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Enhance Rebar detailing with Revit and Graitec

Powerpack
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GRAITEC Innovation

Daniel GHEORGHE
GRAITEC Romania

Learning Objectives

e Generate parametric rebar cages for RC members, including automatic
constructive disposals.

e Stop wasting time generating bars and fabrics schedules and get quantity takeoff in
few clicks!
Rebar objects handling in your Revit Model: split, trim, extend, copy rebar...

e Custom and tune final rebar drawings with dedicated detailing tools.

Description

In this class, you will discover a set of effective tools to address rebar detailing topics within Revit
using the PowerPack add-on.

First, you will measure added value of using wizard for 3D cage generation, applied for usual
linear elements such as beams, columns and footings, respecting common constructive disposal
rules. Complementary tools to manage rebars during creation phase will be presented such as
controlling rebar visibility or manipulating bars (trim, extend, copy or split bars...).

Then, standards reinforcement will be completed with additional bars placed around openings
and edges for planar elements (walls and slabs). Automatic schedules will be created thanks to
flexible and configurable templates.

To conclude, reinforcement drawings will be generated with specific commands, assisting users
to choose right tittle blocks, to place views or schedules in final sheets. Drawings will be tuned
with bending details, automatic schemas completing schedules and end bar symbol.
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Speaker(s)

Stevens CHEMISE has the position of BIM Industry Manager at
Graitec Innovation , part of the Graitec Product Management Team
He has a Structural Enginering Background and 15 Years experience
in several BIM Software companies. With main technical expertise on
Revit, Navisworks, BIM 360, he closely works with for Architects or
structural engineer to improve workflow between Autodesk products
and Graitec design software. He’s the co-author of a books available in
France and ltaly for learning Revit concepts: Revit pour le BIM , Revit
per il BIM

Daniel GHEORGHE is a Structural Engineer, working as Technical
solutions consultant at Graitec Romania. Part of the R&D and Sales
departments with 7 years experience on Revit Structure , he’s Certified
Professional and ATC Instructor. He use his structural engineering
experience to develop and improve our solutions. Proficient with BIM
360, Dynamo for Revit, Advance Steel, Navisworks.
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General

User Interface

The GRAITEC PowerPack provides a broad suite of unigue commands and functionality to significantly
increase productivity when working with Autodesk® Revit®. To make it easier to find commands typical for
different GRAITEC PowerPack package configurations, changes have been made to the distribution of
commands.

ADVANCE
G POWERPACK

for Autodesk® Revit®

Three ribbons are now available:

On the PowerPack ribbon, users can find multidisciplinary commands for all revit users ( Architects,
structural, MEP...).

I Achitecture  Structure  Steel  Precast  Systems  Inset  Annotate  Anshze  Massing&Ste  Colsborate  View Manage  Add-ins  DiRoots PowerPack  PowerPackDetailng  PowerPackDesign  pyRevit Unity Modfy -

(2 [ : f?l XY % g L3 - C
% G 1128 @& & B Ge *agdl @ Y I~ S % : rol z
BIM _ Advance Create S Settings Linkto Excel | Family _Watemark Batch [} Eement Work Move/ 31 Grids Category  Add _ CADto_Joi/Unjoin Navisworks Openings 0, Detect | g Annotat.. Docume...| Windows ' Applicat.
Connect” Design Sheets [ @ Excel Tools” Manager” Manager Export Lookup Tracker Copy * Visibiity Parameters” RFA  Geometry  Clashes & View % Erors Y%
BIM Connect Cabinet BIM Data Files Identity  Work Modeling - 3D Views Structuesl  w - - - -

On the PowerPack Detailing ribbon, users can find commands for creating parametric 3D rebar cages, for
automating the creation of rebar views, 2D rebar bending details and lists with bending schedules, as
available in the Rebar Detailing package.

IGI Architecture  Structure  Steel  Precast  Systems Inset  Annotate Analyze Massiog&Site  Collaborate  View  Monage  Add-Ins DiRoots PowerPack  PowerPackDetailing  PowerPackDesign  pyRevit  Unity  Moddy ()«

i HOMU O = @E S O @ Dumere | 0o Eoo@ S L

Rebar In Element - [ Select by Rebar Numbe
Create_Constructive Main _ Bottom  Top _ Transversal Openings  Edge Rebar_ Split  Cranked A ol o Assign_ Rebar _ ¥ 7. oo ke 3 Delete by RebarNumber ~ Generate  Reinforcement  Bending _ Tag Multiple End Bar Detail Tag Dimension Show
Group” Dispositions  Bars ~  Rebar ~ Rebar  Distribution Reinforcement  Cage” Rebar” Bars Q) Trim /Extend = Layer * Visibility " (2 Browse Reinforcement Drawings Schedule tail Symbol Rebar Rebar Rebar  Rebar

Creste Reinforcement Edit Reinforcement Numbering and Selection Drawing

On the PowerPack Design ribbon, users can find commands for designing rebar cages according to
international design codes, as available in the Rebar Designing and Detailing package.

Architecture ~ Structure  Steel  Precast  Systems Inset Annotste Anslyze Massing&Site  Collaborate  View Manage  Add-ins  DiRoots PowerPack PowerPackDetailing  PowerPackDesign  pyRevit Unity  Modify (-«

& & 0 BHE < B H L B BEERE J R OB

Localization Family Design  Create_Geometry Soil Profile Soils Database Design Reinforcement  Loads and Calculate  Constructive Verify Design Main_ Diagrams  Generate  Generate Report
Mapping Templates  Group e c - Status  Bars - Drawings -
Manage Project v Assumptions Calculations Results

Figures

8 +80 +50 §+20000

TOOLS FOR ALL REVIT
USERS

DEDICATED TOOLS FOR USERS
REBAR DETAILING

LANGUAGES

Constructive For Architects, MEP, Features to speed up Revit users around the
Dispositions, Design Structural users (LinkTo  rebar cages generation globe
codes .... Excel, Family Manager, and detailing drawings

Element lookup ...)
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Parametric rebar cages for RC members

Main bars command

This command will generate 3D rebar cage for beams, columns, footing, and walls.

Architecture  Structure  Steel  Precast Systems Insert Annotate Analyze  Massing &Site  Collaborate  View Manage Add-Ins  DiRoots PowerPack  PowerPack Detailing

L Ho®dll 0 = @F Ve O Duip st Dsann

rﬂ Rebar In Element ~

Create _ Constructive] Main | Bottom ~ Top _ Transversal Openings Edge Rebar_  Split 9 Cranked Assign 3 Rebar . f,} Delete by R(
Group Dispositions | Bars Rebar  Rebar Distrib Cage Rebar  Bars s Trim /Extend ~ Layer  Visibility @ Browse Reinforcement
P Create Reinforcement Edit Reinforcement Numbering and Selection

The user interface will change depending the structural element selected. Then a very dedicated
dialog box wil allow users to set in detail the reinforcement configuration he want to generate.

Footings :

400 mm
Resiore |
GrPOWeRPACK G o (oo ]
2
X
Transversal distribution - all packages
23 bars from 0,05 m 5 2,85 m (Cokumn hesght = 2,77 m)
General Settings - all packages
6
Bar Color < E
Dismeter HAG (FeS00) E
nas i
Conigurations Steel Binders ~ |
Along 3 Pins. - -{S i
Along b None - 5 i
ST 4 ||
Package Settings T L | |
bad I
Number of spacings ink 5 i
| |
Bottom starter bars Spacing () 100 mm i
Sottom offset we) [00sm 4 i
Top offset Les) 055 m |
|
Package length 050m
AA !
Reman = |
Recalculste package stfecting Spacing |
8 i
L
fo—r2
X
GrPOWeRPACK & o ] [cewe ]
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Beams:

Gr Main Bars.

4 Battom longitucinal
#Saant
Layer 1
layer2
4 Top longrtudinal
#Spant
Layer 1
4 Anticrack
#Spant
Package 1
4 Transuersal bars
+ Spant
4 Top bars
# Suggart 1
Layer1
4 Support 2
Layer 1

POW Gt

1 2
Al A2
. == —
z
X1 ks
Reinforcement Sections
Bars
Quantity 4 Diameter (o | RL16 Fe235) ~
Left offset (X1): |-290 mm Right offset (X2): |-290 mm
Bottom offset @ (0mm
Hooks
Hook angle () [000" Hook sngle 2 [000"
a m h 2 |0
Ancharage lengths.
Ancharage length (AT: 0 mm Ancharage length 142x 0 mm
Calculate bars length

X
A AA
o
Horizontal transversal bars
P
Grpowerpack Gt o | [(ciow |
G Reinforcement: Main bars. X

a v
4 Wll Web
Vertcal Bars
Forizontal Bars
Fabrics
# Transversal bars
Verical
Honizental

Grpowerpack Gt

Bars.
Bar ol 7
Ciameter o8 (1)
Bottom offset (V1) /000 m Top offset (¥2x /000 m
Hooks
Fooi angie (n:[000* Haokangle @ [000*

T
”H“\vm e ]|

W & Fa L
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Group single-span beams into a multi-span beam

Continuous beams can be modelled in Revit in two equivalent ways: by defining a single multi-span element
or by defining multiple single-span and independent collinear beams.

One three-span beam Three single-span beams

However, for static calculations and reinforcement dimensioning, the second scheme can be treated in two
different ways: as a set of individually analyzed and reinforced beams or as one multiple span beam. The
first scenario is the default solution used by Graitec PowerPack, but collinear single beams can be grouped
to form one multi-span beam by using a new dedicated option called Create Multispan Beam.

The feature is available on the Create Group panel of the PowerPack Detailing ribbon:

Architecture  Structure  Steel  Precast Systems Insert Annotate Analyze Massing &Site  Collaborate  View Manage Add-Ins  DiRoots PowerPack  PowerPack Detailing |

21 HoMUW O = @ E -V O Qasinoshet ) e

- % ¥ Select by Rebar Numb
Create | Constructive Main  Bottom ~ Top _ Transversal Openings Edge Rebar  Split Cranked (ﬁ el Element Assign ~ Rebar _ Q o Mt f,} Delete by Rel
Group | Dispositions  Bars Rebar  Rebar Distril Reinf Cage Rebar  Bars 9 Trim /Extend ~ Layer  Visibility @ Browse Reinforcement

Q Create Reinforcement Edit Reinforcement Numbering and Selection
&8 Footing or Column

MultiSpan Beam X Level 2 X

After running the command, the user is inquired to select the beams to be grouped:

Design Status n
Level Y Type Y Template Mark Y GICId ¥ Status © ¥ GTCFile
(‘ v MultiSpan Beam | No Template Metric v MsB1 None Not calculated Ho @'
S Apply template S Reset Calculation - 'g Create New Group Synchronize folder: &

(@ Run calculations for selected

E Run constructive dispositions

GIPOWERPACK G oo

The program then checks whether the selected beams can be considered as one multiple beam the
following conditions must be met:

= Selected beams have identical families

= Selected beams have identical materials

= Selected beams are co-directional

=  Selected beams are not already grouped into another multispan beam.
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If the above conditions are met, a window appears for entering the name and selecting the element
template. The settings from one of the beams in the group can be used as a template.

Beam grouping uses the already-existing mechanisms available for grouping columns or foundations into
Design groups. Therefore, user can view the status of the grouped beams in the Design Status dialog, as
well as make changes to the group: adding or removing an element, changing a template or exploding a

group.
Note: A group of beams must have a uniqgue name. Adding or removing elements from the group will

automatically invalidate the status of the element given the fact that, by doing so, the assumptions of the
newly obtained group are different from the ones specific to the original group.

= Editing the name or components of an existing group can also be performed by using the shared
parameter dedicated to this feature.

Beams grouped in ‘Multispan Beam’ are treated in the same way as a single multi-span beam.

G Main Bars

4 Bottom longitudinal

Span 1 — 1 -
Span 2
b Top longitudinal
b Anti Al A2
nticrack . — =]
b Transversal bars z ‘]_
I Top bars
X1 +

Edge reinforcement generator

The new Edge Reinforcement command is used to quickly generate structural reinforcement
along the edges of elements such as slabs or walls. It is available on the PowerPack Detailing
ribbon:

PowerPack Detailing

ﬂ gE !_|,! | ﬂ E Ve 00 Rebar Set = pon

Rebar In El t -
ar_  Split  Transversal Opening Edge [Cranked @ Eoarin Slemen
ge  Rebar Distribution Reinforcement | Bars % Trim /Extend -

Reinforcement

Layers

This command works by selecting one (or more) edge face, so that the reinforcement can be
generated for multiple configurations.

/ /
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The configuration window allows the setting of parameters for:

» transverse reinforcement (open or closed)

G Edge Reinforcement = [u] X
Offsets
Top cover 200 mm Bottom cover 200 mm Edge cover 200 mm
[ Use bigger top/bottom cover value if collision with other reinforcement is detected
Transversal bars | Longitudinal bars

8ar Type °10 v

Shape Open I: v u

Hook (none) 2 LA »
Length L1 = (4000 mm
s o .
2= [4000 mm
Spacing (s): [200.0 mm L2
Create compund bars O

Edge offset () [500mm e —

Grrowerpack

» and longitudinal bars, separately for vertical, top and bottom distributions.

G Edge Reinforcement - o x

Offsets
Top cover 200 mm Bottom cover 200 mm Edge cover 200 mm

[[] Use bigger top/bottom cover value if collision with other reinforcement is detected

Transversal bars | Longitudinal bars

Edge bars number (Ne): |2
T 1
Bar Type o o
Top bars number Ne: [1 l
—
Bar Type °10 x & N
Spacing (s2): [1500 mm
Bottom bars number (Ne): [1 Nb
Bar Type 010
Spacing (sb): [1500 mm

Edge offset (@) [00mm | I I | | | | | I | |

GrpowerPACK

The available settings allow for many different layout configurations, for example:
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Reinforcement around openings

The new Openings command is used to quickly generate constructive reinforcement around
openings. It is available on the PowerPack Detailing ribbon:
PowerPack Detailing

ﬂ ﬂE !-ll! | H E Ve 00 Rebar Set - P

Rebar In El t -
ar_ Split  Transversaf Openings Edge Cranked @ sharin Hemen
e Rebar Distributic einforcement  Bars @ Trim /Extend -

Layers

Reinforcement

The command supports the generation of reinforcement around openings on slabs and walls and
allows for generating rebars for multiple separate openings at once. For a selected opening it

opens the configuration window with parameters related to concrete cover and tabs for different
reinforcement bar types.

G Openings - o X
Cover
Eaterior face 200 mm Interior face 200 mm
[¥] Use bigger cover value if collision with other reinforcement is detected
[ Trim or remove bar i it is outside of a host
[ Main Bars | [] Diagonal bars Edge Bars tel &
Bar Type o10
Number per layer e [1
Spacing (s [1500mm
N N[
Anchorage w O[5 x© 25000 mm
® (5000
mm .
Number of layers m): [2
Layer position Middle
sE
“hm m
AovANCE
GrPoweRPACK T

The Cover section allows the manual control of the cover, the automatic cutting of bars in case of

holes close to the edge and the option to automatically adjust the cover to the existing
reinforcement, to keep the correct 3D arrangement of bars.

Cover

Exterior face 20.0 mm

Intericr face 20,0 mm

Use bigger cover value if collision with other reinforcement is detected

Trim or remove bar if it is outside of a host
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The remaining parameters are available on independent tabs separately for four optional
reinforcement types: Main bars (longitudinal bars along edges), Diagonal bars (bars that are
perpendicular to bisectors of corners), Edge bars (transverse bars along edges) and Lintel bars
(longitudinal and transversal bars above openings on walls). Thanks to the wide range of settings,
many different bar configurations are possible.
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In the case of nonrectangular shapes of openings, the reinforcement is generated on its
rectangular external perimeter

W 1N |

@

-
NJT] N NI

YIN
N
ol
N
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Generate bars and fabrics schedules

Native Revit reinforcement schedules

Graitec Powerpack provides a tool to easily create a template-based Revit Rebar Schedule for a structural
element, without having to go through all the steps from the Revit dialog.

The command for creating a new bar schedule is available on the Drawing panel of the Powerpack
Detailing ribbon:

Pack  PowerPack Detailing  PowerPack Design  pyRevit Unity Modify (12 ‘

R | B | )
@ Set Rebar Number i =1

bar Number ) i .
f,} Delete by Rebar Number ~ Generate  |Reinforcement | Bending —Tag Multiple End Bar
iforcement Drawings Schedule Detail Bars Symbol

Numbering and Selection Drawing

After selecting the element (or elements) and calling the command, a window with the settings appears:

G Create Revit Reinforcement Schedule x

Category | Structural Rebar v

Template (@ Current project (O  RevitBarSchedule_UK E
Type BarSchedule - P13 B3
(®) One schedule per element Host Mark filter &

(O Create / extend partition

Use existing partition

The first step is to select the template file. Templates are Revit models, with defined structural rebar
schedules. This solution allows using the same template on many projects and/or computers. User can
define any number of customized template files; each file can contain many different types of structural
rebar schedules with the appropriate configurations (fields, filters, sorting and formatting).

Graitec PowerPackincludes default template files, separate for each country, each with several typical types
of structural rebar schedules.

For a multiple selection of elements, the user needs to decide how the information is handled in the bar
schedule to be created:

= One schedule per element — generates individual reinforcement schedules for each selected element
Host Mark filter ha

In most situations, each schedule is created using, the element mark as a filter:

Host Mark and Host Category filter ~

If several elements from different categories have the same mark (a column and a wall for example), the
schedules can be defined using both the mark and the category of the elements as filter
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= Create/extend partition — allows defining a new partition with a given name and creating one common
schedule (if the chosen partition name does not already exist in the project) or to add bars to an already
created partition (by typing an existing partition name)

(O Create / extend partition New patrtition or existing one

This option will overwrite the partition property of all the bars in the selection and assign them to the newly
chosen partition

o Selected reinforcement belongs to the following partition(s): P1, P2. By continuing this
command, selected reinforcement will be assigned to the new specified partition.

= Use existing partition — from a multiple selection of rebar that may belong to N partitions, the list will be
generated only for the selected partition. All available partitions from the selection are listed for the user to
be able to choose the desired one.

After the bar schedule has been generated, it becomes visible in the Revit Project Browser and can be
edited and used to create documentation.

= @3
<BarSchedule - SF 6(3)>
A | B c | o | e | £ | e | 1 J K | L
Diamétar Number Total Length . 4
i : : : U T /olgnt
e .Uanrn imm] Por ‘G T ) :sma Grade: Vionht (koimi i otal Weignt [xg] { Schema Host
e R )
B B 19
B8 . 10
59 10  : ; -Orafling Vew -8
64 10 10 BSOOA | 067 0.56 i-DramngVew-9 :  SF6
6 : 10 1 0.91 BS00A 0617 056 : - Dratting Vew -9 SF6
. 2 . L AR .. O OO, T N KOO, IO ... A reetrso R TR ARG e OO o Ll S SN S ]
(14 10 309 1 H 1 1 0.81 BE00A 0817 058 ?-Draﬂing\/zw-g SF8
Sum. 48 48 76.78 47.34

It's worth mentioning that Revit native bar schedules may include all rebar hosted by the considered
element, both those automatically generated by Graitec PowerPack and those manually added by the user.

It is important that such schedules can be generated automatically for objects other than beams, columns
and foundations - for example, for slabs:
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bkl
1
. BarScheduls - Slab P!
iaiuas.s ] we |Domr | gty [ A Tad | aed it | Ttd wupre | o
T (rm) I | rent | Berseste | Totdd  [UF (0] | Grade Guin) ol
; > r . 1 W L) 1 " 101 01 Rl 0333 234 r1
n 1 700 9 1 ® 0.0 oA R 30z L4l
r . 1 100 L) 1 o 2.0 MO A 033 L r
i jots N s 10 7 W0 320 | A | (un 152 B
® ] GH ) T £ W0 | B500A |01 30¢ 1
T - 1 -0 19 1 [ W60 s 0333 212 LAl
W w | e | & 3 | enEa | O50A | 1208 %198 &
¥ - " Rl - 1 L a1 oA 1308 LR I LA
1 W w WA L] 7 ¥ T | BWA |15 L) i
T 10 d 268t [] 1 L 0 5002 1108 1760 LA
n i d 212 14 1 - N4 WS0A 1208 1510 )
RLE 30 O 3 T W | NN | Bk | 138 L3 Fi
E | m N4 1 1 T 119 | ®s00A | 0222 0is &
o 20e e 1932 3% s

Note: To create a reinforcement bar schedule for a given element, it must have a host mark set.

Native Revit reinforcement schedules can be also automatically generated on sheets with drawings created
by Graitec PowerPack.

Gr Drawing Settings X
Beam nﬂ

- W
Template Modéle de Poutre gl E’ Apply to Al

Column |]

w (= @)@ [allAT 7
Template Modéle de Poteaux o D

Footing s
w(al[a][e][e][a][0][=][e][¢][¢][e][e2
Template Modéle de Foundations ] D
Title Block

|
v ol (0] (] [

Template Graitec A1 Metric < D Apply to All

Generate reinforcement schedule

Category [ structural Rebar v

Template @ Currentproject (O  RevitBarSchedule UK

@[]

Type L BarSchedule - P13 o

Sheet

O Do not generate sheet
(®) Generate one sheet per structural element

() Generate one sheet for all structural elements

Grpowerpack Gt

For each option, the user can select both the appropriate template and type of the schedule.

The selected reinforcement schedule type is then visible on the generated sheet:
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Rebar schedule schemas

In order to improve quality and control, a number of changes have been made to the mechanisms
for generating bar schemas.

One of changes is a split of mechanism for generating schemas of rebars visible on schedules
and used as bending details on drawings. Thanks to this the representation of the schema on
schedules is a single line, not the real diameter of the bar, which improves their clarity.

720

%\ 720

90

320

The scaling mechanism of schemes and fonts used has also been modified. In the Reinforcement
Configuration window, on the Schedule Schema tab, you can now set the type for the text used
on schedule schemas, which, in conjunction with the View scale option, makes it possible to match
the size of the descriptions on the generated scheme images according to your needs.

Page 15



4\ AUTODESK.

UNIVERSITY

G Reinforcement Configuration X

| Symbols & Dimensions | Detail | Schedule Schema | End Bar Symbol | Other |

Image

Schedule schema text note type | G.5cheduleSchemaTextMoteType - |
Image file format type | PMNG - |
View scale |100 |

Thus, all text used on schedule schemas have the same size and depends only on the set scale
and type of text.

N® Bars Length Schema N® Bars Length Schema
2
12 | 5#10 (B5008) | 9110 | 8 gepe B 12 | 5#10(B500B) | 9110mm |8 ., &
13 | 5#10(B500B) | 8750mm |8 L, &
o (=]
13 | S#10 (BS00B) | 8750 mm | & gepy & 14 | 3#10 (B500B) | 1400 mm 1400
2500
14 | 3#10 (B500B) | 1400 mm | 1400 15 [ 10413 (B500B) | 2840 mm | g
15 [10#13 (B500B) | 2040 mm | g, 2290
[ar]

The new Display bending radius option available for bending details applies also to schedule
schemes allowing for the display the bend angle and the symbol and the value of bending
diameter.

20° 2140

-

§Fg13
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Rebar objects handling in your Revit Model

Split Rebar

Split rebar functionality allows for dividing existing reinforcement bars with the use of multiple possible rules,
including maintaining the continuity of the divided bars.

There are three commands available allowing three modes of splitting:

» Split Rebar — it is an automatic mode for splicing straight bars (with/without hooks) defined as single or
in a set (including regular and varying length set type), respecting a set of rules and different connection

_ —— . —;\\\\ﬁ ——=
S s ===
e —
————— S
_— e R ———
oS —_—
—— —_
— i —————— —— —_—
T —t
— = ———————
— ————— To——
—— —
o e e
= —————— ——— -~
e ——— e —, -
. e —— S
_ ———— R ——— O =

« Split at Line — it is a manual mode available only on 2D view that divides rebars (single or in a set) by
using earlier defined lines.

« Split at Element — This is a new feature, dedicated to split rebar distribution by selecting a
structural element which will be the dividing element. In the following example, a beam was
selected to cut all longitudinal rebars.
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The Split Rebar commands opens a configuration dialog that contains settings for selecting
either a splitting method or a connection method; the preview is based on real geometry and
offers the possibility to edit the lengths of divided bars.

G Split Rebar — [m] X
Split method Connection method [] staggered
Exact number of splits 2 Lapped bars
Splits 3 b
I a
Splitlength (36500 mm . 1 |_: 7*
——
Lap length b O [50 | x@=7000 mm
@ [3000m
Shift rebars
Shift direction Position 2 (Right)
[[] Keep hooks on both ends s L
Splits for odd rows Splits for even rows Mode
Start End Length Start End Length © Split Rebar
0.0 mm 3650.0 mm 3650.0 mm Create only dividing lines
33500 mm 70000mm | 36500 mm
| | Preview
6700.0 mm 10350.0 mm 3650.0 mm
3D || 2D I
Preview
- 3.6500 - 3.6500 — 36500 | g
|| |l ==
m |
ADVANCE
GrPOWERPACK
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There are three available methods of splitting rebars:

* Exact number of splits — bars are divided into a number of segments entered by the user, having the

same length;
» Exact length of split - bars are divided into segments, having the same length as entered value. For this

method, bars are always lapped;
* Maximum length of split - bars are divided considering the maximum (stock) length.

The last method has two additional functionalities: the first functionality comprises the selection of the
direction of the splitting:

From start to end

From end to start C——— O + . .

From ends to center e e [ = i) =

20000 30000 20000
3

From center to ends e | ] "

The second functionality is the selection of a method for managing the variable (remaining) length:

» Minimal length — it is used to avoid creating bars that are too short. If a remaining length is smaller than
the entered value, it will be lengthened, while the adjacent bar will be shortened.

» Symmetry — it is used to avoid creating too many bars having different lengths, by setting the same length
for the bars adjacent to the bar with the remaining length.

Examples:
¢ The minimal length is smaller than the entered minimum:

1700.0 1700.0 1700.0 1700.0 200.0
1 1 1

¢ The minimal length is bigger than the entered minimum:

1700.0 1700.0 1700.0 1600.0 300.0
1

¢ The two last parts have the same length

1700.0 1700.0 1700.0 950.0 950.0
1

Four types of connection divided bars are available:

* Lapped bars — bars are connected by lapping. The lap length value can be defined either directly or as a
multiplier of a bar diameter.
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Connection method

| Lapped bars -
b
]
I
Lap length b @ 50 x@=6000mm
( 500.0 mm
Shift direction Position 2 (Right)

* Mechanical couplers — bars are connected using mechanical couplers. It supports the using of couplers
already existing in a project as well as the creation of default ones.

Connection method

lMechanialcouplus 'I

Coupler [Transition Coupler v
Type 12 B5008 -
Gap length c (180 mm

* Simple connection — bars are divided in line, with the optional gap between them.

Connection method

[Simple connection ']

Gap length ¢ 00mm
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* Cranked bars — it is a method similar to the Lapping bars, but one of bars is bended in order to maintain
the collinearity. It is suitable for defining the lap length value as well as for setting of geometry parameters.

Connection method

Cranked bars 2

b c d
| 11 |
I h
T /5 —I

Lap length b | 50 | x @ =600.0 mm
© 3000 mm

Offset length ¢ 00mm

Crank height h 240 mm

Alpha a 9.00°

Crank length d (856 mm

For the cases of dividing all rebar in set, if one line is not wanted, there is the possibility for defining
staggered bars, when bars in even and odd lines are shifted by an entered value:

To have full control over the lengths of divided bars, a live preview is displayed on the window, whilst all
values can be edited using grid tables.
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Splitting preview

2500.0 25000 15343
— —
2100.0 2500.0 19343
B — ——

Splits for odd rows Splits for even rows

Start End Length . Start End Length

0.0 mm 2500.0 mm 5000mm | 0.0 mm 21000 mm 21000 mm <
20000mm | 45000mm | 25000mm | |16000mm | 41000mm | 25000 mm

4000.0 mm 5524.2 mm 15242 mm ‘ 3600.0 mm 55243 mm 19243 mm

The “Split Rebar” option gives the possibility for either automatic splitting (available on 2D and 3D views)
or for only the generating the dividing lines (available on 2D views). Dividing lines and can be manually
adjusted and used as input lines for Split at Lines command.

The “Split at Line” command can be used on 2D views and is based on Model or Detail lines.

[ G spiitat Lines g |

Configuraton

Keep divicing lines

[T shift rebars for lapping

Preview

|
20185 3515.8

I L J

L

GiEi DesIGNERS [ ok Cancel

Using detail lines gives additional advantages, as such lines can have special styles assigned, which allow
defining if the start or end for bars is indicated.
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Properties X

R -

[Lines (Thin Lines) (1) .] O3 Edit T

Graphics A

Line Style [Thin Line- [EY 1§

"Detail Line G.DetaillineStyle ~ »

s G.DividingLinelEnd
:G.DividingLinel Start —

L. 6.Dividingline2End |2
G.DividingLine2Start
Hidden Lines

-

By using different combinations, it is possible to get either simple splitting or lapping, or even to defy
staggered lapping, when even and odd lines of bars are split using different lines.

O Split at Lines w

Configuration
¥ Keep dividing lines

] Shitt redars for lapping
Preview
10000 10000 10000 9801
— — =
= =
Greim DesiGNeRs (o ][ concel

Cranked bars

The new Cranked Bars command is used to quickly generate cranks at selected ends of
longitudinal reinforcement bars. The command is available on the PowerPack Detailing ribbon:

PowerPack Detailing

I ZE Wl O =

ar_ Split  Transversal Openings Edge
ge  Rebar Distribution Reinforcement

Cranked

Bars Trim /Extend - T

Reinforcement

This command is especially helpful in all situations where we want to avoid collisions of collinear
bars.
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On the setting dialog, opened after selecting the reinforcement bars and calling the command, it
is possible to set the crank on one of the bar ends or on both ends simultaneously. For each of
them we can set the geometry parameters independently.

& - O x
b c
:’/_/—I j——[ h
a
[] Crank at Start Crank at End
Crank height h Crank height h
Crank slope Crank slope
® angle a ® Angle a
Crank length b 00mm Crank length b 859mm
Straight part length c Straight part length c
Hook Hook
Crank direction
® Parallel Perpendicular
Grim DesiGNERs

Cranks can be defined on straight bars, also with hooks, modeled individually or distributed. In
the case of bars in distribution, cranks are defined in a direction perpendicular to the direction of
distribution. In the case of individual bars, the direction of cranks depends on the ‘Crank direction’
option:

e Perpendicular - bars are bended in a direction perpendicular to the closest edge of the host
element; in case of bars in a corner it’s the direction of a bisector.
e Parallel — bars are bended in a direction parallel to the closes edge.

//'/ \\\ — —
O ]
AN
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Detailing tools for rebar drawings

Bending details

Graitec Powerpack provides a tool to easily create bending details with two methods.

PowerPack Detailing ~ PowerPack Design  pyRevit Unity Modify @~

. _@ Set Rebar Number @ Iﬂ io i'l/ !JEJJ Llfﬂ'l LL_!J ||| "

:I Q Delete by Rebar Number ~ Generate Reinforcement Bending' Tag Multiple End Bar Detail Tag Dimension Show
nent

Drawings Schedule | Detail Bars Symbol Rebar Rebar Rebar Rebar

rering and Selection Drawing ¥

The first method will create the bendind details as details groups.

(4 112HAS8 5 | 3HA8

420

6 ) 3HA8

5 10 _ p
o %) IR

500
420
420

(5 )3HAS /8

500

(6 ) 3HAS8
'420

70 70

The second way will create bending details based on a family detail items

This new method named family based” will create the bending detail as a Revit family instead of
creating details groups. Usually, a high number of detail Groups in Revit models are supposed to
decrease significantly the performance which will not be in the same proportion with Revit family.

With Family based method, speed for automatic update will be increase in case of any rebar
shape modifications

In the reinforcement configuration in the PowerPack ribbon, it's possible to chose which method
to use in the active Revit Project.
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G Reinforcement Configuration X

| Symbols & dimensions | Detail | Schedule Schema I End Bar Symbol [ Other I Rebar tag

Detail
Bending detail generation mechanism Family based >
- . Family based
artial lengths calculation Detail Groups based
Text note type G.DetailTextNoteType
ne style G.DetailLineStyle
Scaling factor 06

Scaling factor can be applied to this bending detail and it will be created as a detail items family.

Propertes X (7 S5-AA X

GRAITEC_BendingDetail
BendingFamily

L 1S

410 10 HA12 (Fe500) L=1.78 m B500B

110 10 HA12 (Fe50p) L=1.78 m B500B
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Orthomode placement method by pressing Shift button and clicking to indicate the location point
is still possible with this method.

In addition, by pressing Shift button and clicking on a structural element host, all bending details
relative to all rebars belonging to this host will be placed in on click in the view. Then users could
move them and place them wherever he wants for tuning the final drawings.

;
[
|
1
|
|
]
|
§ I T T
E 2 ; ; 1D 10 HA12 (Fe500) L=1 93 m 85008
| HAIEIE *HL-ME-"-ki-%_-i .. Co— 1
L L NIA ] s | : : :
( l I ‘. .  » . I I 5 E [c3] ® 5] 13 10 HA12 (Fe500) L=178 m 85008
|
|
!
]

Change the Detail level of the view could change the representation of the bending detail as well.
Medium and Fine level will create a bending schema representation with the all thickness of the
bar represented.

110 10 HA12 (Fe500) L=1.78 m B500B
[ coarse (OQ/ gO

— 1490
1:20 = =5

110 10 HA12 (Fe500) L=1.78 m B500B
7
\,

%

1490
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Ortho mode

In daily practice, users would want to place the bending detail exactly below the rebar, aligned
with it.

So besides indicating the point of insertion on click, users have now the possibility to activate the
ortho mode. The workflow is the following: launch “Bending Detail” tool, select the bar, press Shift
and click. Depending the click point, the bending detail will be placed in a perpendicular position
(having the selected bar as reference) at left/right/ top/ bottom of the bar.

o8 B5008 (1) -1

|

wo

08 B5008 (1)-1 . ©8 B5008 (1) -1

I J| 2L J2

w2 wa

©8 BS00B (1) -1

"
o

This mode is available only for individual selection of rebars.

Until this ortho mode implementation, user still had to align manually the bending detail to the
correct position.

Chain mode

Until the “chain mode” implementation, the command exited after placing one bending detail.
Now, the command enters a loop of placing details, until the users hits "Esc". Usually, users
need to place a lot of bending details on a drawing, so this decreases the number of clicks
needed.

Else, to the Schedule Schema tab on the Reinforcement Configuration window a new Display
bending radius option has been added.
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Include tag next to detail Type & Number v

[] Display unit symbol

I Display bending radius I

Update detail automatically

oK | | Cancel

It allows for displaying on bar schemas the bend angle and the symbol and the value of bending
diameter.

13M - 18

2140 90°

mszlﬁ

The tag for bending detail can now be selected from all the types of the current families of rebar
tags loaded in the project.

End Bar Symbol

A new End Bar Symbol command, available on the Detailing ribbon, allows for a quick definition
on 2D views a special symbol showing location of ends of straight bars. It is useful especially
for cases, when rebars overlap on the view.

PowerPack  PowerPack Detailing  PowerPack Design  Meodify =

@ _g"_jﬁkssign to Sheet Iﬂ g 1—.' ||3” Llﬁjj I_L_Ll |||

B @ Set Rebar Mumber @

Generate  Reinforcement  Bending  Tag Multiplj End Bar Petail Tag Dimension Show

‘u’isibilit_y' @Renumber Rebar Q Drawings' Schedule ~  Detail Bars Symbol Rebar Rebar  Rebar  Rebar
MNumbering and 5election Drawing u
19
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The End Bar Symbol command supports two usage scenarios:

» called with existing rebar selection - symbols are defined automatically at both ends of
selected bars,

» called without any selection - a symbol it is defined at the end which is closer to the
indicated point on the bar.

The type of bar end symbol depends on the family used (Detail items category). The default family
and type are selected in the Reinforcement Configuration window.

&& Reinforcement Configuration X

| Symbols & Dimensions | Detail | Schedule Schema| End Bar Symbol | Other

Symbol

Family | Graitec EndBarSymbol “]

Family type | Tick - ‘

The family supplied with the program (Graitec EndBarSymbol) contains two types of symbols:

e tick (with or without bar mark annotation)
22 25

e tag (with or without bar mark annotation)

- 1 - 1
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Type Properties ¥
Eamily: | Graitec EndBarSymbol ~| Load...
Type: |Tag V| | Duplicate... |
Type Parameters

Parameter Value |=|

Section Shape {Not Defined
Tag - Arrow Head Height 1.0 TE
Tag - Arrow Head Length 2.0
Tag - Arrow Length 5.0
Tag - Vertical Offset 100.0
Tag - Vertical Line Length 3.0 []
Tick - Angle 45.00° []
Tick - Length 10.0 []

Show Tag Arrow

Show Tag Line
Show Tick

ORI

What do these properties da?

<< Preview | I OK || Cancel Apply

Reinforcement layers

With the latest version, a new functionality has been introduced for assigning reinforcement to a
layer (for example Top or Bottom) for easy and quick filtering of the reinforcement.

The layer might refer to a geometrical location of reinforcement but also to another purpose, such
as its function.

The information about the assigned layer is stored using shared parameters: G.Rebar Location
for Structural Reinforcement and G.Fabric Location for Structural Fabric Reinforcement.

The assignment is done automatically and manually. The automatic method is applied during
reinforcement generation using calculation modules or reinforcement generators in PowerPack.
For example, the top bars in the foundation have an automatically assigned value T (a default
name for a top reinforcement). Note - automatic assignment is made to the selected rebars, for
example in the case of a foundation to the lower and upper bars in the pad.
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Rebar Bar
10 A-1l

Structural Rebar (1) v| Edit Type
Construction A o~
Partition

Rebar Mumber
Schedule Mark
G.5Sheet

G,
i

Geometry Shape Driven

Style Standard

Shape Standard - 90xR. - 90xR. - 0
Shape Image <MNone>

Hook At Start Standard 90,00 ° 0,01 70 ...
Hook At End Standard 90,00° 0,01 70 ...

Rounding Qverri... |

Edit...

End Traatrmant i

Properties help

Klana

Apply

The manual assignment is done for selected reinforcement using the Assign Layers command,
which is available in the PowerPack Detailing ribbon.

PowerPack Detailing

000 Rebar Set -
@ Rebar In Element ~
@ Trim /Extend =

e
e

Layers Rebar

_$"___‘| Assign tc

_@ Set Rebar

- Visibility " 22 Renumbe

Assign Layer
Layers Definition

Murmbering

The Assign Layers command opens a special dialog with the list of default/predefined layers.

G Assign Reinforcement pe
Name Description
(~) Default
T | Top
B Bottom
Int Interior
™ Exterior
'm Area Reinforcement - slab top for major direction.
m Area Reinforcement - slab top for minor direction.
[ (8) Area Reinforcement - slab bottom for major direction.
[ (8) Area Reinforcement - slab bottom for minor direction.
o Area Reinforcement - well interior for major direction.
[ U] Area Reinforcement - wall interior for minor direction.
@ Area Reinforcement - well exterior for mejor direction.
[ ® Area Reinforcement - wall exteriar for minor direction.
[ Edge Edge bars
[ Opening Opening bars
(~) Other
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The content of the list is based on the configuration from the Reinforcement Layers Definition
window, opened by the Layers Definition command. The user can modify names for default
layers, use the Active option to limit the list of layers that can be available during the assignment
and add new positions/layers to the Other group.

Gy Reinforcement Layers Definition X
Name Description Active
@ Default (|
T Top
) Bottom
Int Interior
Ext Exterior
m Area Reinforcement - slab top for major direction,
- P S S S S S S =
STAG. Path Reinforcement - alternating bar offset. |1
Edge Edge bars
Openﬂ Openm bars
@ Other
Starters C Starter bars - Column
Starters F Starter bars - Footing
Cancel

The value of the layer parameter is mainly used in the new options of the tools for controlling the
reinforcement visibility - see the part of the document related to improvements to the rebar
visibility.

Rebar Visibilty

This command help users to optimize display management for rebars on Revit views. There is
not need to set parameters or edit the View visibility states in the properties panel, a simple dialog
box will be proposed to users to set their own configuration.

G Reinforcement Visibility X
Rebar appearance Reinforcement Visibility
Type Layers
HIDDEN LINE 30 sOUD

Ht Rebar @ Al
Fabric QO Top
[ Area O Bottom
[] Path O Selected

Y
Range of operation [ Rebar Couplers Select Layers
© Ao i

Select by filter O Project Range of operation
® Active view O Project
ADVANCE
GrPoWeRPACK
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