser enable Partition and select value P03. As shown in below image.

Reinforcement.

(& Reinforcement Browser 2
Filters
Enabled Filter Type Value Inverse
] Reinforcement Type
Partition P03 -~ B
] Reinforcement number |
] Rebar Shape
] Diameter
] Host type
] Level
] Material
Filtered reinforcement: 6 (96)
GrrowerPACK [ ok [ Conc J[ tep |

The view should have zoomed into the area where P03 is located. Spend a few moments trying out some of the

other powerful filters.

GGRAITEC
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Exercise 10 — Select by Rebar Number

This tool -Q allows the selection of all instances of a rebar or fabric sheet by ‘Mark’ making it easy to edit common
the properties in one go (such as diameter, hooks, rebar shape, etc.) Simply by selecting one rebar or rebar set from
the project, all instances with the same Mark number will be automatically included in the selection.

1. Remainin Rebar — 3D view from Project Browser under 3D Rebar > 3D Views.
2. Then on the ribbon choose GRAITEC PowerPack tab > Reinforcement panel > Select By Rebar Number.

3. Follow the instructions on the Status bar and pick the reinforcement type you wish to select in your project.

Select reinforcement

If you select a bar which has been placed multiple times all of these bars will be highlighted in the view.
== e ——

[

RV k)
i

K/ VB VRV VRV

VIRV IAN
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Exercise 11 — Bending Detalil

]
Bending

The Bending Detail tool Pl s a great time saver as it automatically creates rebar shape details with tags and
dimensions for one or multiple rebar, regardless of their shape or quantity.

500 240 1140

%
& -
o

525

390
390

2000

555
5955

240

1. Open -01 Level (Foundations) Reinforcement - PO1 view from Project Browser under -01 Level Rebar >
Structural Plans.

Bending
On the ribbon select the GRAITEC PowerPack tab > Reinforcement panel > Bending Detail Detail |

3. Inthe view select bar mark 04, as shown highlighted in below image.

19 H12 04 100 mm T1

—— ——

11T H18 01100

——
-

TTH12 03 10

A

4. Now select i from the options bar or hit Enter on your keyboard. A detail view of the bar shape with
associated tag and lengths should appear, as shown in the below image.

——
——
—4—

I\
I
|
|
|
T
|
|

1140

Note: Please make sure that the following visibility is set so the shape diagram will appear on screen.

1. In the Visibility/Graphics dialog box under Model Categories > Lines > G.DetailLineSytle. Also under
Annotation Categories > Text Notes.

2. You may need to untick Crop View from the view properties window.

Exients 2
Crop View I

Crop Region Visible

Annotation Crop

View Range

[ Edit..

Associated Level

-01 Level (Foundatio...

Parent View

-01 Level (Foundatio...

Scope Box

Mone

Calian Grmbhalic

0 &

GGRAITEC



G’#‘-.L}\-’ ANCE

GRAITEC ADVANCED TUTORIALS

Exercise 12 — Symbols & Dimensions (Dimension Rebar)

To add extra dimensioning control, the PowerPack provides configurable detailing tools to help communicate your

design effectively where differing styles and standards exist

across the globe.

1. Go toview Elevation B1.11 in the 01 Level Rebar > Elevations browser

2. Focus on the bars between grids 3&4, and select Dimension Rebar from the drop down menu

|lesll ~

HH

” ” Dirmension Rebar
HH-H

”ﬁ“ Tag Rebar
HH-H

|||3|| Detail Rebar
HH-H

3. Select the bars in the beam B1.12 and press enter. The dimension inserted should overlay the bars, leaving the

two bars at each extent, like this

\ B1.

12

4538

TS

4. Move the dimension line up away from the beam for a clearer view.

Exercise 12 — Symbols & Dimensions (Tag Rebar)

Adding extra detail to your annotation is easy with the next tool, which adds a Tag family to display the bar information.

1. Select the Tag Rebar tool:

”ﬁ“ Tag Rebar
HHH

2. Select the bar range as before in B1.12 and press enter to apply the dimension.

Now select the dimension and in the properties browser click Edit Type.

4. Inthe Graphics area of the panel, select from the Tag

Family drop down list.

M_Rebar Tag : Type & Number

Structural MRA Rebar : MR& Rebar

M_Rebar Tag : Quantity Type Spacing & Mumber - 1 Line
M_Rebar Tag : Quantity Type Spacing

& Mumber - 2 Line

MRebarTag : Type Spacing & Number

Structural MRA Rebar Section : MRA Rebar Section

W

5. Click OK and the dimension is appended with extra information based on the Family selected. The drop down list
includes Families installed with the PowerPack and are customizible if desired.

H12

- 20

45

38

B1.12
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Exercise 13 — Symbols & Dimensions (Detail Rebar)

Similar to the Bending Detail feature, this quick draw method will allow you to place a dimension, tag, and detail in a
single move.

1. Select the tool from the drop down list.

”E” Detail Rebar ‘

HH

2. Using the same beam B1.11 select the rebar range to detail, and press enter and the view is updated like this:

263
ey
=4

Exercise 13 — Clean and Refresh Rebar

e

Keeping all your details current is simplified with the Clean and Refresh tool, which assess any changes you
have made which affect the details produced using the above tools and updates them, it also deletes any details that
are unnecessary as a result of deleted rebar sets.

1. Staying with the view on B1.11 as exercise 12, using the Delete Rebar tool:
|_IJ| | m- &9
& : ot
Transversal Iﬁ ﬁj o

¢ Distribution %5 Copy Rebar
R|I=5i

Delete Rebar
& |

select the beam and click Finish to delete the bars.

e

2. The diagram produced will still be seen above the beam. Click the Clean and Refresh Icon and the
diagram is removed as it is no longer required.

GF’GRNTEC
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To reset the details and annotations you have inserted using the previous tools, simply use the Show Rebar tool. This
will remove the bending details and dimensions drawn, and return the view to the original rebar style.

i 1213 % =Y i
3

Mumbering HH{ Tegsand Pipes Ter

Exercise 14 — Show Rebar

Show Rebar |

Deletes symbalic representation of a rebar set and unhides it

" | The option is available only in 2D views,

i
|

el

L1

R o T

e

I

‘| Press F1 for more help |

1. Move to the beam displayed between grids 3 & 4 B1.12. Using the methods learned in the previous exercises,
produce a detail diagram above the beam.

2. Click the Show Rebar tool and select the annotation overriding the reinforcement range, and press enter. The
rebar returns to its original plain display style.

The details and annotations are ready to tweak according to your draughting style, and to import into schedules and
drawings as you would with standard Revit views giving you swift process to rely on.
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Useful links and information

We hoped you enjoyed this tutorial. We welcome all feedback and new/improvement suggestions.

To contact your nearest GRAITEC office or Partner, click here.

=i P o
4 ) .

To download a free trial, read more information or purchase any product mentioned in this tutorial please visit Graitec
Store.

Products featured in GRAITEC Tutorials

Add-ons

PowerPack for Revit
Productivity add-on pack for Revit® with tools for Architectural, Structural and MEP Designers.
PowerPack for Advance Steel

Productivity add-on pack for Autodesk® Advance Steel with a range of specific tools to boost capability, productivity and efficiency.
BIM Connect for Revit

Connected BIM workflows supporting advanced model and information synchronization and typical industry standards.

Industry Solutions

Advance BIM Designers
A broad collection of advanced industry solutions for automating structural steel and concrete BIM and design-to-detail workflows.
Steel Structure Designer (Part of the Advance BIM Designers Structural Collection)

A powerful all-in-one building creator capable of configuring a wide variety of structures, from multi-story to simple portal frames in minutes.

Integrated into Autodesk® Advance Steel and Graitec Advance Design, the Steel Structure Designer is a perfect companion for any busy design
office.

Stair & Railing Designer (Part of the Advance BIM Designers Steel Collection)
Fast and flexible stair and railing modelling ranges for Autodesk® Advance Steel.
Steel Connection Designer (Part of the Advance BIM Designers Steel Collection)
Design steel connections to Euro Codes, US codes and Canadian codes directly in Advance Design or as a standalone solution.
Reinforced Concrete BIM Designers (Part of the Advance BIM Designers Concrete Collection)
Design-driven reinforcement calculation and automated 3D modeling and documentation production for concrete columns, beams and footings.

Products

Advance Design

Adva(gced finite element meshing and analysis for AEC projects delivering intelligent BIM connectivity and bi-directional links with Autodesk®
Revit™.
Advance Workshop

Advanced steel production management solution for steel fabricators needing to control, manage and automate project routing, tracking and
production in mixed CNC machine, HMI and general workforce environments.

Advance Workshop DSTV Viewer

Dedicated viewer for DSTV NC fabrication files with export capabilities.
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