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This protocol defines the steps necessary for modelling interior walls from point cloud data. The

following information will provide you with techniques for drawing Revit wall components that

conform to point cloud data, how to phase the wall components, and using Revit families to

define wall openings (doors).

WORKFLOW
SNAP SETTINGS

Before beginning, managing Snaps using keyboard shortcuts |m‘
is useful to efficiently draw walls that align with point cloud
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Active theme: [Light -]
Keyboard Shortcuts: {8
Double-clck Optons: |
Tooltp assistance: [Normal -
¥] Enable Recent Files page at startup

Tab Switching Behavior
After dearing a selection or after exiting...

Project Environment: |Retum to the previous tab x|

FamiyEdtor: [StayontheModfytab |

| Display the contextual tab on selection




A new window for Keyboard Shortcuts will open. In the Search field, type “snaps”, select Snaps
line, type “SNA” in the new keys field and click Assign to apply shortcut and Ok to save

modifications.

7 G ——
'S Keyboard Shortcuts.

Search:  snaps o X

Filter: [Au =

Assignments:

Command Shortcuts Paths

Snaps 9 Manage>Settings

Press new keys: | SNA e’ I % Assign I [ == Remove J

mport. || EBpot. | [ ok | concel ]

Display the contextual tab on selection

=

Now, every time snaps need to be enabled or disabled simply type SNA and check the Snaps Off

checkbox on top-left of the Snaps window.

[] snaps Off
Dimension Snaps

DRAWING WALLS AS WALL TYPES FROM POINT CLOUDS

1. Within your local file (ex. Centre Block: CB-CIMS-DOC-INTERIORS-AS_FOUND.rvt)
verify that the point cloud data is visible. It is important to note that not all point
clouds should be visible at once. Only select the required data.

View tab > Graphics panel > Visibility/Graphics > Point Clouds
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2. Determine the thickness of the walls from the combination of interior and

exterior scans. Measure the thickness of the wall with the measure tool | &
between both sets of corresponding point clouds.

3. Go to Architecture tab > Build panel > Wall [3 Duplicate the Basic Wall-Generic
to create a new wall type for each floor named according to PROTOCOL —
NAMING CONVENTIONS. Edit the structural assembly to match the measured
thickness (round to the closest mm), keeping the assembly layers as Structure:
<By Category>.

Edit Assembly 22

Family: Basic Wall

Type: CB-EXT_WALL_4FL-AS_FOUND

Total thickness: 200.0 Sample Height: 6000.0
Resistance (R): 0.0000 {m2-K) W

Thermal Mass: 0.00 k3K

Layers
EXTERICOR SIDE

Function Material Thickness Wraps Structural Material
1 Core Boundary Layers Above Wrap 0.0
2 Structure [1] <By Category> 861 v
3 |Core Boundary Layers Below Wrap 0.0

INTERIOR SIDE
Insert Delete Up Down

Default Wrapping
At Inserts: At Ends:
|D0 not wrap A | |Nune -

Modify Vertical Structure (Section Preview only)

<< Preview oK ] | Cancel | ‘ Help

4. To start drawing the walls, go to a given floor plan and choose the corresponding wall
type. In the Options bar of the wall tool, change Height to the floor above and change

Location Line to Finish Face: Exterior.

Here are a few tips to model the walls correctly:

a. Start drawing the wall in a clockwise position by using the exterior scan as a

guideline. Make sure you draw clockwise; otherwise the walls will be inside out.

b. Use the snaps and tab select to get accurately close to wall.

Ao,

]

ieamna Al
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c. Span the wall segments between the pre-established gridlines in order to
model the discrepancies of the fagade with higher accuracy.

d. Use the Trim/Extend to Corner Tool il to join corners. Below is what the
above image looked like before the tool was used.

e. Some special wall joints will require the use of Join/Unjoin tool to obtain

smooth connections.

= Draw the walls using point cloud data.

= Try to connect the walls with Trim/Extent Tool. Depending the
geometry of the walls, directs joins will not generate clean

intersections.
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= To generate a clean intersection the walls need to be unjoin.
Before connecting walls it is possible to unjoin their corners: ‘right
click’ on the wall anchor and select ‘Disallow join’.

|||||

| AL,,.._,_.
T

Zoom O ) % o o
ZoomTore o ... | .

Find Rtering Vs

"""" Previous PanZoom
e

=  When all corners have been unjoin it is possible to Trim/Extent
their ends to match all sides in a regular shape. After that it is
possible to join them in a clean intersection with the ‘Join’ tool

ianl]
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f. Change the view range (view properties) of a view if too much of the
point cloud is visible or not visible. The view range shows what is
between the bottom and cut plane numbers. Settings are currently:

View Range |E|
Primary Range
Top: Associated Level (4th Fioor = | Offset:  2300.0
Cut plane: Assodated Level (4th Floor Offset:  1000.0
Bottom: [Associahed Level (4th Floor v] Offset:  500.0
View Depth
Level: [Associahed Level (4th Floor v] Offset: 0.0
0K ] [ Cancel I [ Apply ] [ Help
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RECORDING INFILL

In some cases, infill is erected in an interior wall during the construction/restoration stage, as
seen below.

If so, it will be necessary to use the comments box to clarify which wall components have new
infill. In the Properties window, under Identity Data, type “some infill erected” in the Comments
box.

Properties X
Basic Wall
Masonry - 480mm

Walls (1) - Edit Type

Structural
Structural
Enable Analytic..[]
Structural Usage {MNon-bearing
Dimensions S
Length 53796.6
Area 248612 m*
Yolume 119.216 m* 7
Identity Data A
Image
Comments Some infill er... -
Mark
Workset INTERIORS E
Edited by pakiki
Phasing f
Phase Created  iExisting
Phase Demolis... {Mone

=

Properties help
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THRESHOLDS

Under the Architecture tab, use the Door component to create doorways and thresholds
between rooms and corridors. Select the appropriate family component for the opening and
place the opening in the interior wall. In the Properties window, under Dimensions, edit values
of height, width and radius to match point cloud data.

2 H@-A- i
; Archtecture | Structure. et e Massing 8 borate  View M \dd-dns = Modfy | Place Door | (*)=
~
l«sQEﬂ; U Lr_HIEJIEB B OO AlLR
Modify Wall | Door | Window Component Column Roof eifing Floor Curtain Curtain Mullion Railing Ramp Stair | Model Model ‘odcl_
v v v T - System  Grid - v Tea Line Group
Select v Build Circulation Model
Modify | Place Door | createin place..|  Load..
Properties x

Archway_Bare

'I Rectilinear_Threshold

Rectilinear_Thrashold
Most Recently Used Types

Auchway i Archway

| Rectilinear_Threshold : Rectilinear_Threshold

[

| Archway_Bare : Archway_Bare
|

Doors (1) ~ | Eg Edit Type

Constraints 2 -
Sill Height 0.0

Construction 2
Frame Type

Matenials and Fi... 2
Frame Matenal o
Finish ' ' g

# T— L i

Arch Radus 25000°

Height 200
Side Detail Len... 10000 e

Width 23500
Identity Data Tz
Image
Crmment
Mark 15
Workset N-INTERIORS

dited £

Properties help A

Project Browser - INTERIORS_pakiki X
=10, Views (all) -
3 Structural Plans
Floor Plans
Ceiling 4th
Level 1
Level 2
Level 2 Floor
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TROUBLE SHOOTING

No trouble shooting to date.

PREVIOUS TECHNIQUES

WALL COMPONENTS

Once selecting the Architectural Wall command, in the Modify/Place Wall Tab > Draw category
select Line, check the Chain checkbox and start tracing walls following the point cloud. Once
done, select walls (TAB + left-click to change selection) and validate the following properties:

Base Constraint = [choose the appropriate level on which walls should be traced]
(here, “Level 3”);
Top Constraint = [choose the appropriate level on which walls should stop in height]

34 - |
Ko B9 B PN g 2o = [ Bee
Modify | [THI Gty mig~| o G =, oo gl & o= Son || 67
7 @f@mw@@«“&’@o TR | @E >
Select v ‘ Properties ‘ Clipboard Geometry Modify View sure ‘ Create | Draw _
Modify | PlaceWall | Height ~| 54  ~||51576 Location Line:  Finish Face: Ext ~ ‘ Offset: 0.0 [T Radius: | 1000.0
Properties X .

L 7
1
i

g ?
f5=] -
New Walls Cf £d =
Constraints A~ ;
Location Line Finish Face: Exterior 6 ]
Base Constraint Level 3
Base Offset 0.0

Base is Attached
Base Extension Dista... ;0.0

Top Constraint Up to level: 5-4
Unconnected Height | 5157.6 =
Top Offset 00

Top is Attached
Top Extension Distan.... 0.0
Room Bounding
Related to Mass
Structural
Structural L3
Enable Analytical M...
Structural Usage Non-bearing

»

»

Dimensions
Area

Volume iv

Properties help Apply

»

Readjust newly drawn walls as necessary with the Align and/or Move |[ientity Data

. . . . . Image
tools to closely align with point cloud data. Be sure to identify the |-~
appropriate workset and phase of each interior wall component. Use | Mark

. . . L. Workset INTERIORS
photos and/or point cloud data to help identify new versus existing m——
walls. New walls are phased as New Construction and placed in the N- |#hesna = .
INTERIORS workset. Existing walls are phased as Existing and placed in | Phase Demoiis... None 5

the INTERIORS workset. "

Properties help Apply

m

»
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Drawing a single wall or chain of walls with different thicknesses is impossible. Instead, tracing

many chains of walls and using the Trim/Extend commands (corner, single or multiple
elements) allow continuity of walls. Following the same commands for continuity between
interior and exterior walls avoid at the same time joining those elements together. In Modify
tab > Modify Category select Trim/Extend Single Element, select the surface on which the wall
must stop and select the wall to extend while paying attention to the dashed line (extension
direction).

B ( ke - =
Modify ) 7] s O3 == = . . *
& Ty - b S uﬂi%*:;ﬂ x
Select v | Properties  Clipboard Geometry Modify i View | Measure  Creste |
Properties x (o Rl
@9 v X
j Add Remove  Finish Cancel
T Floor Plan -
Edit Assembly
T,
Floor Plan: Level 3 ~| £ edit Type
Graphics 2 -
View Scale 1100
Scale Value 1 1
Display Model Nomal
Detail Level Coarse
Parts Visibility Show Original

Visibility/Graphics O... Edit...
raphic Display Opti Edit...
None

Project North

o Clean all wall joins
Discipline Architectural
Color Scheme Locati... Background
Color Scheme ____<none:

Defauit Analysis Disp... None
Identity Data A~

Properties help

= 0] Views (all)

@ Structural Plans.

(= Floor Plans
Level1
Level 1-CropView
Level2
Level 3
Leveld
LevelS
Level6

Level 13
Level 14
MAC1
MAC2

Walls being traced might need their thickness to be increased or decreased; there are two ways
for doing this after selecting walls needing to be thickened: changing the wall type by selecting
one with the dropdown button or it can be done by editing the wall type (customised
thickness). To do so, click Edit Type in the Properties panel.

JeH@-G-a- 8- OA 8-

¥
Select »  Properts Clipboard Geometry Moddy
Modify | Walls
Properties X |~ A
o] o] =
- @Y v x
| Edit Assembly
= 2 .
Level 3
00

Up to levet: 54
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After, in the Type Properties window click the Duplicate button and a window “Name” shows
up; change the name - it is suggested to change only the thickness value in “mm” — and click
OK. Then, in order to change the thickness press the Edit button related to the wall structure.

Type Properties X
| —

Famiy: (system Famiy: Basic wall - Load..

Type: [Genenc - 350mm

.
d

Type Parameters
Parameter [ Value [~
Structure
Wrapping at Inserts Do not wrap
Wrapping at Ends None
Width 3500 =
Function Exterior
7,7 . o ﬂ
Coarse Scale Fill Pattern
W Black f

{ <By Category>

Manufacturer

Type Comments
URL
Description

Assemblv Descriotion

Lastly, enter a new value in the Thickness field that best coincides with the thickness of space
measured between point cloud data.

:

Il Famiy: Basic Wall
Type: Generic - 350mm
Total thickness: 350.0 Sample Height: ~ 6000.0
Resistance (R): 0.0000 (m2K)W
Thermal Mass: 0.00kIK
Layers
EXTERIOR SIDE
| Function | Material [ Thickness | Wraps [ Structural Material
Bounda  Layers i |

Above Wrap
P St <By Category>

INTERIOR SIDE

Defauit Wrapping

At Inserts: At Ends:

(Do notwrap v] [none -

Modify Vertical Structure (Section Preview only)

Modify Merg

Spii

= )|

cancel | nep |
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Another advantage of using wall components is the ease of creating opening for mechanical or
electrical equipment. Firstly, isolate the part to be modified with the section box. Then, select a
single wall and in Modify/Walls tab > Mode category click Edit Profile.

=0 A B G

¢ | e = I = oo T "l B =
b 6@ S (M dPabg == v B &
> > & R
Modify| 1 | . O = g 3 S leset Attach  Detach
| = - B . ** e BEEE ! rofile | Top/Base Top/Base
Select ~ | Properties | _Clipboard Geometry | Modify View | Messure | Create P -
Edit Profile
Modify | Walls
= 1 7 = Changes the shape of the selected wall o opening.
‘ Be v x
Basic Wall _ | Add Remove Finish Cancel
Generic - 360mm
Edit Assembly
was 2) | B8 Edit Type
Constraints Al -
Locaontne _ [FnFoce ] |
Base Constraint  Level3
Base Offset 100
Base is Attached

Base Etension Dista... |00 3 p »
Top Constraint | Upto levek: S-4 Press F1 for more help
Unconnected Height | 51576
Top Offset 00

Top is Attached T

Top Extension Distan.... 0.0

Room Bounding 5]

Related to Mass 1
Structural : 2
Structural [a]

Enabie Analytical M... |

Strocturl Usage | Non-bearng selected wall
Dimensions. A
Properties help Apply

Project Browser - WB_OG_X_X_X_BIMMASSING G...
-0, Views (all)
@ Structural Plans
@ Floor Plans
& Ceiling Plans.
& 3D Views
(3D-ulrichm)

Ali

Complete Model Overview
Copy of 3D - ebrett

Copy of (3D-ulrichm)
Copy of (3D - chanley}

Pink lines appear: those are wall profile lines. To rapidly orient view into elevation position, go
to the Context Menu and select Orient to a Plane; in the Select Orientation Plane window, look
if the chosen option button is at Name and press OK.

Go Home Current Work Plane

Name:

Basic Wall : Generic - 380mm
Lock to Selection l

Save View

show | | Dissocate

Set Current View as Home
Set Front to View Spedify an Orientation Plane

Reset Front - @MName [Basic Wall : Generic - 380mm

v Show Compass
(7) Pick a plane
(7) Pick a line and use the work plane it was sketched in

Orient to View

Orient to a Direction

Help...
Options...
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Editing profile lines is also simple. Zoom in to the opening and start tracing its shape using the tools in the
Modify/Edit Profile tab > Draw & Modify categories (Line, Rectangle, Start-End-Radius Arc, Trim/Extend). Once

finished, click the w in the Mode category.

Lo Q] & B ]
Modiy | Edit Profile || )
X

o 1 ea oo T . — D& @ -

BLNESST o= L X @en:

) 4 2 % q N R
Modi | View |Measure| Create Mode | Draw

PR o7 s R
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