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Introduction

Introduction

What is Grasshopper?

Grasshopper (GH) is a component-based algorithm editor integrated with Rhino modeling tools.
Algorithms are used to describe logical relationships among design parameters that define the
parametric model. Through algorithms, the user is able to establish a set of rules that define the
sequence of operations, thus aiding the design process.

What is the purpose of the Grasshopper-Archicad Live Connection tool?

The Grasshopper-Archicad Live Connection offers a unique, algorithm-based workflow, which helps
you explore a large number of design variations and create and fine-tune building details and
structures - without exchanging files.

Key features and benefits

e Translate simple geometry created in Rhino into BIM construction elements
e Bi-directional connection — no need to export/import file for data exchange
e Dynamic (live) connection while editing

e Direct and simultaneous graphical feedback from both Rhino and Archicad

Supported workflows

This set of tools enables Rhino/Grasshopper (GH) and Archicad (AC) to communicate directly.
Designers working in either Rhino/Grasshopper or Archicad can utilize its functionality to their
advantage. Users can start the design process in either work environment (AC or RH or GH). In each
case, the user will select an original set of reference geometries to be manipulated via
Grasshopper, or create it from scratch in Grasshopper.

e “Start with pure 3D geometry” workflow: Designers start with the design geometry using
Rhino and Grasshopper. With the “GH-AC Connection” tool, they can dynamically generate a
BIM model consisting of Archicad construction elements, and update the resulting BIM model
directly from Grasshopper.

e “Start with intelligent building elements” workflow: Designers start with the design in Archicad
and extend their AC toolbox with algorithmic design methods applied to AC elements. In this
workflow, input reference geometries (reference points, curves and other parameters) are taken
directly from Archicad and used in Grasshopper, without interaction in Rhino.

Scope of the manual

This manual is intended to explain only the added functionality of creating Archicad elements from
Grasshopper. The general description of functionality of Archicad, Grasshopper or Rhino is not in
the scope of this manual. To acquire the necessary basic knowledge in these applications, please
visit the following sites.

e Grasshopper Training Center: http://www.grasshopper3d.com/page/tutorials-1

e Archicad Training Materials:_https://learn.qraphisoft.com
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e Rhinoceros3D Learning Center:_http.//www.rhino3d.com/learn
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Getting Started

Getting Started

To achieve a connection between the Archicad and Grasshopper applications, you must install a
Graphisoft extension: the Grasshopper — Archicad Live Connection.

Install the Add-On

1.
2.

Make sure that Archicad 26 (latest update) is already installed on your computer.

Make sure that no other version of Grasshopper-Archicad Live Connection is already installed! If
you already have one (e.g. a previous version), you must uninstall it before proceeding.

Make sure that Rhino is installed on your computer.

—  With either Windows or macOS, use Rhino Version 6 or Version 7, 64-bit

Launch the Setup Wizard of the Grasshopper-Archicad Live Connection and go through the
steps as shown on the setup screens.

Launch the Applications

1.
2.
3.

Grasshopper-Archicad Live Connection User Guide

Launch Archicad.
Launch Rhinoceros 3D (Rhino).

From Rhino, launch Grasshopper: Type the word “Grasshopper” into the Rhino Command Line
and hit ENTER.



Getting Started
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Either drag a new component onto the canvas,

double click the canvas to create a new component

Notes:

— Once all three applications are running, it is recommended to arrange the windows so that
they do not overlap. (For ease of use, use multiple screens).

— To receive notifications and information from the add-ons, turn on the Status bar palette in
Archicad (Window > Palettes > Status bar).

Grasshopper-Archicad Live Connection User Guide 7



Getting Started

Open Connection Palette

1. In Grasshopper, go to the Archicad menu and click Archicad Connection Palette.

Grasshopper - unnamed - [m} *
File Edit View Display Solution | Archicad | Help unnamed
Params Maths Sets  Vector Curve |® Archicad Connection Palette... |FD|E-,' | ARCHICAD | Kangarco2
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2. A small floating palette appears. Click “Start Connection”.

Archicad Connection *
I':,'.'_: il Start Connection
g g Port Number >
o0 >

@ Archicad Element Preview
O Simple
(®) Detailed

@ Not Connected

Connect Document to Archicad

1. From the Connection palette, click “Connect Document to Archicad”.

2. From the listed currently open Grasshopper files, choose the one that should communicate
with Archicad.

Archicad Connection *
@ Break Connection
gg Port Number >

| 8,0 Connect Document to Archicad  »

@ Archicad Element Preview
O Simple
(®) Detailed

@ Connected

Set Element Preview

Choose Simple or Detailed. This is the detail level of elements generated by Grasshopper in
Archicad. (“Simple” usually improves performance.)
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Connection Info

Click the Info button to see connection information.

Archicad Connection *
@ Break Connection
‘ gg Port Number >

8,0 Connect Document to Archicad  »

@ Archicad Element Preview
O Simple
(®) Detailed

Start Connection

Click Start C ion to a Grassh i
with Archicad.

Click Break Connection to disable it.

Set Port Number

To change the Port Number used to communicate with
Archicad, type a different Port Number into the field.

Connect Document

This is a list of open Grasshopper documents. Please select
the one which should communicate with Archicad.

@ Connected

N GH 1.

p
There is no open Grasshopper document. Flease create a
i (File = New D ) or open an existing one

(File = Open Document).

Archicad Element Preview

By default, you see a simplified preview of elements

g i by Grassh in Archicad. (The "Simple”
preview usually improves performance.)

To see a detailed preview instead, switch from "Simple” to
“Detailed™.

More Information
Archicad-Grasshopper Live Connection Page...
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Archicad Tab in Grasshopper

View the Archicad tab of Grasshopper’s tab bar. The icons on this tab resemble those of Archicad
tools; they represent element-based Components, Parameter Components and Input Components.

Grasshopper - Grasshopper™ - m} x
File Edit View Display Solution Archicad Help Grasshopper
Sets  Vecto

Params  Maths Curve Surface  Mesh Intersect Transform Display | Archicad | Kangaroo?
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In Archicad, open the Grasshopper palette from one of the following:

B[5]

Grasshopper Palette in Archicad

e File > Interoperability > Grasshopper Connection
e Window > Palettes

This palette has the following functions:

Grasshopper b4
e Sync Changes to GH: Updates Grasshopper about changes made in D i e
Archicad. If this button is activated, then Grasshopper is continuously and |, . "
automatically updated based on changes to connected elements in [l || P e
Archicad. This may take time. To avoid delays during these updates, Unlock GH-based Elements:
deactivate the button - in this case, Grasshopper will not automatically LS o rienrirbirti

reflect the model changes in Archicad.

Select in GH

¢ Lock/Unlock GH Elements: Use this control to unlock the elements
generated in Grasshopper. Unlocked elements can be freely modified in Archicad. Click again to
lock the elements: now the elements revert to their status as defined in Grasshopper.

Exception: Any parameters that cannot be not set in Grasshopper (e.g. a CW Panel’s Building
Material), and which you set in Archicad while the elements were unlocked, will retain those
Archicad settings even after elements are re-locked.

e Select in GH: In Grasshopper, selects the components which generated the elements currently
selected in Archicad. This button is active only if the current Archicad selection includes at least
one element generated by the Grasshopper code.
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Uninstall Grasshopper Connection

Uninstall Grasshopper Connection

If you uninstall Grasshopper Connection, make sure you follow these steps - otherwise, you may
run into errors when reinstalling.

Windows

Remove the application using the “Apps & features” utility, accessible from Windows Settings.

Mac (GH Connection for AC22 and up)

1. Go to the Archicad folder where Grasshopper Connection is installed
2. Run the following app: Uninstall.GC

Mac (GH Connection for AC21 and earlier)
1. Go to the Archicad folder’s Add-On\Local folder.

2. Delete the following items from the Local folder:

— GrasshopperConnection
— ProductVersion.xml

3. Go to the following folder: ~/Library/Application Support/McNeel/Rhinoceros/MacPlugins/
Grasshopper/Libraries/Archicad xx (where xx is the Archicad version number)

4. Delete the Archicad xx folder (it contains a file named ArchiCADConnection.gha)
5. Go to the Terminal App window.
6. Copy-paste the following line, then press Enter:

sudo pkgutil --forget "com.graphisoft.ArchiCAD.Goodies.GHACLiveInstaller"

Grasshopper-Archicad Live Connection User Guide 11
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Archicad Components

The Archicad tab page in Grasshopper contains the following:
e Parameter components store geometric information
e Element-based components perform the operations that generate data

* Input components provide access to certain Archicad value sets.

Parameter components refer to point coordinates or existing 2D or 3D geometry
in the Archicad project. Most of the Parameter components represent special ‘@@@
Archicad data that can be interpreted only by other Archicad Components. l@@@@
However, in the case of Point, 2D Curve, and Spline Parameter components, the (P& QD
referenced geometry can be transformed by regular Grasshopper components (¢ Iv P
(such as Move) in the usual way, and can also be used as the initial input for GH
code.

See details at Archicad Parameter Components.

Design and Document components generate native 2D or 3D elements

in Archicad - such as Polylines, Walls, Objects, and Windows. B Eh Gl\‘: 7 A8,
At present, Grasshopper components can interpret output only from
the Spline and 2D Curve components, because these are automatically  Eobit & 1 00 LI [2)

converted to the native Grasshopper Curve data type.

The rest of the Archicad components generate a special type of data that cannot be
converted into built-in Grasshopper data types. For this reason, Grasshopper operations
(such as the Move component) cannot be carried out on the geometry generated by the
AC components. The AC components can be placed downstream from the GH
components, but the Grasshopper definition ends there.

AR

M

Synchronize

Curve % Beam

Curve Points Beam Settings

Count Jﬂ Tangents Syhehtonize

Kinks Parameters Anchor Point
U Column
End Paoint

Curve Points

Count f Tangents
Kinks Parameters Synchronize

Column Settings

(| Geometry uﬂo Geometry Curve % Beam
( Motion

Transform Beam Settings

GH Definition AC Components

See more details at Archicad Document Components and Archicad Design Components.
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Archicad Components

Deconstruct components: These are used to break down 2D and 3D Archicad

. . . Z .1
elements into their constituent parts. | - '?5 _-‘[9: Tala
. , ' 7 A e o2 B
Deconstruct components are the inverse of the element-generating Design e HT’* h?‘ i
and Document components. Use Deconstruct components to access the & L Gt B
geometry data of the input Archicad elements. A Deconstruct component can | & & ' /i
also reference an existing, manually placed Archicad element.

See more details at Archicad Deconstruct Components.

Settings components are available for each Design and Document o1 A0 A1 AN AN AN
component. The Settings component sets parameter values for the element l:fm nim %ﬂ i

generated in Archicad. Attach a Settings component to the “Settings” input [0 # @ © w [J
parameter of the data-generating component. i [jm S5 E S

A0 A0 A0 L0 &0 A0

Wz CPLPnwG

Extract Settings components: oA PP
Extract Settings components are the inverse of the Settings components: they a0 A

WP PN S
ﬂf ( ‘6) r » {?

break down the Archicad element Settings data referenced at input. Use
Extract Settings components to get these element settings for use in another

operation. T o Lt

See more details at Archicad Extract Settings Components.

Input components: An input component stores a list of values received from ' =
a

Archicad. The available values are continuously refreshed, so that they always
correspond to the set of values contained in Archicad. At present, twelve input

components are available: 2D Viewpoint, Composite, Fill Pattern, Line Type,
Profile, Surface, Building Material, Favorite, Layer, Pen, Story Plane and Zone
Category.

Place Archicad Components

The Archicad (AC) components available on Grasshopper’s Archicad tab work the same way as
other components or parameters in Grasshopper. Use the familiar methods to place them on the
Grasshopper canvas. After the required input parameters are received, a preview is immediately
visible in the Rhino window.
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Archicad Parameter Components

AC Parameter components refer to point coordinates or existing 2D or 3D
geometry in the Archicad project. @ O @ o O

Most of the Parameter components represent special Archicad data that Q @ 9 @ 0
can be interpreted only by other Archicad components. However, data O O O @
stored by the AC Point, AC Spline and AC 2D Curve Parameter components

can be converted automatically by Grasshopper into native Point and Curve O @ @ O
data. Therefore, these three Parameter components are an integral part of
the Grasshopper code.

AC Point Parameter Component

Like Grasshopper’s Point parameter, the Archicad Point parameter (AC :1}
Point) can store 3D point data. This data is defined in Archicad, not in

Rhino. The AC Point parameter can reference a single or multiple 3D |P°“. | &
pOIntS Preview
. (] Enabled
Set One Point S s
LVJ Runtime warnings »
1. In Grasshopper, right-click on the center of the AC Point. P ’
2. Select ‘Set One Point in Archicad” from the context menu. (The Reverse
Rhino and GH windows close. In Archicad, notice that the Status Bar Flatten
displays the message: “Click a point”.) Graft
Sirmplify

3. Click in the Archicad window to define the origin of the AC Point. (If
the point is selected successfully, the Rhino and GH windows
appear again, and the parameter component turns from yellow to
gray, to indicate that it is not empty.)

Set one Point in ARCHICAD

Set Multiple Points in ARCHICAD

Clear values

Internalise data

4. Now continue working as needed in Archicad, or return to Extract parameter
Grasshopper. @ Hep..

Note: The value stored in the parameter component can be
redefined at any time using the “Set One Point” or “Set Multiple Points” commands.

Set Multiple Points
1. In Grasshopper, right-click on the center of the AC Point.

N

Select “Set Multiple Points in Archicad” from the context menu.

W

Click several times in the Archicad window to define a collection of points.

P

Click ESC to exit input mode.
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Archicad Components

Motion Transform

(| Start Point f .
ine D

{ End Point

(D> T,

@ Paint

Contains a collection of three-dimensional ARCHICAD point coordinates.

One locally defined wvalue.. |

Note: The AC Point component converts the point defined in Archicad into a Grasshopper Point
parameter. This AC Point parameter component can then be assigned to any GH component
that requires a GH Point-type input.

To define the origin of an AC Point, you can also click on any hotspot of a placed Archicad element.
In this case, the AC Point will remain associated to its parent element in Archicad.

For example:
1. In Grasshopper, place two AC Point parameter components.

2. To define their origins, go to Archicad and click the endpoints of an already placed Beam
element.

3. In Archicad, move the Beam to a new position.

4. Click the ‘Send Changes’ button on the Grasshopper Connection Palette: the coordinates stored
in the AC Point parameters are modified to match the Beam’s new position.

2D Curve and Spline Parameter Components

2D Curve Parameter component can reference one or more 2D elements drawn in Archicad with
the Line, Polyline or Circle Tool, while the Spline Parameter component does the same for elements
created with the Archicad Spline tool.

Note: You can use the 2D Curve or Spline Parameter component to reference any Polyline,
Circle or Spline element drawn in any 2D Archicad Viewpoint (Floor Plan, Section, Elevation,
etc.). However, in Grasshopper, the new planar shape will always be drawn in the XY plane.

Referencing a polyline in Archicad:
1. Draw a polyline in Archicad with the Polyline Tool.
2. In Grasshopper, place an AC 2D Curve Parameter component and right-click on its center.

3. Select ‘Set One 2D Curve’ from the context menu. (The Rhino and GH windows close. In
Archicad, notice that the Status Bar displays the message: “Click an element”.)

Note: If any Archicad elements are selected at the time you issue the ‘Set One 2D Curve’
command, and if the set of selected elements includes one element drawn with the Polyline/
Line/Circle Tool, then the parameter is automatically defined according to the selected
element, and no further element selection is needed. If the selection does not include a
Polyline/Line/Circle element, or if there are multiple selected Polylines/Lines/Circles, then the
program will deselect the elements, and prompt you to select elements in Archicad.

4. Click on the previously drawn polyline in the Archicad window. The 2D Curve Parameter
component is now referencing the selected Archicad element.

Grasshopper-Archicad Live Connection User Guide 15



Archicad Components

The 2D Curve and Spline parameter components remain associative to their parent element in
Archicad. After editing the referenced element in Archicad, press the ‘Send Changes’ button on the
Grasshopper Connection Palette to update the information stored in the 2D Curve or Spline
parameter component.

Note: The AC 2D Curve and Spline parameter components are compatible with the GH Curve
parameter. Thus, they can be used as the input for any GH component that accepts the GH
curve type as an input.

] Untitled - GRAPHISOFT ARCHICAD-64 = B

File Edit View Design Document Options Teamwork Window Help
WO | @ F AN e o] HE - O - 8 - X | AN 7B
E [S51o. Ground Flaar] x [JiEo/am {_T[South Elevation] B -

Desigr

>4 1 §
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@ 20D Curve

Contains a collection of planar ARCHICAD curves.

20 Curve

One locally defined value. |

ﬂ'é' |’ |;|.EDO\&

More £ [OREx) 259, b 0,00° b |3 1100 » | & 02 Drafting »
'

Naturally, you can use the 2D Curve or Spline Parameter components to reference multiple
Archicad Polyline, Spline, Line or Circle elements. To do this, use the “Set Multiple 2D Curves”
command from the context menu.

Note: If any Archicad elements are selected at the time you issue the “Set Multiple 2D Curves”
command, and if the set of selected elements includes at least one element drawn with the
Polyline, Circle or Line Tool, then the parameter is automatically defined according to the
selected element, and no further element selection is needed.

Fill, Roof, Slab Parameter Components

Data in Fill/Roof/Slab Parameter components cannot be converted to native Grasshopper data
types. For this reason, Grasshopper operations (such as the Move component) cannot be carried
out on them.

However, data of the Fill/Roof/Slab Parameter components can be used by the Reshape and
Deconstruct components.
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Archicad Components

: __ Polygon
Slab -~ 4 '
7 % lab Settings t

Synchronize

Geometry ﬂ Geometry
Curve

Plane —g
. Circle
Radius

To add or change data in a Parameter component: use the commands from the context menu (e.g.
“Set One Roof”/“Set Multiple Roofs”), as described for 2D parameter components, above.

Note: The Roof Parameter Component can reference only Single-Plane Roofs in Archicad (that
is, simple roofs consisting of a single plane). Roofs created with the more complex, Multi-Plane
Geometry method are currently not handled.

Wall Parameter Component

Data of the Wall Parameter component can be used by Archicad Connection’s Deconstruct Wall
component and by the Door/Window-type Design components.

—— Curve
{ ) {Wan L-‘-Q;E wall settings ﬁ

[« Synchronize
q Wall
d h Insertion Point
P Y et
Qrientation &

[« Reveal Side

{ Door Settings

To add or change data in a Parameter component: use the commands from the context menu (e.g.
“Set One Wall”/“Set Multiple Walls”), as described for 2D parameter components, above.

Other 3D Parameter Components

Data of other 3D Parameter components - Beam, Column, Curtain Wall, Door, Mesh, Morph,
Object, Shell, Window and Zone - can be used only by the corresponding Deconstruct components.

To add or change data in a Parameter component: use the commands from the context menu (e.g.
“Set One Beam”/“Set Multiple Beams”) as described for 2D parameter components, above.

Modify Information Stored by Parameter Components

The content of Parameter components in Archicad can be redefined, deleted or updated at any
time. To redefine the stored value, use the “Set One Element” or “Set Multiple Elements”
commands from the context menu.

See description at AC Point Parameter Component.

e To clear the parameter values entirely, use the “Clear Values” command from the context
menu.
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Archicad Components

Information stored in a Parameter component is updated automatically if the B
referenced element has been changed in Archicad - provided that the “Send
Changes” button on Archicad’s Grasshopper palette is activated. If “Send
Changes” is not active, then Grasshopper will not reflect the modifications to
referenced Archicad elements.

@ Grasshopper.gh

' Break Connection
‘ Send Changes

(t?!: Unlock GH Elements

18
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Archicad Components

The Synchronize Parameter

All AC components that generate Archicad elements (Document and Design components) include

“Synchronize” as an input parameter. It is a Boolean type parameter which enables components to
communicate with Archicad.

If a component’s Synchronize parameter is set to TRUE, changes made to that component will be
synchronized with Archicad automatically.

If Synch is set to FALSE, the component will not generate any element, and will return a single
“Null” value, regardless of the number of input parameters.

| |

Synchronize @ Synchronize
Curve % Beam Synchronize with ARCHICAD
. TRUE =ct made to the will be synchronized with ARCHICAD automatically.
Beam Settings FALSE = the component does not communicate with ARCHICAD

One locally defined walue..
Trus

Note: Synchronization works only if Archicad’s Grasshopper Connection is on: that is, the green
icon on the Grasshopper Connection Palette is spinning.

Tip: You can attach a single Boolean Toggle component to the Synchronize parameters of
several components (as shown in the illustration below). This way, you can control the
Grasshopper-based connection to entire parts of a building via a single toggle. Just switch the
Boolean Toggle to FALSE to turn off the synchronization function for those parts of the building
that are not being modified. As a result, working with Grasshopper-Archicad Connection
becomes more efficient: only the affected parts of the model are recalculated.

Boolean Toggle

Synchronize

Anchor Point -
) U Column 1 (D
End Point

é

d Column Settings

Synchronize
I\ . {0}
{ @ > curve [ wa ST,
¢ Wall settings I
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Archicad Components

Archicad Document Components

Document components generate 2D documentation elements in Archicad. There are

three Documentation components so far: the 2D Curve, the 2D Fill and the 2D Spline A MNr
component. All of them have two required input parameters: the Curve parameter 4 A
defines the shape of the newly created planar element, while the 2D Viewpoint

parameter determines the 2D Viewpoint (Section, Floor Plan etc.) of Archicad onto e
which the new element will be placed.

Note: Archicad’s documentation elements — such as those created by the Fill, Line, Circle, Spline
and Polyline tools — are not visible in 3D views, only in 2D views (Floor Plan, Section, Elevation,
Interior Elevation, etc.). Therefore, only 2D viewpoints can be used as the input parameter for
the 2D Curve and 2D Spline Components.

Choosing the Viewpoint:

1. Place a 2D Viewpoint Input Component, then connect it to the “2D Viewpoint” input parameter
of the 2D Curve or Fill component.

2. Click on the right side of the 2D Viewpoint Input Component. A tree structure appears,
corresponding to the Archicad project’s Project Map.

3. Choose the desired Viewpoint, then click Select.

See also 2D Viewpoint Input Component.

( Synchronize

Synchronize

Fill Settings Sl ek @ Geomeind
Curve

Note: The 2D Curve and Fill components will accept only curves lying on a single plane as inputs.
The input curves defined in Grasshopper can also be planar splines, but Archicad will segment
these, creating segmented Polylines.

At present, it is not possible to attach additional GH components to the right side of Document
components (e.g., you cannot transform them with the Move component), because the data
output by the Document components are not recognized by the GH components. However, Fill-type
data created with the Fill component can be used as input by Reshape components (Add/Subtract
Polygon).
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Archicad Components

2D Curve Component

This component generates curves (defined in Grasshopper) in a selected 2D Viewpoint of the
Archicad project. The curves created in Archicad will be Polylines. If you want to define the
Archicad Layer, the Line Pen or Line Type of these Polylines, attach a Polyline Settings component
to the Settings input parameter of the 2D Curve Component.

Navigator - Project M... n

X Ey-R-
4 ' Untitled ~ ) :
a7 stories d e
5 2 story m. ynchronize
Polyline (Locked) [ 1. story . Curve
Type: SoidLine [ 0. Ground Fioor - X c 2D Curve
Lajen 20 Drafting - General T eetions I 2D Viewpoint
7 Elevations Polyline Settings
[IE] interior Elevations
Waorksheets
(B Details o

2D Spline Component

This component works the same way as the 2D Curve Component, except that it generates Spline
elements in Archicad. The Spline Settings component, in addition to Pen and Layer options,
includes two Boolean (TRUE/FALSE) options: you can choose to generate a normal vs. Bézier curve,
or Open vs. Closed-ended Spline.

Spline (Locked) Synchronize
| Layer: 20 Dratting - General|

Curve

/L spline

( 2D Viewpoint

{ Spline Settings
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2D Fill Component

The Fill component will create Fill elements (that is, 2D hatches) in Archicad. Like the 2D Curve
component, the Fill component has two required input parameters: a Polygon (defined by a planar
closed Curve-type or planar Surface-type geometry) and a 2D Viewpoint.

Use the Fill Settings component to define the attributes of the generated element (use the Pen,
Line Type and Fill Pattern parameters), its Layer (use the Layer parameter), and/or to show its Area
Text.

T ‘ Plane
Fill (Locked)

Radius

Segments

Fillet Radius

Fil Pattern: Concrete Block
Layer: 2D Drafting - Generat

 Synchronize

Polygon

4. 2DFil

( 2D Viewpoaint
| Fill Settings

Note: Right-click the Fill Settings component
to open the context menu, where you can
define the Fill category of the newly created
Fill element. If you choose “Cut — Building
Material”, then you can use the Building
Material parameter (instead of the Fill
Pattern) to define the pattern of the Fill
element to be created in Archicad.

FillSeth 8

Enabled
Bake...

Category of ARCHICAD Fill. 3 Drafting

Help.. Cover

Cut

2D Text Component

Cut-Building Material

Use this component to create Text in Archicad. It has three required parameters: the text itself,
plus Insertion Point and 2D Viewpoint.

Text
Insertion Point A Text D
2D Viewpoint
Text Settings. ‘

R — Synchronize
* Grasshopper

i E 0. Ground Floor |

u Calibri

Grasshopper
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Use Text Settings to control:
e Font Name (e.g. Calibri, Ariel) - use the Font Name parameter component
e FontSize

Note: This value uses Rhino’s units. If Rhino is set to use meters, then font size is also set in
meters.

* Font Pen - use the Pen Parameter component

e Font Style (e.g. Plain, Bold, Italic, or a combination style) - use integer value
e Alignment (Left/Center/Right/Justified) - use integer value

e Leading - use number value

e Width Scale - use number value

e Spacing Scale - use number value

e Llayer

e Renovation Status
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Archicad Design Components

The Design components generate native 3D elements in Archicad Their

input parameters must be geometric information (point, curve, etc.) = E]g—é‘ Es G’\EU W8,
which define the new elements’ position. Most of them have a single U EE; Ex lefl‘!dp& EE;
output parameter which stores geometric information. EEE EF:HLQ % G (&

.
The outputs of AC Design components currently cannot be used as .

inputs for the transforming components in GH (such as Move). For some
components, however, the output data can be re-used as inputs for other AC elements (for

example, the Window component requires a Wall-type input; the Reshape components accept Fill,
Slab and Roof type inputs).

( Synchrenize Synchronize
Curve G Roof Single-plane Geometry ﬂ Geometry
( Roof Settings Curve

Synchronize Synchronize
Curve & > slab wall _
. Window
Slab Settings Horizontal Distance
Window Settings
synchronize
Synchronize
Curve D Wall . .
: wall
Wall Settings D Door
Horizontal Distance
Door Settings
Synchronize

Curve =y Beam D

( Beam Settings

Important: If a Grasshopper component (e.g. Slab) is assigned multiple curves as input
parameters, then Archicad will generate a corresponding number of Slabs, each of which is
separately editable in Archicad.

To refine a Design component’s geometry or attributes, you can attach the corresponding Settings
component. By default, Settings parameters initially inherit the values set in Archicad (in the Tool
Default Settings dialog of the corresponding tool). In Grasshopper, use familiar methods to override
these default values (e.g. attach a Number Slider component).

See Archicad Settings Components for details.

( Wall Settings

[ﬁl'@ <& ARCHICAD Layer ]
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Note: Many Archicad-based parameters of design elements are not yet available for
Grasshopper’s AC components. The value of these parameters, at the time the component is
first generated, will equal the current default value set for the corresponding tool in Archicad.

Column Component

The AC Column component requires two points as input parameters. Based on these, Grasshopper
will generate Archicad columns along the defined segments (which serve as the column axes).

Golumn (Locked)
Structure; GENERIC - STRUCTURAL
Base Hevation; 0

Layer; Structural - Bearing
Story; 0. Ground Floor

Synchronize
Anchor Point
End Point
Column Settings

U Column D

Connect a Column Settings component to the Column Settings input parameter to control the
Building Material, Layer and additional geometric parameters.

Through the context menu of the
Settings component, you can define the
column profile (Rectangular, Circular or
Complex Profile).

Notes:

— You can also attach an AC Point
parameter to an AC Column
component, because AC Point
data is compatible with GH Point
data.

ColumnSetR &y

Enabled
&b Bake.

Structure of ARCHICAD Column ».| Rectangular
— Defining the end point of the @ Hep.. & Circuler
Column is optional. If you leave it & SR

undefined, you will get a straight
column with default height (the current height set in the Column Default Settings dialog in
Archicad).
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Slab Component

The AC Slab component generates an Archicad Slab element. The required input parameter is one
or more closed polygons defined by the planar surface of Curve type data. Because Archicad can
interpret only horizontal slabs, the input polygons must be in the XY or parallel plane.

The input geometry may be:
e a Grasshopper Curve parameter referencing one or more selected closed curves in Rhino,

e a Grasshopper Surface parameter referencing one or more planar surfaces which may also have
holes in them,

e any closed planar Curve or planar Surface geometry generated by a Grasshopper Component,
e a 2D Curve parameter referencing a closed Archicad polyline element.

( Synchronize
lI ( Polygon €> Slab
( Slab Settings

o Synchronize
ane
Polygon Polygon & > Slab
Radius @ el
ab Settings
Segments et s
Fillet Radius

%

=

Important: In Rhino, you can select a curved spline as the input parameter for the AC Slab
component, but the outline of the corresponding Slab generated in Archicad will be segmented.

Use the Slab Settings component to access additional parameters. Open its context menu to define
the Structure (Basic or Composite) of the generated Slab elements; the set of available input
parameters will change accordingly.

Grasshopper-Archicad Live Connection User Guide 26



Archicad Components

Wall Component

The AC Wall component generates Archicad Wall element(s), based on one or more lines, polylines,
or open or closed curves. The input geometries must be in the XY or a parallel plane.

—A

¥

N

J | wall (Locked)
J | Strucue: GENERIC - STRUCTURAL
on: 0

z
Lay 2l - Bearing
/ | Sony: 0. Ground Fioor

Important: If you select a Rhino spline as input curve parameter for the AC Wall component,
then the resulting element in Archicad will not be a single curved Wall, but rather a chain of
Walls, whose segments correspond to the spline segmentation.

To access additional parameters — such as Layer, Height or Building Material — connect a Wall
Settings component to the Wall Settings parameter.

Use the Wall Settings component's
context menu to set the Structure
(Basic, Composite or Complex Profile),
Geometry Method (Straight or
Trapezoid), and Reference Line
Location of the generated Wall
elements. Depending on Structure and
Geometry Method values, the rest of

[WalSetC 8
Wl Enabled

& Bake..

. . | Structure & I ﬂ Basic
the available parameters will vary. Geometry Method R Congou
Reference Line Location » ﬁ Complex Profile
@ Help...
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Beam Component

The AC Beam component generates Archicad Beam element(s) along one or more lines, polylines,
or open or closed curves. These curves may be in 3D space.

synchronize
Curve r::[ Beam |}
q Beam Settings

Ueam [ Selected) [Locked)
Reucfure: GEVERIC - STRUCTURAL
Toy [

Synchronize
Curve =7 Beam D
q Beam Settings

=

Important: 3D curves will be segmented in Archicad. Therefore, the geometry generated by the
AC Beam component will produce not a single curved Beam, but rather a chain of beam
segments.

Attach a Beam Settings component and
open its context menu to decide what
kind of cross-section the generated
Beam elements should have
(Rectangular or Complex Profile).

Based on this choice, the Settings
component will contain further
parameters, such as Profile Rotation,
Axis Offset, and Building Material.

BeamSetP &,

Enabled

Bake...

Structure of ARCHICAD Beam 3 | Rectangular

Help ; Complex Profile
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Morph Components

There are two kinds of Morph components:

e The Morph Curve component transforms the Curve from Rhino into an Archicad Morph curve.

e The Morph Solid component transforms Mesh geometry from Rhino into a solid Archicad

Morph.

Morph {Locked)

Bevation: 0
Layes: Morph - General
Story: 0. Ground Floor

4 Synchronize

( @ < curve

( Morph Settings

@ Morph };

synchronize

|Morph (Locked)

I Hevatiorx 0

| Laver: Morph - General
I\Stoly: 0. Ground Floor

Bre, 7
’ P . Mesi synchronize
Settings '

Mesh G\@ Morph %

Settings

Wire Display
Principal

Reverse

Flatten

Graft

Simplify

b Set Mesh Options

Manage MeshParameters collection

HREE @

Clear values
Internalice data

Extract parameter

@ Hep..

Meshm Merph }

With the help of the Morph Settings component, you can assign a Building Material to your newly
generated Morph element, and you can decide which Archicad layer it should appear on.

Note: In Grasshopper, you can also use Box, Surface, or BREP-type values as Mesh inputs for a
Morph - since these values are converted into the Mesh type automatically. When using BREPs,
it is recommended to also use the “Mesh-Brep” converting component in GH, to help keep

polygon count under control.

Note: The Weld Edge information is stored in the Morph component. Thus, the Weld Edge
information applied to the input Mesh will also be applied to the Morph element generated in

Archicad.
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Roof Component

The Roof component requires a planar polygon input geometry for generating an Archicad Single-
plane Roof. This input polygon may be defined by a Curve-type or Surface-type data that can lie in
any plane, thus defining not only the Roof contour but also its pitch and elevation.

| Roof (Locked)

| Structure: Tile - Roof

| Piwot Line Bevation: -330
| Roof Pich 2444°
Jhickness: 330
Layer: Shell - Roof

Story: 0. Ground Floor |

{ Synchronize

Polygon (/ Roof Single-plane

You can determine the Structure type (Basic or Composite) of the element through the context
menu of an attached Roof Settings component. Depending on the selected Structure value, the
Settings component will include Composite or Building Material as an input parameter.

Note: The planar curve or surface used for the polygon input defines the 3D location and plane
of the Single-plane Roof element generated by the Roof component. Thus, the Offset from

Home Story and Roof Pitch parameter values (stored in the Favorites of the Roof Settings input)
has no effect.

FA Roof Selection Settings ? *

T Selected: 1 Editable: 1

hd QI GEOMETRY AND POSITIONING

;

B oSG

| 0. Ground Floor {Current) v|

Home Story:

. to Project Zero |k -
- & Y |s0.00°

» L5 MULTI-PLANE GEOMETRY

» =1 FLOOR PLAN AND SECTION

» {J» MODEL

» CLASSIFICATION AND PROPERTIES

<E> 5hell - Roof 3 Cancel
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Shell Components

The Archicad Shell tool has three Geometry Methods - Revolved, Extruded, and Ruled. Archicad
Connection provides a separate component for each. Each component has two required input
parameters, whose type is either Curve, Vector or Axis.

(SIBII (Locked)

| ? —
Structure: Generic Wall/Shell = > Generic Wall/Shell D
Absolute Aitude: 0 g ow
Layer: Shell - General

{ Stony: 0 Ground Floor

Synchronize

Profile Curve
A shell D
 Extrusion Vector

G Shell Ext. Settings

Synchronize

First Profile Curve
vﬂ, Shell

Second Profile Curve

Shell Ruled Settings

Plane

Polygon D Synchronize

Radius
Profile Curve

Segments
Fillet Radius

@ Shell

Length Revolution Axis

Shell Rev. Settings

Each of the three Geometry Methods has its own Settings component. Use the Settings component
context menu to define the generated element’s structure: Basic or Composite. In addition, you can
use the Settings parameters to fine-tune the Shell geometry or define its Building Material/
Composite attribute.
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Mesh Component

This component generates an Archicad Mesh element based on the 3D coordinate set it receives as
input. The input must consist of a set of at least three points.

Use the Mesh Settings component to define Building Material, Height, and Layer. Use the Structure
input to set the Mesh display as either Solid or Surface only.

Mesh (Locked)

Bace Hevation: -1000

Layen: Site & Landscape - Terrain
| Story: 0. Ground Floor

synchronize

d Points
7 % Mesh
( Mesh Settings

Boundary
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Curtain Wall Components

To generate a Curtain Wall element from Grasshopper, use the following four components:

Curtain Wall Component

Generates a Curtain Wall by extruding the reference line (defined by the Curve input). The
extrusion is perpendicular to the plane of the Curve input. The height of the generated Curtain Wall
is defined in the Domain input, and its External Side is defined by the point-input value of the same
name.

Curtain Wall

Layer: Finish - Wall
Base Hevation: -3000
Nom inal Thickness 300

Stowy: 0. Ground Floor

[ ]

bk

7
i
I

VI

q Synchronize

Curve

Domain % Curtain Wall

il
/|

Note: Use the Construct Domain Grasshopper component to define the Domain input
parameter. If the Domain Start parameter value is negative, then the extrusion will extend
below the reference line (in the negative Z direction).

— Example: If the Domain value is “-2 to 3”, then the generated Curtain Wall will be 5 meters in
height, and will begin at a point two meters below the reference line.

Curtain Wall Segment Component

Works similarly to the Curtain Wall component, but here you can only create a single Curtain Wall
segment (its input reference line is a Line, rather than a Curve). The component also requires a
Plane Point input parameter. The extrusion is perpendicular to the reference plane defined by the
Line and Plane Point inputs. The Plane Point also defines the Curtain Wall External Side.

Line input: reference line of Curtain Wall

Plane Point input: point defining
(together with the reference line)
the reference plane of the extrusion.

Reference plane (the extrusion takes
place along the normal of this plane)

XY plane
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Synchronize

W

| LA
\ \\‘{\\‘ Plane Point EFH Curtain Wall b
\ Domain ——t Al
\ Flip CW
CW Settings

Curtain Wall Boundary Component

Generates a Curtain Wall element with a Boundary of a freely defined shape. The plane and shape
are defined by the closed polygon given as the Boundary input parameter. Here, too, an input point
defines the External Side.

{ Synchronize

Boundary .
i E@ Curtain Wall
( External Side

( CW Settings

Curtain Wall Boundary Custom Component

A modified version of the CW Boundary component; use it to create a Curtain Wall with a custom
pattern. The custom pattern is defined using a set of lines created in either Rhino or Grasshopper.

Symchronizs.
Boundary

External Side

W Settings

Cuatom Frame Axes
Pane| Paints FE31 Curtain Watl b

Frame Settings

Panel Settings
Custom Frame Class.
Boundary Frame Class
Panel Class

Y

The component’s top four input parameters are the same as those of the regular Curtain Wall
Boundary component. However, there is an important difference: in the Boundary Custom
Component, if you assign CW Settings input parameters (by attaching a CW Settings component or
Input component), these will not affect the Curtain Wall Scheme Settings (a pop-up note will alert
you of this). The reason: the Boundary Custom component ignores the Grid pattern defined in
Scheme Settings, and instead uses an empty Boundary Frame as the starting point. This is the
“blank slate” on which the custom pattern is created. Apart from Scheme Settings, all other CW
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Settings values (e.g. Layer, Home Story, properties) will have the expected effect in the Boundary
Custom component.

Custom Frame Inputs

%2 Plane Plane

Radius

Origin o§

Synchronize

Segments @ Boundary
Fillet Radius External Side
CW Settings

Panel Points —}f‘r Curtain Wall b

Frame Settings o

Panel Settings

Boundary Frame Class
Panel Class

PN S S

Custom Frame Axes: Expects a set of lines. Each line defines the length of the custom frame’s
axis. Each line must lie in the plane of the Boundary Frame, and all of its points must line within
the Boundary.

— Tip: As needed, use the Trim with Region component from Grasshopper to achieve this.

Frame Settings: A special parameter with data type of “CW Frame Settings”. Defines the Frame
types (Frame Class) used to construct the Curtain Wall generated by the component. Add new
items by using the CW Frame Settings Component or Favorite Input Component. Based on the
Classes defined in Frame Settings, you can then input a Custom Frame Class or Boundary Frame
Class for any Curtain Wall Frame.

If you do not assign input values to the Frame Settings parameter, then the CW will be
generated in Archicad using only the four “built in” Frame Classes: Corner, Boundary, Division or
None. These classes will be used depending on the value set for the Custom Frame Class and
Boundary Frame Class input parameters (hover over the input parameter to see the available
values). If you do assign input values to the Frame Settings parameter (e.g. via CW Frame
Favorite), this expands the set of available inputs for the Custom Frame Class and Boundary
Frame Class parameters.

Custom Frame Class: Expects a set of integers. These inputs define the geometry of the Custom
Frames: each integer represents a Frame Class. (Hover over the input parameter to see the
available values.) The Corner, Boundary, Division and None classes are always available, plus
any additional values corresponding to Frame Classes added via the Frame Settings parameter.

Boundary Frame Class: Expects a single integer parameter. This defines the geometry of the
Boundary Frame (which is uniform along its entire length). Hover over the input parameter to
see the available inputs for this parameter.

Grasshopper-Archicad Live Connection User Guide 35



Archicad Components

Custom Panel Inputs

Origin [j‘z Plane Plane

Synchronize
Boundary

External Side

CW Settings
Custom Frame Axes

[FometpomeslEi curtainvi b

Frame Settings

Custom Frame Class
Boundary Frame Class

Radius
Segments
Fillet Radius

_ Inside

Outside

OO N

Panel Points: Use this parameter to define the type (Panel Class) of each Panel created within
the custom Frames.

This input parameter expects a list of points. Each point is assigned a Panel Class (this
assignment takes place via the Panel Class input parameter).

Grasshopper assigns Panel Class to each Panel Point as follows: in each Panel, it locates the
point nearest to its center of gravity, then assigns the Class of that point to the Panel.

If the component’s “Check Panel Region” option (available in the context menu) is OFF, then a
Panel Class is assigned even if the nearest point falls outside of the Panel boundary. If the
option is ON, then a Panel Class is assigned only if the Panel contains at least one point within its
boundary. All other Panels keep their default “Deleted” status.

Panel Settings: A special parameter with data type of “CW Panel Settings”. Defines the Panel
types (Panel Classes) used to construct the Curtain Wall generated by the component. Add new
Panel Classes by using the CW Panel Settings Component or Favorite Input Component. Use the
Panel Classes defined here as inputs for the Panel Class input parameter.

If you do not assign input values to the Panel Settings parameter, then all panels of the
generated Curtain Wall will retain their default “Deleted” status - that is, empty.

Panel Class: Expects a set of integers, which indirectly define the properties of the Curtain Wall
Panels.

Each integer represents a Panel Class assignment for each Panel Point. (Points are defined in the
Panel Points parameter; the set of available Classes is defined in the Panel Settings input).
Hover to see the set of available values in the tooltip. The default “Deleted” status, which
results in an empty panel, is always available. The other available values depend on the set of
Panel Classes as defined in Panel Settings.

Settings Components for Curtain Wall

The CW Settings component can be attached to any of the four CW components.

See CW Settings Component.
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q Synchronize

Bound

1 itd EF, cortain wai
 External sige

( CW Settings

Further Settings components can be attached as needed:
e Use the CW Scheme Settings component to define the pattern of the Curtain Wall Element.
See CW Scheme Settings Component.

Note: As mentioned, the CW Scheme Settings input does not affect the CW Boundary Custom
component, which always uses an empty pattern as a starting point for the custom pattern
(consisting of a Boundary Frame only, without any grid lines or panels).

e Use the CW Frame Settings component to set up the Frame types available for the CW Scheme:
define Frame Classes to be used as Frame Class input parameters, thus defining the properties
of the Frames in the CW Scheme.

See CW Frame Settings Component.

e Use the CW Panel Settings component to set up the Panel types available for the CW Scheme:
define Panel Classes to be used as Panel Class input parameters, thus defining the properties of
the Panels in the CW Scheme.

See CW Panel Settings Component.

For a step-by-step example, see:

Example 3: Use Rhino to Create a Custom Curtain Wall

Grasshopper-Archicad Live Connection User Guide 37



Archicad Components

Zone Component

The Zone Component generates spatial units in your project, to represent rooms, wings of a
building, blocks of a housing estate, or functional areas. Archicad Zones in 3D can also be used for
simple mass modeling; and they also form the basis of the Model Review process in the Energy
Evaluation function.

A Zone Component requires two inputs: the Curve input determines the Zone’s shape, while the
Stamp Position defines the location of the Zone Stamp.

The content of the Zone Stamp can be defined using the Zone Settings component. Connect
additional inputs to Zone Settings to assign metadata and attributes.

See the sections on The Property Settings Component (Controlling Metadata) and the Zone Cateqgory

Input Component.
¢ Synchronize
Curve
¢ Stamp Position [E'] =
( Zone Settings

{ Vertices
F Polyline D
 Closed

and Recrs h d
Generic
GROSS AREA
Residertial and Recreation

DB

]
3

Production & Research
Storage & Sales
Education & Cubure
Medical Treatment

Other Usage

Technical Equipment
Communication & Access

EEEECE
PP

| Concel || Sele

<=

Note: By default, Zones in Archicad are visible only on the Floor Plan. To see them in the 3D
window, go to View > Elements in 3D View > Filter and Cut Elements in 3D, and check the Zone
item under “Element Types to Show in 3D”.
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[&) Filter and Cut Elements in 3D ? *
Stories to Show in 3D
@) Infinite
OLimwted:
To
From

Trim Elements to Story range

Marquee Effect
Show Elements: ©Ins\de Marquee
OOutside Marquee

[] Trim Elements to Marquee

Cut Surface Display
(®) Use Element Attributes

() Custom I 98

ﬁ |:| Paint - Ultramarine Violet

Element Types to Show in 3Dt

All Types 0
[ wan
U Column
=3 Beam
H  window
D Door
== skylight
B Object
Q Lamp
> slab
</ Mesh
A Roof
A shell
£ tain W [

$ Morph
= stair
= Railing
& Structural Support v

Object Component

AC Object components require a single input parameter: anchor point. The default Library Part type
depends on what is set in Object Default Settings. To place a different object, attach an Object
Settings component, and use “Select Archicad Library Part” from the context menu. This command
is available only if you have activated the “Use existing Library Part” option in the same context

menu, as shown here:
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Object (Locked) Synchronize
Mame Armchair 01 20
Base Hevation: 0 Anchor Paint H>| Object
Layen: Interior - Furniture i .
| toy: 0. Ground Floor | | Object Settings
ObjSetExisting | &

Enabled
Bake...

Create new Library Part

Ble € ®

Use existing Library Part

Select ARCHICAD Library Part

]

Help...

See also The Object Settings Component (Selecting or Creating Library Parts).

To allow Grasshopper to access the Library Part’s internal parameters, you must modify its program
code.

Note: Library Parts are programmed using a code called “GDL” (Geometric Description
Language.) For details, see https://en.wikipedia.org/wiki/Geometric_Description Lanquage.

Window and Door Components

Door/Window elements in Archicad can only be placed into existing Walls — they cannot “float”
independently of a Wall. Thus, Door and Window components require a Wall-type input.

To create the Door/Window opening, the input data must include information on its location
relative to the host Wall’s reference line. You can define this in two ways: via distance or a point.

The Horizontal Distance component defines the distance between the Door/Window insertion
point and the Wall's endpoint, along the Wall reference line.

The Door/Window Point component defines the location of the Door/Window opening as a
point projected perpendicularly onto the Wall reference line.

[Window (Locked) |
Mame, Window 20
WH: 800 7 1500
Sillto Story 0: 1000
Stony: 0. Ground Floor |

{ Synchronize

( Wall Settings _ Synchronize
Wall

B window
( Horizontal Distance

Window Settings

Grasshopper-Archicad Live Connection User Guide 40


https://en.wikipedia.org/wiki/Geometric_Description_Language

Archicad Components

As described for the Object component, attach a Door/Window Settings component, then open the
Select Archicad Library Part dialog to choose an opening.

Note: Doors and Windows, like Objects, are Library Parts programmed in GDL (see above). For
more information, see Accessing GDL Parameters of Archicad Library Parts.
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Archicad Deconstruct Components

Use the Deconstruct components to extract information from existing
Archicad elements: their reference geometry which determines their

| T T R CE|
position, and their Settings. |

7 HH S~ FH
Deconstruct components are the inverse of the element-generating L_R H.\R F[?: 9: }iﬁ
(Document and Design) components: output parameters of Deconstruct & ‘ l%: Ve ~g |_‘59_¢L
components are the same as the input parameters of the element- : %: *g: 9: ,C\g:
generating components. (The Synchronize parameter, which enables or
disables synchronization between Grasshopper and Archicad, is an

exception: this parameter is missing from Deconstruct components.)

While Deconstruct components can be applied to data generated by the Design and Document
components, they also work on manually placed Archicad elements. To refer to a placed Archicad
element: right-click on the input parameter or corresponding Parameter component to open the
context menu, then choose the “Set one Element/Set Multiple Elements in Archicad” command.

Note: The Deconstruct Roof component can reference only Single-Plane Roofs in Archicad (that
is, simple roofs consisting of a single plane). Roofs created with the more complex, Multi-Plane
Geometry method are currently not handled.

[wall ‘ &

| |
‘ Preview
|l Enabled
| & Bake.
; Wire Display »
: Disconnect »
j (3] Reverse
| [ Flatten
'@ Graft
(@ Simplify
| Set one Wall in ARCHICAD

Set multiple Walls in ARCHICAD

Clear values
nternalise data

Extract parameter

| Help..

If the referred element is modified in Archicad, click “Send Changes” on Archicad’s Grasshopper
palette to update the GH code.

To access detailed information on the settings of the input element, go to the Deconstruct
Component’s Settings output component, and attach the Extract Settings component to it.

See Archicad Extract Settings Components, below.
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Use Deconstruct Component to Extract Brep Data

This function is available for the following Archicad elements: Beam, Column, Slab, Wall, Mesh,
Zone, Shell, Single-Plane Roof.

The Deconstruct components for these elements now include a Brep output, which contains a list
of all of the element’s surfaces.

Wall Deconstruct Component, with Brep Output

It is also possible to extract a specific surface. From the context menu, choose “Select (Element)
Surface Type”, shown here for a Wall:

[D_emwu

[l Enabled
& Bake...

| [ Select Wall Surface Type |

@ Hep.

From the appearing list, choose the surfaces you need, then click select: the surfaces are now
added to the component:

Select ARCHICAD Wall Surface Type [« |

f

[ Side Sudaces
[ Crop Upwards Sufaces
o o [] Crop Dowremards Sudaces
. [ Cut Sufaces
[ CSG Sutaces
[ Wl Opening Reference Side Suface

ey

=-Wel-Sperey
] Wall Dpering Sde Sufaces
TS T ST

Note: You can attach a Brep component to these outputs, thereby accessing any of the surfaces
for further use in Grasshopper.
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An Archicad Wall’s Specified, Highlighted Surfaces

Grasshopper-Archicad Live Connection User Guide 44



Archicad Components

Archicad Settings Components

Use the Settings component to define the parameters and attributes of the new Archicad element
generated by a Document or Design Component.

Each Document and Design Component includes a Settings

parameter. Two types of components can be attached to it: tqﬂu ﬁ" g" f“ ﬁ:‘gn ;_wf’"
e Favorite Input Component: Use this if you want to control all of n‘m Eﬁ"“ d‘f“ c\\:f“ v‘z?“ [_/1?“
the new element’s parameters from Grasshopper (see Input T O O 1 1 &
Component for more information). Op m ¢ @
A A0 A0 L0 L0 L0
e Element Settings Component: Use this if you wantto controlonly [ & (7 <& » [&

a
1]
+

certain of the new element’s parameters from Grasshopper. Settin
Attach the corresponding element Settings component (Wall
Settings, Slab Settings, etc.) to the Settings parameter.

Using the Element Settings component is not mandatory. If you do not use it, then the newly
generated element will use the current Default Settings of its corresponding tool in Archicad.

The right side of the Settings component has a single output parameter, which transfers the input
data to the Design or Document component.

In many Settings components, you can change the structure or type of the generated element,
using a context menu command. As a result, the set of input parameters available to the Settings
Component will change (that is, new parameters will appear on the left side of the component, and
others are removed).

Any upstream components that were formerly connected to a removed parameter will be
disconnected. Disconnecting components is not undoable. Therefore, the program displays a
warning when you issue a command that will remove an input parameter. To avoid disconnecting
components, you can press Cancel.

Synchronize

QW Cunve [ Wl £
Wall Settings |
Break Connections
As the result of changing the Reference Line Location, any
! nodes connedted to the following input parameters will be
i disconnected
- - : - Reference Line Offset
ayer (" wall settogs |
WalSetB B Do you want to proceed
[l Enabled
3 Gk T
Structure b
Geometoe Method 3
- - 1
Reference Line Location v |[B Outside Face
& Help. _E Cmter

|- ] Inside Face
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The Object Settings Component
(Selecting or Creating Library Parts)

Like other Settings components, the purpose of Object Settings is to define the Archicad elements
generated by Grasshopper.

The Object Settings component lets you define the Library Part in two ways, from the context
menu:

e Use existing Library Part - Choose an existing Library Part from the Archicad project

e Create a new Library Part, whose geometry is defined in Grasshopper.

Use Existing Library Part

First activate this option in the context menu (as shown below).

The Select Archicad Library Part command is now available: click it to bring up a dialog. On the left
side, choose an existing Library Part. On the right side, the selected object’s internal parameters
are displayed for your information.

| Object (Locked)

Mame Armchair 0120
Base Bevation: 0

Layen: Interior - Furniture

Synchronize
Anchor Paint H>| Object

Sory: 0. Ground Floor 4

ObjSet Existing

Enabled

Bake...

Create new Library Part

Use existing Library Part

Ble ¢®

Select ARCHICAD Library Part

®

Help...

On the left side of the appearing dialog box, choose among the Archicad project’s loaded library
parts. On the right side, the selected object’s internal parameters are displayed for your
information.

It is also possible to download Grasshopper objects:
See Download Sweep and Loft Objects.

Note: By default, Grasshopper cannot access the internal parameters of Archicad Library Parts -
they are grayed out on the interface. To allow Grasshopper to access the Library Part’s internal
parameters, you must modify its program code.

See Accessing GDL Parameters of Archicad Library Parts.
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Create New Library Part

This option lets you create a new Library Part, which will be placed in the Embedded Library of the
connected Archicad project.

With this option activated, two additional input parameters appear on the left side of the Object
Component: Geometry and Object Name.

Bl Object Default Settings ? X
4
far vy Q ¢t freeform shape Default
v [ Embedded Library ) ~ i1 PREVIEW AND POSITIONING
~ [ Grasshopper =
[ a08ca20f-7a8a4553-b8e5-2983cdc018dS ...1 100

~ [&] Linked Libraries
~ B ARCHICAD Library 21
~ [ 1. 8asic uBRaRY 21
~ [ 1.1 Furnishing 21 v

y |
f
o Project Zero
Hﬁ Relative [
& [ssor Oml#

3 RHINO IMPORT OBJECT SETTINGS

{ swncnranize
d Anchor Point Ha Object
§ Object settings

(SR =]

.
.

» [7] FLOOR PLAN AND SECTION
» [ MODEL
» CLASSIFICATION AND PROPERTIES

o <® Interior - Furniture 4 Cancel

Use the Geometry parameter to input the shape of the new Library Part.

Note: You can add multiple shapes as input Geometry. Grasshopper handles all the inputs as a
list, and uses them to generate a single complex Library Part. Whenever this Geometry data is
modified in Grasshopper, the resulting Library Part is modified accordingly.

You can use the newly created Library Part immediately: as an input parameter for the Object
generating component (in Grasshopper), or place it in the Archicad project with the Object tool.

If you delete the Object Settings component in Grasshopper, the created Library Part will also be
deleted from Archicad’s Embedded Library.

The same happens if you switch the Object Settings component to “Use existing Library Part”: the
generated Library Part is deleted from the Embedded Library, and any placed instances will be
missing Objects in Archicad.
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The Property Settings Component
(Controlling Metadata)

The Property Settings component provides access to the metadata (e.g. Properties and
Classifications) defined for Archicad elements. With this component, it is possible to assign Element
Classification to Archicad elements or overwrite their Property values in Grasshopper.

Note: Use Archicad Properties to add optional descriptive data to a building element. In
Archicad, you can list and manage Properties in the Interactive Schedule, display them in Labels,
Zone Stamps, Door/Window Markers, import and export them among applications or to
spreadsheets. Use the Property Manager (Options > Property Manager) to create and delete
properties and customize their availability. Each element’s Properties are shown in the
Classifications and Properties panel of Element Settings. Classification is also used to map
Properties when exporting to IFC. Archicad supports any number of national or company
standard classification systems at the same time.

1 Wall Selection Setbings * El [}

Selected: | Editable: |

= D11 GIOMETRY AND POSITIONING Naame Trpe Defaut
= GEMERAL RATINGS +

uuuuuuuuuu

= DEFINMION

Gemeris Wall Thell [ :
0O : SmunaTramimes

= MAIN COMSTRUCTION +

Freview Telault

T Commtrumion Tipe Opticm Set Undefined e W

s—h |0

* [ FLOUS PLAM AMD SLETION

¥ £ MobEL

= [0 CLASSEICATRIN AND PROPIRTILS
CLASSFICATIONS

0 ARCHCAR Phasiaicabions = S CONTICES welth Pro@eaes in Motk

Hew WS Cancel ox

When first placed, the Property Settings components has no parameters. To assign Classifications
and select Properties, use “Select Classifications and Properties” from the component’s context
menu. In the appearing dialog, first choose one or more Element Classifications: this will determine
which Properties can be assigned to the generated element.

Once the Element Classifications are defined, the dialog lists only those Properties that are
available for assignment. Check the box of the Properties you wish to assign, then click OK.

The selected Properties now appear as new input parameters on the left side of the Property
Settings component.
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prorsone "oy

Enzbled
& Bake..

I Select Classifications and Properties

@ Help..

Select Classifications and Properties ﬁ

Set Elementt Classfiication:
ARCHICAD Classification - 21

Construction Elemert E

Q|
- Construction Elemert ~
Beam
Search Properties ® Column |
Q| - Covenng
L - Curtain Wall
Name Type &l Footing
GENERAL RATINGS :Zﬂw
Fire Resistarice Rating Option Set Plate
[ Combustible True/False - Railing
[] Themal Transmittance General - Ramp
[] Sound Transmission Class General - Roof
MAIN CONSTRUCTION ;Zi”
[_] Construction Type Option Set Stair
Technology Option Set Wall
[] Concrete Cover at Main Bars General &1+ Opening
[] Class of Surface Option Set - Massing
[ uing weighe Generd - Elsment Compenent
- Reinforcing Bement
ENVIRONMENTAL 5 Fumishing o
[] Life Cycle Environmertal Integer
[ Envionmerial Class Integer | Set
[ Servics Lfe Integer i |
[Come |

Elements generated by Grasshopper are automatically given the “Grasshopper Connection”
classification, which contains the “Grasshopper” Property group. This consists of two properties
describing the elements’ source data: a timestamp (the last time the element was refreshed
according to its source code) and the name of the Grasshopper source file (Grasshopper Source

Definition).
2 - = L § |
| ) Object Selection Settings :
_____ 4
2o |ler] * Ammchairot 21 Selected: 1
| | ]
4[] Linked Libraries & ~ [ PREVIEW AND POSITIONING
4 7] ARCHICAD Library 21 ==
Ol o ]| EF=
4 D 1. BASIC LIBRARY 21 -3 | |
e ® *
4 [ 1.1 Furnishing 21 HlomEEiom: H
D Apphiances:2] | 0. Ground Floor [Current) v|
D Bathroom Accessories 21 H
to Project Zero [# *
[ Beds 21 : ’_ ......... HEEEE 2] ®
-l |0
|L| Cabinets and Shelves 21 A ——
- 111
" 520 | —
— & | Ea]
U
E: |s20 it _.
; E Relative [¥]
- B s | ‘ B oo |
j » CHAIR SETTINGS
Armchair 01 21 Armchair 02 21 L Ea i AL, L
» [ MoDEL
- CLASSIFICATION AND PROPERTIES
CLASSIFICATIONS
". ARCHICAD Classification ... Furniture
| Grasshopper Connection... Grasshopper Element
Armchair 03 21 Armchair 04 21 & Service Life 1] ~
= __Stored Eneray Undefined
- - GRASSHOPPER
11 5 Grasshopper Source Defi... NO_DOCUMENT_SELECTED
@ S5 Last Updated by Grassho... 2017.02.23, 17:35:06
| - IFC PROPERTIES
IFC Type I[feFurnishingElement
- ARCHICAD IFC D 306iSTFIP3SENPhPKALDTX
Bar Stool 21 Bean Bag 1 v Clabaild tbribadkal AMEICTFIDICARMDRDE AL v ¥

| <& Interior - Furniture

r I Cancel

OK
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Note: Classifications are assigned to elements only if the name of its parent Classification
System name is checked. An element can be assigned Classifications from multiple Systems, but
only one Classification per System. Properties listed below are those of the checked

Classification Systems.

Each Archicad Property has one of the following Data Types:

e String: Simple text; corresponds to Grasshopper Text

Length, Area, Volume, or Angle

Integer: A whole number; corresponds to Grasshopper Integer

Number: Any real number; corresponds to Grasshopper Number

True/False: Logical value; corresponds to Grasshopper’s Boolean
Tags List: A series of words or phrases; used to make it easier to search for elements that use

such tags. In Grasshopper, this is achieved by assigning a series of Texts separated by semi-

colons.

Option Set: A list of text values. The user can choose one or more of these defined options

(multi-choice). In Grasshopper, this is achieved by entering the number of the option(s) to be
assigned to the Property, based on the info shown in the tool tip.

i
B Q |

4
‘ Property Name

|F\re Resistance Rating
Name Tipe Default

~ GENERAL RATINGS 4+ A Description:

Fire Resistance R... Option Set <Undefined>

Combustible True/False <Undefined>

minutes

<Undefined>
<Undefined>

Thermal Transmit... String

Sound Transmiss... String ~ VALUE DEFINITION

_ ‘ 420 Property Settings
Editable: 1 Fire Resistance Rating ‘@ BeY 2
g e

@ e Resistance Rating

~ PRODUCT INFO s
z _ Data Type: Option set ~|
+ Model string <Undefined>
# Serial No. string <Undlefined> Default Value Options Setup...
+ Barcode string <Undefined> ® Undefined
4 Acquisition Date  String <Undefined> Cliiog i
# PurchasePrice  Number <Undefined> .
Expression i

~ MANUFACTURING s

s z
$ Manufacturer  String <Undefined> Sequence E 2 minues
+ Production Date  String <Undefined> W

t1h
+ Country of Origin String <Undefineds o
i e £ 15 hours
# Product Website  String v graphisoft....
. : + 3hours
4+ Point of Contact  String <Undefined>
+ Warranty End D... String <Undefineds FuUmdetined; |
~ MAIN CONSTRUCTION + Edit.]
£ Crnctctinn Tune Nntinn Set slindefineds i

[ show conflicts with Properties in Hatlinks » AVAILABILITY FOR CLASSIFICATIONS i — e
Hew... - Delete @ | 5 [

Cance|

Note: Whether an Option Set is multi-choice or single-choice is defined by the user in Archicad,
using the Data Type - Option Setup choices at Options > Property Manager.

If the Option Set is multi-choice, then the Property Settings component in Grasshopper will
expect multiple inputs in the form of “Integer as List”. (If you input multiple integers here, then
multiple values are assigned to the Property, and the Property Settings component generates
one output). If the Option Set is single-choice, then the Property Settings component generates
a separate output for each input Integer.

Note: It is not possible to create a new Archicad Property in Grasshopper; you can only assign
values to existing Properties. If you need a new Property, you can create it from Archicad’s
Options > Property Manager dialog. Grasshopper is immediately updated with this new
information: the next time you open the Select Archicad Property dialog, the newly created

Property will be listed.

Grasshopper-Archicad Live Connection User Guide

50



Archicad Components

The Property Settings component’s first output parameter is “Property Settings” type. You can use
this as an input for the Settings components of 3D elements.

The second output parameter is “Element Classification”. Use it to add a Panel component, so you
can see the name of the Element Classification chosen in the Property Settings component.
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Curtain Wall Settings Components

In Archicad, the Curtain Wall is a hierarchical tool. Thus, Grasshopper uses several interrelated
Settings components to define the Curtain Wall element. Each level of the hierarchy has its own
Settings component and its own set of Favorites (see Favorite Input Component).

B Curtain Wall Default Settings ? »
i\:{ » Default
~ P Curtain Wall System = D! GEOMETRY AND POSITIONING CURTAIN
[Fsoens WALL
O Fromes BT i #5351 300 cwW
I Panels 8 7
X Junctions e - S ETTI N GS
= accessories Bl Ccw cw
FRAME SCHEME
enter ¥
.| SETTINGS SETTINGS
= [Z] "LOOR PLAN AND SECTION
- FLi ”
5 CW evant Stories ==
Fli PAN EI_ ected with Cver... =
B fd e T
s SETTINGS L o
- CUT ELEMENTS
Override Frame Type's Attrib O
3%/ Frame Cut Lines Salid Line —_— v
* S MEMBER PLACEMENT
Place Junctions: Place Boundary Frames:
::‘: O At all Grid Points 1_ C Inside Boundary
,Kp (®) One by one l_ (®) Center on Boundary

.| (O outside Boundary
Relation To Zones: Zone Boundary

L3 El CLASSIFICATION AND PROPERTIES

£} < Finish - Wall » Cancel [ ok

To create a Curtain Wall via Grasshopper, use the Curtain Wall generating components (see Curtain
Wall Components). Using the CW Settings components is optional - for example, to use different
settings than the default Archicad ones, or to control the Curtain Wall’s subelements using
algorithms.

CW Settings Component

Contains Settings applied to the Curtain Wall as a whole. (They correspond to the topmost level of
the left-side tree hierarchy in Archicad’s Curtain Wall Settings dialog.) At the bottom of the
component’s parameter list, you will find the same general input parameters as in other Settings
components: Layer, Home Story, Property Mapping, etc. At the top of the list are three specific CW
Settings:
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[ curtain Wall Default Settings ? x

il Default
[ curtain Wall system ~ D)1 GEOMETRY AND POSITIONING

[E scheme

Nominal w
D Fames -@- 3000 Thickness: 722D 300
I Panels - 4=
— 0 /‘5 20.00°
3 Junctions

= Accessories Heme Story: Reference Line:

to Project Zero * to Panel Center *
|, 3 GUI 250

~ [Z FLOOR PLAN AND SECTION q Synchroniza
- FLOOR PLAN DISPLAY Curve
Shaw on Stories All Relevant Stories. = -
§ - Domain ; Curtain Wall
Floor Plan Display Projected with Over. /1]
Projection Mode Hybrid = ] q External Side
Show Projection o Fioor Plan Range d CW Sertings

- CUT ELEMENTS
Ovarride Frame Type's Attrib... [m]
T3/ Frame Cut Lines Solid Line

+ 5 MEMBER PLACEMENT

Place Junctions: Place Boundary Frames:

TEE Oatall Gid oints O inside Boundary
F1E ®onebyone |LLL @ center on Boundary
() Outside Boundary

Relation To Zones: Zone Boundary

L4 E 'CLASSIFICATION AND PROPERTIES

2 < Finish - Wall » Cancel

Thickness

The Curtain Wall’s nominal thickness; this value is used by elements connected to the Curtain Wall
(e.g. connecting Walls).

Refline Offset

The Curtain Wall’s vertical offset from its Reference Line.

Scheme Settings Parameter

A special parameter with data type of “Scheme Settings”; it defines the Curtain Wall’s grid pattern:
the pattern of Frames, and thereby the geometry of the Panels. Scheme Settings also assigns Frame
and Panel Classes to these subelements, thus defining their appearance. Use the Scheme Settings
component or Favorite Input component to assign these values.

Note: CW Scheme Settings does not affect the CW Boundary Custom component, which
generates a custom pattern rather than the pattern defined in Scheme Settings.

CW Scheme Settings Component

The Curtain Wall Scheme is a unit pattern, which is repeated over the length and height of the
Archicad Curtain Wall to fill out the surface with Frames and Panels. Thus, this component defines
the Curtain Wall pattern and the Frame and Panel types.

Use this component to control the parameters found on the Scheme Settings page of Archicad’s
Curtain Wall Settings.
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[ Curtain Wall Default Settings ? X

2
=30 Default Sym:h
. ronize
~ [E curtain wall System = [E] rip paTTERN AND PREVIEW Curve
[E scheme Columns: P —— — lg] 5o Domain @ Curtain Wall
[0 Frames Fixed Sizes q External Side

W Panels
¥ Junctions

= Accessories

[ [ @ =

o% 9000

Partial Pattern < | I | Distinct Panel B I e

= fi} PATTERN ORIGIN

fﬁ;. fﬁ E ﬁ Start with Pattern L"]E 0

-ﬁ -l'ﬁ 4B B start rom Bottom Et ol

<> Finish - Wall ’ Cancel ok |

The following input parameters define the Scheme’s grid pattern:

Vertical and Horizontal Grid Pattern

Expects a list of real numbers that define the CW Scheme’s pattern via the number and size of the
grid cells.

Example: The Horizontal Grid Pattern value is A, B. The Vertical Grid Pattern value is 1, 2, 3. The
result is a Scheme with a total of 2x3, that is 6 grid cells.

Crossing Frame Pattern

Expects a list of Boolean values. Use these to define the direction of the Crossing Frame placed
inside a given panel of the grid: from lower left to upper right corner, or from upper left to lower
right corner. The number of values entered must correspond to the number of Scheme cells even if
you do not want to place a Crossing Frame in each panel. (The Crossing Frame Class parameter
defines whether to place a Crossing Frame or not; see below.)

Frame Settings and Panel Settings

Use these parameters to define the types of Frames and Panels to use. Consider it as a product
catalog: each Frame Class and Panel Class has a particular geometry and appearance. The architect
can choose among these to design the Curtain Wall; not all items in the catalog must be used. (In
Grasshopper, these are defined in the Frame Class and Panel Class input parameters - see below.)

Assign values to the Frame Settings and Panel Settings input parameters using the “CW Frame
Settings” and “CW Panel Settings” components, or the Favorite Input Component. Each such input
adds a new item to your “catalog” of projects - that is, to the available Frame and Panel Classes.

See details at CW Frame Settings Component and CW Panel Settings Component.

Grasshopper-Archicad Live Connection User Guide 54



Archicad Components

Frame Classes

The Frame Class, assigned to the Frame’s axis, defines the appearance and profiles of Frame
geometry. A Curtain Wall can use five kinds of Frames: Boundary, Corner, Vertical, Horizontal and
Crossing. Thus, the CW Scheme Settings component uses five Frame Class input parameters, each
of which expects an integer-type value. Each integer refers to one of the Frame Classes as defined
in the Frame Settings input parameter. Hover over the Frame Class parameter to see available
input values in the tooltip.

If Frame Settings inputs do not have any values attached, you can still choose from predefined
Frame Class parameters which are always available: -3 (= Corner), -2 (= Boundary), -1 (=Division)
and 0 (= None). This is the predefined set of Frame Settings, which can then be expanded with
additional Frame Settings inputs.

e Boundary Frame Class

This is the Frame that forms the Curtain Wall’s outside Boundary. Though a Boundary Frame
consists of multiple segments, all segments have a uniform appearance, so the Boundary Frame
Class parameter requires a single integer as input.

e Corner Frame Class

Corner Frames may be generated within a Curtain Wall - for example, if the Curtain Wall is
generated along a segmented polyline. Where the planes meet, Curtain Wall segments are
joined via Corner Frames. Like Boundary Frames, Corner Frames are uniform for the entire
Curtain Wall element, so the Corner Frame Class parameter requires a single integer as input.

e \Vertical, Horizontal and Crossing Frame Class

The Grasshopper algorithm considers that each Scheme cell contains a Vertical, a Horizontal
and a Crossing Frame segment. The corresponding input parameters thus expect a list of
integers - one for each cell in the Scheme. If the input list contains more or fewer numbers than
the number of Scheme cells, then the CW Scheme Settings Components automatically truncates
or augments the input list using a default integer (in this case, a yellow info pop-up appears).

q Synchronize

Boundary
Curtain Wall
mls&de@ e

( CW Settings

Panel Class

Assigning the Panel Class input to a panel’s boundary defines that panel’s appearance and cross-
section. Since the Curtain Wall has one Panel type (as opposed to the Frame, which can be e.g.
Boundary or Crossing), the CW Scheme Settings component has a single Panel Class input, which
expects integer values. Each input integer refers to a particular Panel Class, as set up in the CW
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Panel Settings component. Hover over the Panel Class tooltip to see the list of available integers
and what they mean.

If Panel Settings contains no values, the Panel Class input can always use the default value of 0
(=Deleted). This basic setting is always available; you can expand this set by inputing values into
Panel Settings.

For the purposes of control from Grasshopper, each Scheme cell contains two panels - because of
the possibility that a Crossing Frame creates two panels (this is the case even if the Crossing Frame
value is O (= None), that is, if the Crossing Frame is invisible). Therefore, the Panel Class parameter
input expects a list of integers whose number is equal to the number of cells in the Scheme (as
indicated above, this number is doubled to account for Crossing Frames). If the number of input
integers is less than this number of panels, then the leftover values are set to 0 = Deleted. If the
number of input integers exceeds this number of panels, then the extra values are ignored - as
indicated in a yellow warning pop-up.

CW Frame Settings Component

Use this component to control the editable parameters of Frame elements in the connected
Archicad project.

[ Curtain Wall Default Settings 7 x
=0 Default

~ F curtain wall System Frame Class Name Type
[ scheme Corner Frame Regular ..h Cap 22
[ Frames. Boundary Frame Built-in Frame

I paneis

F Junctions Mullion Frame

= Accessories Transom Frame Built-in .ed Frame

GH - Custom Curtain Wall Fame 1 D

Add. Ramove.

~ 4P| MULLION FRAME TYPE AND GEOMETRY

Built-in Frame

QEoh

80
F
250 T | | 200
& 30
=t
20
Frame Intersection Priority:
v s
» B CURTAIN WALL FRAME SETTINGS
» [E] CLASSIFICATION AND PROPERTIES
£} < Finish - Wall v Cancel oK |

Attach the CW Frame Settings component to the Frame Settings input of the CW Scheme Settings
Component: the Frame can now be referenced and accessed by the Frames of the Curtain Wall.

See CW Scheme Settings Component.

e Class Name: Class Name of Archicad Frame Settings.

e Width/Depth: The Frame’s Width and Depth values. The value must be a positive number (a
negative input value is interpreted as zero in Archicad). If the input value is invalid, a yellow
warning appears.

e Offset: Frame back offset from panel centerline. The value must be a positive number, and it
must be less than the Depth value. If the input value is invalid, a yellow warning appears.
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e Depth of Inset/Width of Inset: The value of the Panel inset must be a positive number. If the
input value is invalid, a yellow warning appears.

e Intersection Priority: Controls the Archicad Frame’s intersection behavior. The input value must
be a positive whole number between 1 and 19. If the input value is invalid, a yellow warning

appears.

CW Panel Settings Component

Use this component to control the editable parameters of Panel elements in the connected

Archicad project.

Attach the CW Panel Settings component to the Panel Settings input of the CW Scheme Settings
Component: the Panel can now be referenced and accessed by the Panels of the Curtain Wall.

See CW Scheme Settings Component.

e Class Name: Class Name of Archicad Panel Settings.

o Thickness: The Panel’s Thickness.

I curtain Wall Default Settings r x

% X Default

v FH curtain wall system Panel Class Name: Type
[E scheme Distinct Panel Built-in CW Panel
O rmes T
T Panels
)i( Junctions

= Accessories

Add_. Remove.

~ (] MAIN PANEL TYPE AND GEOMETRY

Bullt-in CW Panel »

=2k 20

empovfs

» [E CURTAIN WALL PANEL SETTINGS
+ [E] CLASSIFICATION AND PROPERTIES

{Z5F > Finish - Wall * Cancel

u GH - Custom Curtan Wall Frame 1 b

u GH - Custom Curtam Wall Panel 1

u GH - Custom Curtaim Wall Panel 2

u GH - Custom Curtam Wall Panel 3 )
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The Profile Settings Component

Use this component to access and adjust the Modifiers (if any) of Complex Profile elements in
Archicad.
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™ @. AI x

Save

l
L}

Use with:

D=0
SO

Element Selection:

» Capture Apply

Nominal Height
(350)
=
x

b Design Layers

~ Modifiers

Mame H—H

[ width Stretch

O Height Stretch

L
%

ch F£] Cover Thickness Bott...
i 4] Cover Thickness Left

[4] Cover Thickness Right
[ Cover Thickness Top

Cover Thickhess Left

b Components - Default

¥ Uniform Profile Contours

Example of a Profile Element with Modifiers

Note: The Profile Settings component can be used only if the “Structure” parameter of the
Wall/Column/Beam’s Settings component is set to “Complex Profile.”
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Synchronize
Anchor Point
o U Column
End Point
( Column Settings
ColumnSetP |84
[ Enabled
@ Bake..
Structure of Archicad Column & | 1 Rectangular
Help... @ Circular
@ Complex Profile

When first placed, the Profile Settings component has no parameters.

Synchronize
: Anchor Point
U Column

End Point

Colurn Settings

o

T | I
E |Pmﬁ|e Settings | &

[ Enabled
& Bake..

| Select Archicad Profile

Variable Parameters

Help...

In the appearing dialog, choose a Profile. If the Profile includes modifiers, they are listed. Check the
box of the Modifiers you wish to assign, then click “OK”.

Grasshopper-Archicad Live Connection User Guide 59



Archicad Components

&

I |D" ﬂ ||t'~.‘.;| |Search
MName WxH
— Pl E Profiles
4 [ Structural
- » B Steel
4[] Generic
[ Grasshopper 400.000 x 400.C
Generic Column 400.000 x 400.C
| 4 D Concrete
Concrete Column/Beam w Cover 400,000 x 400.0
| UPE100 55.000 x 100.0C
RHS100X100X3 100.000 x 100.0
s L100X50X10 50.000 x 100.0C
IPE30D 150.000 x 300.0
| Joist - Steel 76.200 x 127.00
. HEA200 200.000 x 190.0
CHS548.3%5.0 48176 x 48.23¢
Meodifiers

Cover Thickness Top

[] Cover Thickness Right
Cover Thickness Bottom
[] Cover Thickness Left

| Cancel | |

0K

The selected Modifiers now appear as new input parameters on the left side of the Profile Settings

component.
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Archicad Extract Settings Components

Use the Extract Settings components to access the Settings data of Archicad elements.

Extract Settings are the inverse of Settings: Extract Settings output

parameters are the same as the Settings input parameters. 1;1"’ g"’ I"_P 6‘6D ﬂf’
As input, you can attach Deconstruct components to Extract Settings. The Uf" %ﬁ’ a\:\;’ \:d» d"
output of Extract Settings is a fixed list of parameters. If a particular S f o
output is not applicable to the given element geometry, then the output @ ¢ 2=

value is “NULL". D’D H;b d)» ,{? [%Sb

For example: The output from the Extract Wall Settings component
includes parameters for Building Material, Profile and Composite. Yet any
Wall element can have only one of these three values, depending on its particular structure. The
other two parameter values here are “NULL".

{0k
0 Composite Straight

o)
0 Generic Wall/Shell

1oy
0 0. Ground Floor

_ wor
0 5W - 004
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Archicad Input Components

Input Components are special interface elements that reference certain data
from the Archicad project, making these data available to Grasshopper. The

referenced data are continuously updated. Input Components can be
attached to Settings components to control attributes — such as Building =
Material, Composite, Pen etc. — or the destination Layer of the generated

elements. An exception is the Favorite Input Component, which can be

attached (instead of a Settings component) to the main Design or Document

component.

EEE

An Input Component is divided into two parts: click on its left side to select the Component itself;

click on its right side to modify its stored data.

Layer Input Component

Use the Layer Input Component to bring up the
Archicad layer set in Grasshopper so you can
define the layer where elements generated by
Grasshopper should be placed. The Layer
selection palette also includes the layers’ status
(show/hide, lock/unlock and 3D display mode).
Use the search field to to make layer selection
easier.

Nearly all Settings components include a Layer-
type input (except the Settings components of
CW Panel and CW Frame).

Fill Pattern Input Component

Through this Component, the Fill Type attributes
of the current Archicad project are made
available to Grasshopper. At present, only the Fill

g <& T Archicad La

arq

MName
Pl Fé Layers
4[] Design
4 [ Architectural

<@> Finish - Ceiling
<> Finish - Floor
<@> Finish - Wall
<@> Interior - Equipment
<> Interior - Furniture
<@> Interior - Lamp
<> Interior - Partition
<@> Interior - Stair & Railing
<@ Model Unit - Module
<@ Model Unit - Zone
<@ Morph - General
<> Shell - General
<@ Shell - Roof

<@> Site & Landscape - General

<@> Site & Landscape - Terrain

Settings component can use this type of input. Use it to control the fill pattern of elements

generated by the Fill component.
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%
l‘_—‘c:ncre ‘

MName
Pl ﬁ‘ﬁ Fills
@ Concrete Block
E Concrete Pavement 01

Lightweight Concrete
Structural Concrete

( Plane
Cirdle o,
( Radius

Pattern
Show Qutline
Qutline Type

Qutline Pen
Foreground Pen J

q

q

q

g i Fillsettings
( Background Pen E=(5

q

q

q

q

( Synchronize

Show Area Text
Layer

o]

Renovation Stats

. Concrete Block
Vectorial
[0 Scale-independent

Note: The Fill Pattern Input Component can be attached to the Fill component only if you have

selected an option other than the “Cut Fill — Building Materia

III

category from the Fill

component’s context menu (because the Building Material already includes the fill pattern.) For

more information on Fill categories, see Archicad Help.

Pen Input Component

Accesses the Pen attribute set of the connected Archicad project. Currently, this Input Component is

available for the Fill, Polyline and Spline Settings components.

el *

I - 0.35 mm / 0.99 Pt - Annotation - Markers

Font Name Input Component

Lists all fonts installed on your computer by name.

A sample text at the top gives you a preview.
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Archicad Components

Sample text.
Adobe Devanagari

Agency FB
Algerian

Arial Black

Arial Marrow

Arial Rounded MT Bold
Bahnschrift
Bahnschrift Condensed
Bahnschrift Light

Line Type Input Component

Lists the Line Type attributes of the Archicad project. Currently, the Fill, Polyline and Spline Settings
components accept this type of data.

Surface Input Component

Accesses the Surface attribute set from the connected Archicad project.
Currently, this Input Component is available only for the Object Settings component:
Note: Recommended for users familiar with GDL programming

e You must modify the Object’s GDL code to allow Grasshopper to access its GDL parameters.
(See Accessing GDL Parameters of Archicad Library Parts).

e Make sure the Object Settings node is set to “Use Existing Object”
e From the context menu, use Select Archicad Library Part

Building Material Input Component
Lists the Building Material attributes of the Archicad project.

Search

MName D
@E Pl E@ Building Materials

£ Environment
] External
£ Insulation
£ Internal
[ Prefabricated

4 [ Structural

7 || Brick - Structural

@ Brick - Structural
#Z. Common Brick

‘% Brick - Common Bond
|:||:| Concrete - Structural ST-04 <I> 720

|_|l Concrete Block - Structural ST-05

Most Settings components of 3D elements include this type of input. Elements that can have
composite or profile structures (Wall, Slab, Shell, Roof, Beam, etc.) will include the Building
Material Input Component only if the Structure value is set to Basic. If the Structure value is set to
Composite or Complex Profile, then the Profile or Composite Input Component will be available
instead.
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Runtime warnings

Profile Input Component

Lists the Complex Profiles defined in the Archicad project. Use it to define the cross-section of a

Wall, Beam, or Column element that has a Complex Profile structure.

Runtime warnings

» 1 Rectangular
[B8 complex Profile

Click the right side of the Profile Input Component to open the selection palette. You can filter the

list by using the element type buttons.

[Gcy L3 Precast Sinale Tee D
[B0]s] |seren
MName WxH
4 P Profiles
3 D Architectural
4 D Structural
B Brick
4 D Concrete
Concrete Column/Beam w Cove 400.000 x 400.
T Concrete Slab Edge Footing 450,000 285.
v Precast Double Tee 2398.000 x 700
I Precast Girder 01 200,000 x 4200
T precast Girder 02 300,000 x 480.C
£ Precast Inverted Tee 600.000 % 500.C
iEiPreca;t Single Tee 3
T Precast Single Tee 02
3 D Generic

w—+ 300,000 x 360,000
B Has Core
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Composite Input Component

Lists the Composite attributes of the Archicad project. Available in the Settings components of
Walls, Shells, Roofs and Slabs whose Structure is set (in their context menu) to Composite.

2D Viewpoint Input Component

Use the 2D Viewpoint Input Component to access the Viewpoints of the current Archicad Project.
By attaching this component to the Document components (2D Curve, 2D Fill, 2D Spline), you can
control the 2D Viewpoint in which the 2D elements should be generated in the Archicad project.
Open the Component’s palette to access a tree structure corresponding to the Archicad Project
Map. Note that only the 2D views are available (Section/Elevation, Floor Plan, etc.); no 3D views are
available.

0. Ground Floor Mavigator - Project Map X

4 Stories

2. Story &) = @ =

1. Story |Sea|‘ch Project Map |
4 Elevations v IE| Stories

East Elevation 5 2. story

North Elevation [ 1. story

South Elevation El e

West Elevation 3 sections

w ]:[ Elevations

]:[ East Elevation [Autc
T Morth Elevation [Au
T South Elevation [AL
T West Elevation (Aut
@ Interior Elevations
Warksheets
(B petails
30 Documents w
< >
® @ X
* Properties

&o. Ground Floor

Settings...

Story Plane Input Component

Produces horizontal planes (parallel to the X-Y plane) based on the Story heights of the Archicad
project. Use these planes to define the reference input curves of the element-generating
components: this way, the elements (e.g. Wall, Slab, Beam) will be generated in Archicad at the
correct elevations.
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Synchronize
Me.  Mame Elevation Polygon & > slab
2 Story 6 Slab settings
1 Story 3 .
0 Ground Floor 0
| Cancel | | Select |

Zone Category Input Component
Attach this Input Component to the Zone Settings component to define the Zone Category of the
generated Archicad Zone element.

The main function of Zone Categories is to use colors to visually distinguish different types of
spaces in your project.

S el Synchronize
“E:gl Residential and Recr'eatlonb Mame Pol
olygon
Sear MNumber P el
earch Stamp Position Lg\]]
Height
Name g Zone Settings
4 [[7, Zone Categories Subfloor Thickness :
. [ﬁn Zone Settings D
l:‘ Communication & Access Layer
l:‘ Education & Culture Home Story
Generi
D ENENC |D
[ ] GROSS AREA :
l:‘ Medical Treatment Renovation Status
D Office Property Settings
l:‘ Other Usage

l:‘ Production & Research

. Residential and Recreation
l:‘ Storage & Sales

l:ITechnicaI Equipment

Favorite Input Component

Lists the set of Favorites of the Archicad project.

Note: In Archicad, the Favorites feature allows you to save sets of configured tool settings by
name. For more information, visit Archicad Help

Unlike the other input components, the Favorites Input Component is attached not to the Settings
Component, but directly to the Document or Design Component (“Settings” parameter) which
generates the element. By attaching the Favorite Component (instead of a Settings component),
you are thereby defining all parameters of the generated element in one step.
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Synchronize

Curve D Wall

Wall Settings

[:J Generic Interior "1 K
MName

Pl lj Wall Favorites
lj Generic Exterior Wall
[ Partition Wall
lj Structural Wall
lj Wall - Basic Reinforced Concrete
H Column Favorites
T3 Beam Favorites
> Slab Favorites
LA Roof Favorites
7 Shell Favorites
<% Mesh Favorites
@ Morph Favorites

Note: The 3D position of elements generated by Grasshopper (such as the Offset from Home
Story parameter in the Settings dialog) are defined in the mandatory input data of the
Document and Design components, which generate the element. (For example, the elevation of
a generated Slab is determined by the Curve parameter of the Slab component.) Such
mandatory input data are not affected by Favorite settings.
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Workflow Examples

Example 1: Use Rhino to Create Freeform Shading System

In this workflow, we create the geometry using Rhino’s freeform modeling capabilities, while also
taking advantage of Archicad’s BIM capabilities. The task is to design a shading system that extends
between two curved splines.

1. Beginin Rhino: create the 3D curved splines.
2. In Grasshopper, use these freeform geometries as the input parameter.

3. Use the Divide Component to generate the division points needed for the shading system.

Curve defined in Rhino Points
Count Tangents
b d

Parameters D

[ Number of Division Paoints | & 22

@

Divide Curve
Curve

Count f Tangents
Kinks

Curve defined in Rhino

Points

Move Parameters

Number Slider ( Geometry o Geometry

Height of Facade | o 22

Mation Transfarm

Untitled - Rhinoceros 5.0 Nat For Resale Lab - [Top] = B

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render Panels VisualARQ  Help
Curve or Edge to reference { Mode=Reference ).
Command: |

Top [+

R
Ias

u

“ic)
Do

4

9._1. W
79, 1

4

o
4

9., \‘\’\
SY-~
El
I:g I:EI
[+]
&‘ ce u
-
N =y
Pl %
TS
B - ;
oo Perspective | Top | Front | Right | <
CPlane X277 y-8.75 z0.00 Meters [l Default Grid Snap | Ortho  Planar Osnap SmarTrack | Gumball Record History Filter |CPU

Splines drawn in Rhino with the Curve command
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4. At each division point, place an AC Column component; at each spline, place an AC Beam
component.

Synchronize
Curve =3 Beam

Beam Settings

Paints

Divide
- = " P h ~ Cr:.unt f Tangents Synchronize
Kinks: Parameters ) Anchor Point
: U Column
End Point
Column Settings

Synchronize

oﬂo Curve =3y Beam

Transform D Beam Settings

Motion

a Untitled - GRAPHISOFT ARCHICAD-64 20 - O R
| File Edit View Design Document Options Teamwerk Window Help —gx |
= O- 8 -BExeairrmpg@maseo- ,
i ; [Sie. Ground Fioon [P/ am % [[South Elevation] Tachdl
| Desigr
[ H
I
' :
(=
H =
I =
| U
=
M DG a|® & |@ cumentzoom» | o 000t b |mm 1100 v | £ 02Drafting » | Entire Model » | U 03 Architectu...» | [E] 03 Building ... » | G§ Mo Overrides »

Enter First Node of Wall. ]

Generated BIM model in Archicad based on 3D Rhino curves

5. You can fine-tune the geometry in Rhino by adjusting the original spline geometry (use the
PointsOn command).

6. To define the Building Material attribute or Core Dimensions of the generated Columns, attach
a Column Settings component to the corresponding parameter of the Column component.

B Material
= g Column Settings

Synchronize

Curve ==y Beam
=/D17!|d9_cjule—l‘ Beam Settings Synchronize
{] Curve Points Anchor Point
Count _§° Tangents t b (] cotumn
g Kinks Parameters Column Settings

Divide Curve

Synchronize
Curve Sy Beam
Beam Settings
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Example 2: Use Archicad Input to Build a Parametric Tower
In this workflow, parametric design is based on an existing Archicad project, using input that
originates in Archicad.

The task is to create a mass model of a high-rise atop a six-sided base, which has already been
defined in Archicad.

1. In Grasshopper, use the 2D Curve parameter component to reference the six-sided geometry in
the Archicad project.

2. Create an array of the polyline to draw the outline of the slabs on each story.

Curve
Polyline defined
in ARCHICAD
Linear Array
Number Slider Geometry Geometry
i 0 2.700 irecti

(coftevels| 14

/Y 3_ParametricTower - GRAPHISOFT ARCHICAD-64 20 - O R
File Edit Wiew Design Document Options Teamwork Window Help -0 x
't !
BEEMEN = v o- a8 -Blm x| ea BLG O -
0. Ground Floor] x 3D /Al =

b [T Dsorse =
71 Marquee A .

----- Building Site

* Design N

Polyline
lj Wall g Type: Solid Line
'B' Layer: 2D Drafting - General

D Doaor g-?;-

E Window .3

D Column f

=3 Beam

S > Slab

Connected to:

ParametricTower.gh

Break Connection ";'

Send Changes

Select in GH

< @& 1085 »| o o0 | m 1100 » |£F  02Drafting » | B Entire Model » | |J 03 Architectu...b | (5] 03 Building ... ¥ | CF No Overrides »

Click an Element or Draw a Selection Area. Press and Hold Ctrl+Shift to Toggle Element/Sub-Element Selection. =]

The cross-section of the tower is defined in Archicad

3. Apply a rotation transformation to the array of polygons to create a more complex shape.

4. Use the rotated collection of polygons as the input parameter for an AC Slab component to
create slabs on each story, which can be adjusted as needed using the transformation features.
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5. Create division points along the slab outlines: these will constitute 3D curves.

Area
Curve
Linear Array -
UnitZ  Synchronize
02700 GEonisty Geometry D Curve £ slab D
] Angle £ _ ¢ Slab Settings
Plane. Transform D - -
syt ; Series

fa 3_ParametricTower - GRAPHISOFT ARCHICAD-64 20 =
File Edit View Design Document Options Teamwork Window Help
= T~ = : o = L 5 = o
wolas2[BHEHEH# -~ v 0- 0 -BExwairrms B2e e -
T L. ]
{1 Marquee
Slab (Locked)
¥ Design Structure: Generic Slab/Roof|
Top Elevation: 19000
[ wan Thickness: 300
B Boot Layer: Structwal - Bearing
B window Muipie Elements TAB)
D Column !
i
57 Beam .
<> Siab
Connected to:

ParametricTower.gh

Break Conneciloni @

Send Changes

Select in GH

¥y z x
DC A2 & |@ curentzoom» | & oo0r v|m w100 »|£ o2Dwefting » | BB Entire Model » | U 03 Architectu...b | [B] 03 Building .. ¥
Click an Element or Draw a Selection Area. Press and Hold Ctrl+ Shift to Toggle Element/Sub-Element Selection. )

Slabs of the tower generated in Archicad

- o x

B -
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6. Use these curves as input parameters for AC Beam components to model the building’s twisting
frame.

[ Synchrenize

Geometry Geometry [ Curve &> Slab
@ Ange & ( Slab Settings )
Plarie Transform )

Divide Curve F"p Matrix |l1t9l'p0|at9 Synchronize

d Curve Points | D Vertices Ciirva Curva ﬁ Beam
p={ Count f Tangents [ Degree a it Beam Settings
Parameters [ Periodic
( KnotStyle Domain

i 3_ParametricTower - GRAPHISOFT ARCHICAD-64 20 - O
File Edit View Design Document Options Teamwork Window Help —gx
wo|es s BEHEEEE+ -~ 0 -6 BExearrrmsBeao-

Y10 Ground Floor Do san x BB v

* Arrow

1 Marquee

* Design =
[ wan | . Beam (Locked)
Stiucture; GENERIC - STRUCTURAL |
B Door v Top Elevation: 14850
SlantAngle: 55,32°
E Window
D Column
By Beam
3> Siab
Connected to:

ParametricTower.gh
Break Connection| '{7?‘
Send Changes

Select in GH

b| o 1100 ¢ |£F  o02Dratting * | BE Entire Model » | |} 03 Arenitectu.. | [E] 03 Building ... ¥

DG @!@ 3 |@ Currsntzaam'l 23
S|

Click an Element or Draw a Selection Area. Press and Hold Ctrl+Shift to Toggle Element/Sub-Element Selection.

The division points along the slab outlines define 3D curves.
AC Beam components attached to these points create the twisted frame in Archicad.

7. Atany time, you can edit the original six-sided polyline in Archicad, thereby modifying the cross-
section of the entire high-rise: the 2D Curve parameter, the basis for the Grasshopper code,
remains associated to its parent element in Archicad.

i 3_ParametricTower - GRAPHISOFT ARCHICAD-G4 20 - B n ] 3_ParametncTower - GRAPHISOFT ARCHICAD-64 20 =5
File Edit Vien Oehgn Occument Optiond Tesmwork Wendow Help =Fx Fie Ede View Desgn Document  Dptions Tewnwork Window Hep
o x| 8 22 lnfel 2l 4 - O-A-Sax|aFreoms| 3 iu| B B2 &..-}w..‘vlh-t— LR |1 &8R- S
nG | it 1™Sm. [Peor o
'l’ s M50 Ground Fland = [[lBo/am "] & 0. Gisund Flow] Clzoran " ]
P77 muasguer Building Site 1] maiguee
- Driign =y = Deisgn
[ wan e f o=l 3 [0 wa
B o 3 4 % £ ooer
B windew " 5/ % B wingow
)
| cowma \‘{: ¥ N\ _ﬁ ] conmn
=3 Bram . X 5 bue
£ 2w LY / £ b
] " . Cannccied e
::P-:;Tr:-\}u.uh h S l— FhikmesTower.gh
Break Connetion x o Ereai: Connecticn
SR inGH Select in CH
DEgla " v | [T ] g v B 02 0uwhing > ) @@ & |8 o T v o ST S
B Click an Element or Do a Selection Area. Prew snd Hold Cirle Shift to Toggle Blement/Sub- Hlement Selection. <]

If you edit the original polygon in Archicad, and then press the Send Changes button on the
Grasshopper Connection Palette, the model’s entire geometry is modified accordingly: the 2D
Curve parameter is associative to its parent element.
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8. To change the cross-section of a Beam, attach a Beam Settings component to the Beam
component’s Settings parameter. From the Beam Settings context menu, click on “Structure of
Archicad Beam”, and select Complex Profile. As a result, the set of input parameters of the
Beam Settings input is modified and now includes the “Profile” parameter on the left side.

Beam Settings

[T~
C—T

Enabled

Synchronize Bake..,

Curve E> Slab D

Slab Settings | e

Geometry

Structure of ARCHICAD Beam , | Rectangular

Help... JE Complex Profile

Plae Transform

Divide Curve

Curve Points Synchronize

Count I Tangents D Degree e ‘ Curveﬁ Beam
E’ engt o

Kinks Parameters [ ( Periadic ( Beam Settings

KnotStyle

9. Attach a Profile Input Component to the Profile parameter. Click on the right side of the Input
Component to bring up the Profile Selection palette, which lists all the profiles defined in the
Archicad project. In the upper left of this palette, deselect the Wall and Column elements, so
that only profiles defined for Beams are visible, making it easier to choose the right one.

mt::z RHS Cold Closed
=]l

RHS Cold Closed
120x120

0=
i

—

S — "
Precast Beam | 01 Z Beam C Section - Lipped

L

C Section - Plain ~ Z Section Column Equal Angles

1 T

nist RHS Cald Closed T Steel A

| Concsl || Sekat |
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Example 3: Use Rhino to Create a Custom Curtain Wall

In this workflow, we generate a custom Curtain Wall from a curve defined in Rhino.
1. Begin in Rhino: Create the spline and a point.

In Grasshopper, use these geometries as the input parameter.

Use the Construct Domain Component to define the Curtain Wall height.

d W N

Place the Curtain Wall generating component and attach the inputs:

Synchronize
Curve
Domain EE% Curtain Wall D
External Side
CW Settings

|Beomaio Stas| © ©

5¢

5 CustomCurtainWadl (22 KB - Rivinoceros 6 Not For Resale Lab - [Top] = ] *
File Edit View Curve Suface Solid Mesh Dimension Transform Tocls Anslyze Render Panels Help
Standard  CPlanes  SetView Display Select  Viewport layout  Visibility Transform CurveTools SurfaceTools SolidTools MeshTools RenderTocls Drafting  MNewin V6

POOYUYRNERASIRW o R PDPP

Mame of cbject setto hide. Press Enter to hide with no named set.: "A" ~
Command: _Enter
Command: |

Lt
<
OpoeraI«Rd

>

g
£

/301 T T O O I O

;- B O O
8., | L
 F77 [ S e S S S D O G Do ) 0 1 O A I
g8a| 6, % : '
m» !
-

Perspective: Top  Front  Right
CPlane x-9.68 y1.26 =000 Meters WOttt GridSnap Ortho  Planar Osnap SmartTrack Gumball Record History Filter Available physical memony: 18845 MB

Grasshopper Code with Rhino Input Elements
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l CustamCurainWal - GRAPHISOFT ARCHICAD-64 22 - a x
il £ View Disign Document Opiions Teamwork Window Test Help —

0o 82/ REEREE S -~ 0 08 B wa i C o #ea0-
| M

E g h

’ﬁd [0, Ground oot % [ Ganwrc Pespretivn 30 £ A
Lok
1

@EPQ'H@Q‘Q"&@'Q)!ammu’j_’g[

W

EaReo -3 A | s Ok Wik G- 1100 v @ Custem BB EntreModel  » | 03 acchitecsest 1000 [ 03 - 1 v b oibatingrun ¢ @ g v
Oick 0 B laction A Cul+ Shift 10 Toggh B GRAPHISOFT I

Resulting Curtain Wall, with Default Settings
5. Attach and define the CW Settings Component:

1 Curtain Wall Default Setfings ? x
e
v Bl i Wl Systen.
[ seheme
1 Frames
B paneis
P sunctions
= Accessories
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6. Attach the CW Scheme Settings Component to the corresponding input, then use it to define
the Pattern.

B Curtain wall Dedault Settings H %
1=
v [l cutain ~ [E
ﬁﬂ-_ ST e —r—rm—
O3 Frames Fixed Saes
[ Pacels i
3 fumctions -
= hcvessories L
‘m . ________________
£ 8 300
="
| [ 1200 HRp=
Fows:
Fioed Sizes
i
» Haight
-———-m |
$ 2 1500
3 00
[E31 3000 o -
L# so0et s
[E  portial Pamern I Distioct Panel 5

= [ PATTERN ORIGIN

B B 1 EE v e =10
& i vl ¥ anet [ ok |

In our example, create a 2x3 pattern, consisting of 2 vertical and 3 horizontal divisions.

@ Vvertical Grid Pattern as list
Pattern of vertical grid lines (column sizes) of ARCHICAD CurtainWall. @ Horizontal Grid Pattern as list
2 locally dafinad valuss.. Pattern of horizontal grid lines (row sizes) of ARCHICAD Curtain \Wall.

:'; L 3 locally definad values..
. 08

™

Define the Crossing Frame Pattern. (If you don’t need a Crossing Frame, define it anyway: set its
class to 0=None). With the Crossing Frame, the divisional pattern 2x3=6 is now doubled to 12,
so the program now considers the pattern to contain 12 Panels.

& Crossing Frame Patter as list

Crossing Frame Pattern of ARCHICAD Curtain Wall.
TRUE = top left to bottom right (backslash).
FALSE = bottom left to top right (slash).

6 locally defined values...
True
\ True
\ True
True
True
= True
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8. The Frame Settings input can be of two types:
e CW Frame Settings Component (see below), or

e Favorite Input Component (see description at Favorite Input Component). This enables access to
the existing CW Frame Favorites of the connected Archicad project.

In our example, one Frame and one Favorite have been attached:

GH - Custom Curtain Walll-.ramel |

il _
(& Frame Settings as list

Frame Class Settings of ARCHICAD Curtain Wall.

2 values inherited from 2 sources...
Curtain Wall Frame Settings
Curtain Wall Frame Settings

9. Similarly, the Panel Settings input can be of two types:
e CW Panel Settings Component (see Step 13 below), or

e Favorite Input Component (see details at Favorite Input Component). This enables access to the
existing CW Panel Favorites of the connected Archicad project.

In our example, one Panel and three Favorites have been attached:

{& Panel Settings as list
Panel Class Settings of ARCHICAD Curtain Wall.

& values inherited from & sources...
Curtain Wall Panel Settings
Curtain Wall Panel Settings
Curtain Wall Panel Settings
Curtain Wall Panel Settings

msu.cmmmwwmu}
u G - Custom Curtam Wall Panel 2 }j '
- _u GH - Custom Curtain Wall Panel 3 -
10. Define Corner Frame Class and Boundary Frame Class, using the set of Frame types defined via
Frame Settings.

Choose one Frame Type for each of these classes as follows:
e Right click to open the context menu

e Choose Set Integer
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e Enter the code corresponding to the Frame Type

e Corner Frame Class
Assign Class to Corner Frames by referencing items of the collection in Frame Settings input. |

-1
0 = None,
1 = Built-in Frame

"2 = GH - Custom Curtain \Wall Frame 1, =

l Empty Integer paramater I
|

a Boundary Frame Class
As35ig1{3:ssmBomdarymeebymfaaminganMndﬂnndlecﬁminFdeﬁngsinp\m
-2 = Boundary. i
-1 = Division,
0 = None,

W\ 1 = Built-in Frame ]

"2 = GH - Custom Curtain Wall Frame 1,

- ) | Empty Integer paramater Il
1 1 |

11. Define Crossing Frame Class, Vertical Frame Class, and Horizontal Frame Class, using the set of
Frame types defined via Frame Settings:

For each Frame Class (Crossing, Vertical, Horizontal):

e Right click to open the context menu

e Choose Set Multiple Integers

e Enter the codes corresponding to the Frame Types - one code for each (in this case, six):
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Crossing Frame C

Wire Display »
Principal

Reverse

Flatten

Graft

Simplify

Expression »

EE®

=

00000

\
® 8
l

Set Integer »
‘Set Multiple Integers
Manage Integer collection

-

Clear values
Internalise data —
Extract parameter

@ Help... o

E &
(© _ cCommit changes .Ir

Cancel changes
(%] 9

Crossing, Vertical and Horizontal Frames
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12. Define Panel Class:

P

a Panel Class as list
Assign Class to ARCHICAD Curtain \Wall Panel by referencing an item of the collection in Panel Settings input. |
Deleted

0=

1 = Built-in CW Panel,

2= GH - Custom Curtain Wall Panel 1.
3 = GH - Custom Curtain Wall Panel 2,
4 = GH - Custom Curtain Wall Panel 3,

12 locally defined values..

[ S A T IR S K X XY

Using the set of Panel types defined via Panel Settings, choose one Panel Type for each, as follows:

e Right click to open the context menu
e Choose Set Multiple Integers

e Enter the codes corresponding to the Panel Types - one code for each Panel. In this case, there

are 6 divisions in the Scheme; due to the Crossing Frame, each division consists of two
elements, for a total of 12 Panel elements.
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Panel Class

Wire Display >
Principal

Reverse

Flatten

Graft

Simplify

Expression >

=]

FEAEE®

o ol e e W WO B B DD DR

Set Integer 3

Set Multiple Inte: g
= — Manage Integer collection

Clear values

Internalise data
Extract parameter B
8 E &
© Cancel changes

13. Attach the CW Frame Settings Component as an input to the CW Scheme Settings Component,
via the Frame Settings input. This enables access to the existing Frame Types of the connected
Archicad project. You must enter the Class Name; all other parameters are optional.

[ Curtain Wall Default Settings. i *
(= Default
~ [ curtain Wall System Frame Class Name: Type
[E scheme Corner Frame Regular _h Cap 22
n Frames Boundary Frame Built-in Frame:
B Parels
K wncions ution e sitinrome [
1= fccessories Transom Frame Built-in ..ed Frame
R E——
ﬁ 5
f @l GH - Custom Curtain Wall Frame 1 D

> ﬂ MULLION FRAME TYPE AND GEOMETRY

I Built-in Frame .’—du'
[« __F— ¢
250 : 200
# |3

» ﬁcumm-mum.wmms
VR A RN P

&9 @ e [Co]
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14. Attach the CW Panel Settings Component as an input to the CW Scheme Settings Component,
via the Panel Settings input. This enables access to the existing Panel Types of the connected
Archicad project. You must enter the Class Name; all other parameters are optional.

1 Curtain Wall Default Settings 2

By Default
ﬁot:- P
~ [ curnain wall system Panel Class Name Type
o e e = ——

Dhrames rainpea oo |3
H Panets

3 lnctions
= Accessories

u GH - Custom Curtan Wall Frame 1

Add... Remaove...

] Built-in CW Panel » FG_
=)
=
@

GH - Custom Curtain Wall Panel 1

GH - Custom Curtan Wall Panel 2

: ST GH - Custom Curtamn Wall Panel 3
+ B CURTAIN WALL PANEL SETTINGS
+ [E] CLASSIFICATION AND PROPERTIES

&5 Finish - wall » | lIl

15. The custom Curtain Wall is complete.

Fike IEdr. v’-c\; Im::-u D Cptions Tearmwark Window Test Help
o mAA BN - N OB -BER RTINS LR
eS| R
i ot % Dsmccwporan X 559031 v 3048 et a1 s 0 s s o e
]
Deign.

)

g

B

1]

=

=5

=

=

@ i

A

=

21

03

R

&

=

hoee.

Fale o -2 ) ik Y Wi G} 1100 o=} Custom vy Tk L3 | L ] L3 - ) ’
B it o i S Ve P i il Cob St s Tl L =
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Important Notes

Parametric Behavior of Generated Elements

e Unlike geometry that is embedded using Rhino’s “Bake” command, elements generated in
Archicad remain associated to their generating code. Grasshopper uses an ID-based method to
retain its connection to elements placed in Archicad. If the Grasshopper file is modified, the
Archicad-Grasshopper Connection Tool will update the corresponding elements in Archicad.

e Elements generated by Design or Document Components in Archicad are not just previews:
they are real, editable Archicad elements. When Grasshopper creates these elements, their
status is locked. After you unlock them (Edit > Locking > Unlock), you can open their Settings
dialog in Archicad in the usual way, and modify their parameters. You can also edit the elements
graphically.

a
File | Edit | View Design Document Options Teamwork Window Help

|D ") Unde Lock Selection / Ground Floor Ctrl+Z Q] - - éz“'t.{ IE =g ‘ :*y@ 0\
[} x [Jj[mmn]
T E_I B Copy Ctrl+C

I—/ % Paste Ctrl+V

e all select Al Ctrl+A

I ®1 Find & Select.. Ctrl+F

= ééc Search & Replace Text... .
3 Grouping 4

% Display Order 4

G| Locking ®
‘% Move » T Unlock

% Align ¥ ¥ Unlock All

E'HE_ Distribute 4

® Reshape 4

Element Settings 4
éz Reference Line and Plane 4
3 Mesh

e The locked status of elements generated by the Grasshopper code is similar to the “preview”
status in Rhino. Parameters of locked elements can be modified only through the Grasshopper
code. After the elements are unlocked, their parameters can be modified in Archicad.

e By default, a generated AC element’s parameters which are not controlled by the GH code will
have the same settings as the Default Settings of the corresponding tool in Archicad at the time
the element was generated.

e Certain parameters of generated AC elements (those which are used in the component of the
generating component or their Settings components) can be edited in Grasshopper, as well as
in Archicad after the elements are unlocked. However, the Grasshopper-based parameter
control takes priority over that in Archicad as long as the GH-AC Connection is active. If a
parameter of an AC component in Grasshopper is assigned a value (e.g. you add a Number
Slider), then that value will be applied every time the Grasshopper code is executed. If you
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previously assigned a custom value to that element parameter in Archicad, then that custom
value, too, will be overridden when the Grasshopper code is executed.

¢ If you modify the parameter of a generated element in Archicad using the element’s Settings
dialog box, and if that parameter is not controlled in Grasshopper (either because the
parameter is not available in the generating component or because the parameter has no
assigned value in GH), then your modification remains in effect, even if the Grasshopper code is
executed.

e |f the GH-AC Connection is not active, then the GH code has no effect on the Archicad project.
You can then freely modify even those elements originally generated by Grasshopper code.
However, once you reactivate the GH-AC Connection, the GH code again takes precedence in
terms of controlling the parameters.

e If you use copy-paste to replicate elements in Archicad which were generated from GH code,
then the duplicates will lose their connection to the Grasshopper code. Use this method to
create and compare various designs by trying different values for the Grasshopper parameters.

e Suspended Connection: As long as a dialog box is open in Archicad, awaiting user input, the
connection between Grasshopper and Archicad is suspended. Even if the user changes an input
value in Grasshopper, the change will not take effect until the dialog box in Archicad is closed.
Feedback on the suspended connection is shown in Archicad’s Grasshopper Palette: the green
connection icon stops spinning. In Grasshopper, the components with pending input in
Archicad’s direction will turn yellow. A message also pops up to inform the user of which dialog
must be closed before the Grasshopper Archicad Connection is resumed.

File Handling

e Elements generated by the Grasshopper code are fully functional, native Archicad elements
that remain in the project even if the GH code is not available. Thus, an Archicad project that
includes elements generated from GH code requires no additional management. It can be saved
as usual to any of the available formats. You can reopen the project without any problem even
if the original Grasshopper code is not available (the elements generated from GH code will be
still be present in the project).

* In contrast to Archicad, Grasshopper can have several projects (GH definitions) running
simultaneously in a single instance of the application. However, only one of these files can
communicate with Archicad at a time. To define which of the running Grasshopper files should
be connected to Archicad, use the “Connect Document to Archicad” dialog box, available from
Grasshopper’s File menu.

P
Vo)
[ @) Break Connection

o Port Number -

€L Connect D tto Archicad  »
||’O ornect Hocument fo Archica Fumiturel ayoutC-\Userskawy

2 Archicad Element Preview
O Simple
(® Detziled

()| Connected

The path of the currently active document is shown in bold.
The green icon indicates which definition is currently connected to Archicad.

Grasshopper-Archicad Live Connection User Guide 85



Important Notes

e If you connect an Archicad PLN project to the Grasshopper file which contains the elements’
origin code, the two files recognize each other, and you can continue your parametric design.
For this reason, it is recommended to save these file pairs to a single folder, and to use related
file names.

e ltis currently not possible to use the Archicad-Grasshopper Connection in a Teamwork setup
(that is, with Archicad and Rhino installed on different computers). An Archicad file that
contains elements generated from GH code can be shared as a Teamwork file, like any other
Archicad project, if the GH-AC Connection is disabled.
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Accessing GDL Parameters of Archicad

Library Parts

By default, Grasshopper cannot access the parameters of Archicad Library Parts. However, you can
modify a Library Part’s GDL code to allow Grasshopper to access the object’s GDL parameters (see
steps below). This is recommended for users familiar with GDL programming.

Note: Geometric Description Language (GDL) is the programming language of Archicad library
parts. These library parts, with file format GSM, can be loaded into your Archicad project
through the Library Manager. When you open a new project with a default template, a standard

Archicad Library is automatically loaded.

To modify an existing Library Part to enable Grasshopper to access its parameters:

1. Go to File > Libraries and Objects > Open Library Part.
2. Select the Library Part that you want to edit.

3. Click View or Open.
r

| _Edit View Design Document Options Teamwork Window Test Help

[ New R S = - ¢ -&m
E’; Open 3 - .
(L CloseProject  Ctrl+Shift+ W,
o x [ iArmehair 01 21]
Save Ctrl+S
[E"] Save as... Ctrl+Shift+5
Sj Publish BIMx Hyper-model...
Interoperability > .‘
External Content v Open Library Part from:
‘ Libraries and Objects » I% Library Manager...
Info » Manage BIMcloud / BIM Server Libraries... s
4 [%] ARCHICAD Library 21 A
= *Q
Plot Setup... [Fn Create Container... t’ [Bimg] Background Images 21
Plot... F Exract 2 Container... . B Himg] HOR Images 21
Page Setup... Ctrl=Shift+P i i a [l ARCHICAD Library 21.1cF
= print.. Ctrl+P New Object... 4+ B ovject tibrary 21
(IR I %, B 1 BasicuBrARY 21
Bt Cureqy |||B Open Object.. Chrl+ Shift+0 )
L 4 [B3 1.1 Furnishing 21
= [EI.I Save Selection as... » X
ﬁ [Em Appliances 21
[ Bathroom Accessories 21
@ 5 :
S Import Blocks from DXF/DWG B Beds 21
% Cabinets and Shelves 21
D:—;.':l Chairs 21
B Couches and Sofas 21 2
= < >
Docum
1z
e
prE

4. The GDL Editor is opened in a new tab, where you can edit the object’s GDL code.

Open Library Part

[3] ARCHICAD Library 21

=EE
s &
1
Armchair 01 Armchair 02
21.gsm 21.gsm
'--.5 { __a!
L
Armchair 04
21.gsm
—

Bar Stool 21.gsm  Bean Bag 21.gsm

5. Click on the Parameters button (at left) to open the object’s parameter list.

6. Click New (at top left) to add a new parameter to the list.
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7. Set up this new parameter as follows:
Display: activate the red cross pushbutton to make the variable invisible on the user interface.
Variable: type "ParamcontrolByGrasshopper"
Type: Boolean

Name: enter any name

Value: ON
[ W SurveyPoint - GRAPHISOFT ARCHIC
File Edit View Design Document Options Teamwork Window Test Help
10 | R - 8 v &R0T x| \ @S -
|
[S10. Ground Floar] P 1armehair 03 21] x [JEo/an
o New Delete Q |3
o Display Variable Type Mame Value
= [EI::I B I m |ParamcontrolByGrasshopper I E* I Enable Grasshopper to co
=] H A = Dimension 1 580
H B [mE Dimension 2 630
° B i rad =] Height 300
- B gs_detlevel_3D_m 28 3D Detail Level Detailed
Details : gs_seat_height =] Seat Height 350
I Parameters I B gs_2D_representation = 2D Representation
Migration H = gs_detlevel_2D Abc 2D Detail Level Scale Sensitive
Components B = gs_detlevel_2D_m 28 2D Detail Level 0
Descriptors
Scripts B = gs_SymbolType_Mask 28 Symbaol Type Enable Mask 4083
Master D H = gs_cont_pen U Contour Pen 4
2D /= = = gs_fill_type %, Fill Type 65
a0 D H = gs_fill_pen U Fill Pen 19
Properties / - = gs_back_pen U Fill Background Pen 18
Parameter ] gs_min_space = Minimal Space
Interface = B = MSFront ey Minimal Space in Front 30
Enrar et | B = MSSide ey Minimal Space on Sides 150
Backward Migration ||[—] B = MSRear E_E Minimal Space Behind 300
H gs_3D_representation = 3D Representation
2D Symbol = B = gs_resol 28 Resolution 18
Preview Picture [ = gs_shadow = Shadow On
2D View ] B = gs_full_edit = Extra Hotspot Editing on
3D View D H )( AC_show2DHotspotsin3D = Show 20 Hotspots in 30 Off O
B )( ac_bottomlevel ey Bottom Level 1000
B )( ac_toplevel ey Top Level o
: gs_material = Surfaces
- = ne frama mat & Erama 12

8. After the new parameter is set, use File > Save as to save the Library Part under a new name to
the Embedded Library.

The newly modified, duplicate element is now available in Grasshopper.
9. In Grasshopper, place an Object Settings component on the canvas.
10. From the context menu, choose Select Archicad Library Part.

11.From the appearing dialog, browse for the new element. Since Grasshopper detects the
ParamcontrolByGrasshopper parameter, the object’s GDL parameters are selectable on the
right. Every parameter that you check here will (after you click Select in the dialog box) appear
as an input parameter on the left side of the Object Settings component. From this point on,
you can define these GDL parameters, too, in Grasshopper.
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Select ARCHICAD Library Part [« ]
Search Object | | Eearch Parnmeter:
) Emiidend Litmary [ Type  Venkle Hame:
(s Pl Lnkend Lbmnea
{5 Bl  BIM S Liraes i
0 [ Bt Libemes A
= b
= o
£ P
[ Ensbled
@ Bake
| Seleet ARCHICAD Useary Port I—>
W Hep Test Objectgem
b, Vimreng, Seteng suiaie Lisary Fan aresviens fom Goasshesen
snbscky Ml i phiid-rern —
Cocd | [ 5ok

Note: Be careful when managing GDL objects via Grasshopper. Library part parameters are
often interdependent, and modifying one value will modify other values too. Grasshopper does
not detect this interdependence. If you adjust several values in Grasshopper which are
interdependent, an error may occur, if both Grasshopper and the GDL Parameter script seek to
modify the interdependent values simultaneously.

If contradictory information is given as parameter inputs for Library Elements in Grasshopper,
then objects may be placed differently than expected. The most common phenomenon that is
that Objects are not updated when a parameter is changed in Grasshopper. In case of Doors/
Windows, the settings dialog can misbehave when you try to edit the elements manually.
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Recommendation: Do not use Grasshopper to modify multiple GDL parameters simultaneously
if their values are interdependent.
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Download Sweep and Loft Objects

Enhance your BIM model with the newly developed Grasshopper Sweep and Loft Objects, to
represent and document complex shapes that cannot be defined easily with default Archicad tools.

Download these objects from BIMcomponents.com.

vo uzs BBt - vO0-8-BEx xaTrrmEa

sai oy, Cament Gesmairy Metnoa:
A Bwocted: 1
B o [ Ba > @ wterior - Fumiture s Grasshopper Loft object  »
. — [ 10. Ground Fioar] ] 130/ a1
L3
¥ Design

Bagde/wy
dFELY (oo

¥

Dispilay  ARCHICAD

#EEE

FH [ || Perspective |

B WD Rd 0B ER 0o S
[ Pobmomas o Sowt o] Tee . o ] ta ]

% loft abject test shapes.3dm — Ediled
UM Pianar | Smarttrack N cumban BT = © »
Rosouts. | S@D@@=JOD7?

Top Front

+ ® -

Meters [ CPlane | X:19.82 Y84z 2000

2 60 @& @ @ o

BIM Components is a public website containing GDL objects and surfaces. Anyone can access the
portal to browse, search, view and even download these files for free.
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