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A ARKAMNCH

Line Patterning Along a Curve

Revit

Guide by: Dennis Collin

Introduction

A common question often asked is, ‘is it possible to draw a line that has a complex line type pattern such as
text, or another complex symbol like AutoCAD?’ The usual answer is that it is possible, but it is not an easy
thing to show in a typical new user’s course. However, once users develop a certain skill with Revit, several
workflows become apparent, especially with the use of families, nested and adaptive components. This
concept is what is used to get an annotation (or any family) to follow a curve or spline element and get a
patterned line output like user’s legacy CAD program. The process is outlined here on a simple diagram.
Using a nested annotation family in an adaptive component can provide a patterned line tool.

Process Diagram
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Fig 1. Creating a curved line with repeated symbols requires using nested families.
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Stage 1

Firstly, a Generic annotation component needs to be created, this will form the initial line type pattern
symbol. As with any annotation symbol it will resize according to view scale.

LOOK In; bt ccnadnd - - “f;’ /A g pmwe -

Name h Type A [ ) |

[® Metric Callout Headrft Autodesk Revit Fa... : Create a label or

[& Metric Data Device Tag.rit Autodesk Revit Fa... : text to define the

B Metric Door Tag.rft Autodesk Revitfa.. | it Iinet)Ppe symbol

m Metric Electrical Device Tag.rft Autodesk Revit Fa.. |

m Metric Electrical Equipment Tag.rft Autodesk Revit Fa..

(& Metric Elevation Mark Body.rft Autodesk Revit Fa...

[® Metric Elevation Mark Pointer.rft Autodesk Revit Fa...

Metric Fire Alarm Device Tag.rft Autodesk Revit Fa.. |

[K) Metric Generic Annotation.rit Autodesk Revit Fa.. —d '

[ﬂ Metric Generic Tag.rft Autodesk Revit Fa..

m Metric Grid Head.rft Autodesk Revit Fa.. — T e Xt —_ — = =

m Metric Level Head rft Autodesk Revit Fa...

Metric Multi-Category Tag.rit Autodesk Revit Fa..

[®) Metric Room Taa.rft Autodesk Revit Fa... I
Family Types X ‘ : Properties X
Type name: h x | Tag Label J

2mm
[ Search parameters q |
I E— [ Value [ Eorrnila | "U'C;H | Generic Annotations (1) ~ B Edit Type
= ] | Graphics A
Text |HW §\= | - i "
Label Edit...

Wrap between pa.. [ |
L S Y J%NF _ _ _ _ _ 4 Horizontal Align  Center
Vertical Align Middle

Keep Readable
| Visible

Fig. 2. Creating a generic annotation family

Create a label, and add a new parameter called ‘Text’, of the type category. Ensure the label is set to kept
readable so that the ‘line type’ is always right reading.

This family can then be saved as the base annotation family. (Stage 1, Figure 1).
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STAGE 2

Create a new Generic Model family using the standard template, then load the generic annotation label into

the new generic model family.

It may be beneficial drawing some model lines to help identify the orientation of the element in later stages.
These lines can be placed into a suitable sub-category to be turned off once loaded into a project. Ensure
the family is set as shared and untick the keep vertical option to aid in the later rotation process.

Generic Model family
with annotation symbol
placed. Ensure always
vertical, Unticked and
Shared ticked

Properties

Family: Generic Models
Constraints

Heyet
L1l

Structural
Can host rebar
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Round Connector Dim...
—  Mechanical
| Part Type

Identity Data
OmniClass Number
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Other
Work Plane-Based
| Always vertical
Cut with Voids When L.

| Shared
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Fig 2. Generic annotation family loaded into a generic model component family.
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The second family is then saved, ready to be placed into a Generic Model Adaptive component family.

(Stage 3)
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STAGE 3

Create a new family using the Generic Model Adaptive Component template.

1 New Family - Select Template File ? X

tookin: | Englsh | 4= B X B vews -

Name Type ~

& Metric Electrical Fixture ceiling based.rft Autodesk Revit Fa...

[ Metric Electrical Fixture wall based.rft Autodesk Revit Fa...

mMelri( Electrical Fixture.rft Autodesk Revit fa...

& Metric Entourage.rft Autodesk Revit Fa..

[ Metric Fire Alarm Device Hosted.rft Autodesk Revit Fa...

& Metric Fire Alarm Device.rft Autodesk Revit Fa...

(& Metric Fumiture System.rft Autodesk Revit a...

[® metric Fumiture.rft Autodesk Revit Fa...

[ Metric Generic Madel Adaptive.rft Autodesk Revit Fa...

(B Metric Generic Made! ceiling based rft Autodesk Revit Fa...

(B Metric Generic Model face based.rft Autodesk Revit Fa..

(& Metric Generic Mode! fioor based.rft Autodesk Revit Fa...

[ Metric Generic Mode! line basedirft Autodesk Revit ...

[ Metric Generic Model Pattern Based.rft Autodesk Revit Fa...

m Metric Generic Model roof based.rft Autodesk Revit Fa...

IR Metric Generic Made! two level hased rft Autndesi Revit Fa. ¥
File name: | Metric Generic Madel Adaptive.ft -

Files of type: Family Template Files (*.rft) v|

Fig 3. Creating an adaptive component from the standard template list.
In this family create an adaptive point within the 3D canvas.
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Select this point and ensure its orientation properties are set to Global Z then host XY. This will ensure the
element will position correctly when ultimately placed on a construction curve.
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Fig 4. Creating and configuring the adaptive point

In the same family, create a second non-adaptive point snapping to the Adaptive points horizontal work
plane.
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With the second point create a rotation angle parameter. This will be used later to help orientate a

Fig 5. Adaptive part helps to orientate the annotation to the curve in Family #4.

With the second point, create a rotation angle parameter. This will be used later to help orientate a nested
family.

The next step is to load in the nested symbol family (the faced based generic model family — No.2) into the
Adaptive part family (No.3). Set the active workplace to the adaptive point and ensure that the family is
snapped to the second point (the one with the rotation parameter,).

To check everything is working at this point, adjust the rotation parameter driving the point and if the nested
family has been placed correctly, the family should rotate with the reference point as per the animation
below:

<INSERT ROTATING GIF HERE!>

Fig 6. Adaptive Part Rotating
If everything works up to this point, well done! The hard part has been accomplished.

Once this step has been completed, save the family with a suitable name. (Stage 3, Fig. 1).
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Stage 4

Create another family using the generic model adaptive template. This will be the fourth (and final!) family.

I ceste inset View Manage Add-ns  BIMinteroperability Tools  DiRootsOne  Wavin  Modify | Reference foints () -

[ I Model o .| H W DB e s . 0 fd
h = % B ',/. OGO ) show Fae- & s (& Ly
) I\ Reference " /T (T {As . ih e 5y )
Mod ' % A +oSet @ viewer @ soin - &g - Adivate c-nt 03 3 2 */"‘ Sk ;
17 piane i) : i %1 48 x Form
Select »+  Properties Draw Point -t Controls Maodify Measure Form Host
Mt ) | Host:{Level sRefi Leve v Creates a reference point that you can use when creating a
Project Browser - Family10 new family, or to create constraints for the family.
= 0] Views (all)
= Floor Plans Reference points provide 3 planes on which to sketch lines
Ref. Level and forms. Reference paints can be used to create 3D splines

E Ceiling Plans and lines, and they can be hosted on lines and surfaces.
Ref. Level
= 3D Views
(30}
[z Elevations (Elevation 1)
Back
Front
Left
Right
Sheets (all}
& B Families

Fig 6. Placing Adaptive points in the main adaptive family (#4)

Create a sequence of points, in this spline example | have created 5 adaptive points, but if producing a
simple circular curve arc 3 adaptive points will be sufficient.

From the draw panel create a connecting spline entity snapping to the adaptive points.

fin  Madify | Lines =

G - @ H EI e mﬂ - = fg o B suscategory ? E E

& Join - &y - Activate . & ol *)‘ Create | Divide JGeneric Models [proj.. ~ Dissolve  Load into Load into
3' O L —I ﬂ X Form Path Project  Project and Close

Geometry Controls Modify Measure  Form  \Qiide.ad Subcategory Modify Line Family Editor

Fig 7. Drawing a Spline entity and dividing the path

Once the curve is drawn, select it and choose the divide path option. Change division options within the
property’s palette. Like all settings it can be made into a parameter. For the distribution of symbols, we will
stick with a simple number. This will control the number of symbols along the curve.
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Associate Family Parameter

Family parameter: Number
Parameter type: Integer

Existing family parameters of compatible type:
Search parameters

] Laynut Fixed Number
= s
28352 | Create a new parameter to control

;
Me-mme"tw . (Chodlength | number of symbols along line
Tola\ Number Of NOdES 6

Shaw Node Numbers jm]

Fig 8. Assigning a parameter to the divided curve
We can now load and place our adaptive part (Family No.3) into this family.

Place the family onto the first point using ‘Place on face’ option. The part should snap an orient to the

curve.
Models Ev
— O P M oes e L E é’l "C%‘ ﬂ'ﬂ E E
g = &~ . Q !
civate (B - (i\ Create_ Visibility  Pick  Lloadinto  Load into
E Q‘ & = ﬂ x Fi:lrr'llI:.r Form  Settings MNew Host Project Project and Close
ontrols Modi Measure Mode Form  Visibility Host Family Editor

Fig 9. Placing our annotation family and repeating along the curve.

If snapped correctly to the curve, once the family is selected, the option to ‘repeat’ should be available from
the ribbon menu. This should result in the part following the curve as below, with the number of elements
controlled by the ‘Number of Symbols’ parameter.
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Family Types

Type name:

Search parameters

Parameter

Default Elevation

Number of symbols (default) 6

Type IFC Predefined Type
Export Type to IFC As

Fig. 10. The completed family, ready for testing!
Save the family as a suitable name and into a suitable location and test in a project!

(Refer to Figure 1, Stage 4)

Testing!

Use the place component command to place our complex line feature.

5

Re

Sw

Fig 11. An annotated, bending, flexible, Revit line entity!

All points will need to be placed when drawing the line. Line type symbols will follow the line and maintain
readability. To manipulate the ‘line’ use the tab key or move the mouse over a blue node control point and
drag and move to suit. Annotation will reorient themselves to maintain readability.
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+ ™ Food Service Equipment [ By View
— W Generic Models [ | By View
¥ <Hidden Lines>

[ -8 Frame

& Ironmongery
W Masonry Quoin Stone
¥ Rainwater Downpipes
& window Cill

Fig 9. Place the additional lines on a subcategory for easy view control.

At certain scales construction lines may show, either edit the nested family to remove them or turn off the
previously designed subcategory “Frame” using visibility graphics overrides commands. The text won’t
show in 3D views, in that case, either use the linework ‘symbol’ as a substitute or lock the view and use
tags to label the geometry.

NB.

In certain instances, it may also be worth adding a shallow view depth value in the View Range command
in the event of lines having delta zed (height) properties specified.

Fig 12. Linework could be used to annotate lines within 3D views, which could be useful in representing heavy duty cabling in
models. Note the dots which are the nodes used to place the annotation family.

One final point is that in 3D views the divide nodes display. If this is not desired, go back into the adaptive
line family (#4) and select the dividing curve.

= B

Modify Measure Divisions and Intersects Path Represer au’@ Family Editor

ath Representation *

Path

ST - [ original Path Untick
SW EAnoes * N_odes
/ Al display
f e
— |
|" =1

Fig 13. Editing the family to remove the display of curve division nodes.

Click the path representation options and untick Nodes for display. Save and update the family and reload
into the project. In 3D views the divide node geometry will disappear.
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Nodes now no longer appear

Fig 14. Annotated line family in a 3D view without the division nodes being displayed.

This approach can also be used to layout seating along a curve or lighting fixtures along a corridor. This
workflow will be covered in a future whitepaper.
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