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Goals

UNDERSTANDING CLIENT REQUIREMENTS

Know the course before you start the race

BRIEFING YOU SURVEYORS

Know what to ask for and how to ask for it

WORK WITH POINT CLOUDS IN REVIT

Tips, tricks and workflows
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What is a Point Cloud and Where do they come from

From Laser Scanners



What is a Point Cloud and Where do they come from

From Laser Scanners. Big ones.
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What is a Point Cloud and Where do they come from

From Laser Scanners. Big ones. Small ones
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What is a Point Cloud and Where do they come from

From Laser Scanners. Big ones. Small ones. Mobile ones



What is a Point Cloud and Where do they come from

From Laser Scanners. Big ones. Small ones. Mobile ones. .......
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What is a Point Cloud and Where do they come from

Scanners make dots



What is a Point Cloud and Where do they come from

Lots of dots



Why do we scan
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Point cloud hidden ]
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Client Requirements










N

W

RN NN

W







JACOBS JACOBS

Laser Scan to Revit Modelling - Existing Conditions Laser Scan to Revit Modelling - Existing Conditions
Appendix B. Existing Conditions BIM Modelling Brief Appendix D, Quality Checklists & Reports
Prject DA Checklist 1 — Model Completeness
= [evetr [ [ [
Project Address
Cllnt e Reference A1 g
i 0%
Ll I
S Bl
P smonres
Curegtals
Category Geometry Notes
Topogmty
B 8|8 Foncas aiGam
5l8l8l8
CEE—
Buildings
Walls ‘ ‘ ‘
Tiptng Seoy. Camms
Doors ‘ ‘ ‘ e
Fats i St
Windows [T]
res
e e i
Toos
[ ]
Floors ‘ ‘ ‘
Caiings [T1
Ramps / ‘ ‘ ‘

Briefing Documents

» Capture client requirements
* Inform surveyors
* Guide modelers

e Audit models

JACOBS

Laser Scan to Revit Modelling - Existing Conditions.

A15  Floors
LoD 200

* Nominal thick ufficient to visuslly visible externally or to extend into

topography (or use nominal slab edge where floor is elevated)
* Material not required

LOD 300
+ Floors ean be constructed to a nominal thickness uniess known

. y
walls may be used for raised floor slabs)
* Matenial to be indicated where known

LOD 400
* As above with the acidition of:
+ Falls to crains

+ Construction Joints

A16  Ramps and Steps (in Situ)

LOD 200

* Total fall or number of steps to be modelled
* Material not required

LoD 300
+ Include landings or change in slope for ramps
+ Material to be indicated where known

LOD 400
* Include nosing profiles for steps
* Include edge upstands to ramps
* Material to be indicated where known

A17  Stairs and Railings (Buildings}

LoD 200

* Total number of isers and approx. overall dimensions
* Railing not required

* Materiais not required

+ Stringers or defined stair construction not required

LOD 300
* Indicate construction type (open / monolithic etc)
+ include Nominal rail and baluster type.

* Indicative Materiala where known

LOD 400
* include complex stair construction including tread type, nosing’s, siringers.
* include rail and baluster type with supports, turm downs etc”

* Indicative Materials where knawn

pth (Floor Siabs Edge or foundation

JACOBS

Laser Scan to Revit Modelling - Existing Conditions.

Building Modelling - LOD 300

Building Modelling - LOD 400



Survey Requirements
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i = =
DO HE S fpBM 5o B
BR®RE) O )} Kesd! o] T 3
Modify| Link Link Link DWF  Decall Point Coordination Manage Import Import Insert _lmage Manage  Load Loadas
Revit IFC CAD Markup = |C|oud: Model Links CAD gbXML from File Images  Family Group
Select = Link == Import u  Load from Library




File Architecture  Structure  Systemns Annotate  Analyze  Massing & S5ite Collaborate View  Manage  Add-Ins
i = =
R IR
% % % CAD _\‘Q "'gl : lcap ﬁ +* =3
Modify| Link Link Link DWF  Decall Point Coordination Manage Import Import Insert _lmage Manage  Load Loadas
Revit IFC CAD Markup = |C|oud: Model Links CAD gbXML from File Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, =.d3, *.dr, *.e57, =fls, = fws, =ixf, *.las, =las, *.las34, *.mpc, *.obj, =.pcg®, *.ptg, *pts, *.ptx, =.rds, .rep, =rxp, =wxt, =zfprj, *.zfs) -



File Architecture  Structure  Systems Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins

= B A 3 &l e @@
Ly %% cap @ Lg' 0 ' @E ﬁ [caol T ELS
Modify| Link Link Link De::all Point llncrrdmatn:rn Manage Import Import Insert 1age Manage  Load Load as
Revit |IFC CAD Markup = |C|oud: Model Links CAD gbxXML from File ™ Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, =.d3, *.dr, *.e57, =fls, = fws, =ixf, *.las, =las, *.las34, *.mpc, *.obj, =.pcg®, *.ptg, *pts, *.ptx, =.rds, .rep, =rxp, =wxt, =zfprj, *.zfs) -

File Not Indexed 23 }

|, The following files are not an indexed
“ format. Would you like Revit to create a
new Index File?

Ascot Vale P40.pts

Revit can create new indexed (.rcs) files. Creating an
index may take some time. Once complete you can
link this new file.

| Yes || No




File Architecture  Structure  Systems Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins

s B®L) L@ S AN R E P

Modify| Link Link Link De::all Point llncrrdmatn:rn Manage Import Import Insert 1age Manage  Load Load as
Revit |IFC CAD Markup * 0 Cloudl Model Links CAD gbxXML from File ™ Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, =.d3, *.dr, *.e57, =fls, = fws, =ixf, *.las, =las, *.las34, *.mpc, *.obj, =.pcg®, *.ptg, *pts, *.ptx, =.rds, .rep, =rxp, =wxt, =zfprj, *.zfs) -

= R 'Pont Cloud File Indexing =e =)
File Not Indexed 23 } v
Ymanwo«nﬂmtmieﬂ!saemdew
|, The following files are not an indexed InportUnts (ext fesooh)
“ format. Would you like Revit to create a H ClMems Clnces,  Cifest
new Index File? Fie Locators
Output project file:
c isaac Vale\PTS\Ascot Vale P40.rcp _J
Ascot Vale P40.pts Temporary foder:

C:WUsers kmasaac\AppData Local\Temp\

Revit can create new indexed (.rcs) files. Creating an Frogeese
index may take some time. Once complete you can

link this new file.
Current remaining time:

No i .
Start Indexing Cancel




File Architecture  Structure  Systems Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins

@ 6 P 30 e @©
s B®L) WX i@ ¢ f B 3
Modify| Link Link Link De::all Point llncrrdmatn:rn Manage Import Import Insert _lmage Manage  Load Loadas
Revit IFC CAD Markup = |C|oud: Model Links CAD gbXML from File Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, =.d3, *.dr, *.e57, =fls, = fws, =ixf, *.las, =las, *.las34, *.mpc, *.obj, =.pcg®, *.ptg, *pts, *.ptx, =.rds, .rep, =rxp, =wxt, =zfprj, *.zfs) -

File Not Indexed LE :canﬁlesn;exedn‘ o — ,.|:'|_ t I:I k H C 5 833 35‘2 KE
You can work in Revit whie fies are indexing. UTOOES = ap can ",
[ The following files are not an indexed InportUnts (ext fesooh) Autodesk ReCap Project file 115 KB
format. Would you like Revit to create a H ClMems Clnces,  Cifest
new Index File? Fie Locators
Output project file:
c isaac Vale\PTS\Ascot Vale P40.rcp _J
Ascot Vale P40.pts Temporary foder:
C:\users fmasaac\AppatalLocaliTemp) |

Revit can create new indexed (.rcs) files. Creating an Frogeese
index may take some time. Once complete you can

link this new file. ‘

Current remaining time:
[
No = -
Start Indexing Cancel




File Architecture  Structure  System Annotate  Analyze  Massing & S5ite Collaborate View  Manage  Add-Ins

i %%Q‘@QJ L@ S AN R E P

Modify| Link Link Link De::all Point llncrrdmatn:rn Manage Import Import Insert _lmage Manage  Load Loadas
Revit IFC CAD Markup =} CIoud: Model Links CAD gbXML from File Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, =.d3, *.dr, *.e57, =fls, = fws, =ixf, *.las, =las, *.las34, *.mpc, *.obj, =.pcg®, *.ptg, *pts, *.ptx, =.rds, .rep, =rxp, =wxt, =zfprj, *.zfs) -

Poin File In B
FileNot Indese (=] ey — Autodesk ReCap § 833,352 KB
You can work in Revit whie fies are indexing. Utodes c ap cdan 5
[ The following files are not an indexed InportUnts (ext fesooh) Autodesk ReCap Project file 115 KB
format. Would you like Revit to create a H ClMems Clnces,  Cifest
new Index File? Lo
mlu:tnrujzctﬂz:nm Vale\PTS\Ascot Vale P40.rp _J
Ascot Vale P40.pts Temporary foder:
C:WUsers kmasaac\AppData Local\Temp\ J

Revit can create new indexed (.rcs) files. Creating an Frogeese
index may take some time. Once complete you can

link this new file. ‘

Current remaining time:

No | (i :

Start Indexing Cancel




File Architecture Structure

Annotate  Analyze  Massing & S5ite Collaborate View  Manage  Add-Ins

Modify| Link Link Link

5 %%Q@ gl.n'@@ ﬁm,—ﬁ ’_;

De::all Point l:c-crrdmatn:rn Manage Import Import Insert nage Manage

e (o[

Load Loadas

Revit IFC CAD Markup * I Cloud : Model Links CAD gbxXML from File ™ Images  Family Group
Select = Link == Import u  Load from Library
File name: | V|

Files of type: |Raw formats (*.3dd, *.asc, *.d3, *.dr, *.e57, *.fls, *.fws, *.ixf, *.las, *.las, *.|as84, *.mpc, *.obj, *.pca™, *.ptg, *.pts, *.ptx, *.rds, *.rep, =.rxp, = tut, =.zfprj, *.zfs) - |

R Poi d File Indexing [=e=
e N dexec 23
File Not Indexed G Scan fles indexed: 0, faded: 0
You can work in Revit while files are indexing.

|, The following files are not an indexed InportUnts (ext fesooh)

format. Would you like Revit to create a CmB o @Metws  Clnhes O Feat
new Index File? Fie Locatons
Output project file:
c ssanc Vale\PTS\Ascot Vale P40.rcp _J
Ascot Vale P40.pts | Temporary folder:
C:\Users kmosaac\AppDataLocalTemp\ |

Revit can create new indexed (.rcs) files. Creating an Frogeese
index may take some time. Once complete you can ‘
link this new file. ‘ -

Current remaining time:

No | EEE

Start Indexing Cancel

835,352 KB

Autodesk ReCap Scan




R Link Peint Cloud

Look in:

T >

 Revit 2019 v e B ¥ B vews ~
MName 0 Date modified Type 3]
| ACADInterop 26/11/2018 5:07 PM  File folder
| Addlns 26/11/2018 5:14 PM  File folder
. CefSharp B/11/2018 517 PM  File folder
[ cer 6/11/20185:11PM  File folder
[ Jescz 17/06/201912:34 .. File folder
| | Data 26/11/2018 5:07 PM  File folder
| yde-DE 17/06/201912:34 ... File folder
| | EDM 26/11/2018 5:09 PM  File folder
| en @ 26/11/2018 5:04 PM  File folder
en-GB Q~ 17/06/2019 12:34 ... File folder
,en-US 17/06/201912:34 ... File folder
| Environments 26/11/2018 5:16 PM  File folder
| jes-ES 17/06/201912:34 ... File folder
| Fonts 26/11/2018 3:04 PM  File folder
| fr-FR 17/06/2019 12:34 ...  File folder ¥
< >
File name: ~ |

Files of type: |Paint Cloud Projects (*.rcp)
Point Cloud Projeds (*.rap)
Point Clouds (*.rcs)
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Consider breaking up




Consider breaking up
(The Point Cloud)




Model Requirements




Level Of Detall....but not as we know it
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Detail Vs. Accuracy









Success IS a journey, not
a destination

Arthur Ashe
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Know the course before
you start the race
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Revit......




Coordinates

Does your project already have coordinates established?
* Not easy to acquire from a Point Cloud

e 20 mile limit

* Ask survey for a Cad plan

* Point Clouds will link by Shared coordinates




Linking

Do you link direct to your project or into a container
» Make the container specifically for Point Clouds

e Turn links on and off or turn point clouds on and off




File Location

Point Clouds are big - 6 scans = 800mb
Can work over a good LAN
BIM360 or Distributed teams need local copies

Point Cloud Root Path

Options

General
User Interface
Graphics

Hardware

File Locations
Rendering
Check Spelling
SteeringWheels
ViewCube
Macros

Jacobs Tools 0.30

=]

Project template files: The first five project templates will appear as links on the

Recent Files page.

1E Name

Path

A_TEMPLATE RT8 Jar
i s

B

=

Default path for user files:

| C:\Users\kmcisaac\Documents

Default path for family template files:

Root path for point douds:

I C:\Users\kmcisaac\Documents \PointClouds

|| concd || rep




Rotation

* Project North

* Scope Boxes




* Project North

* Scope Boxes

Rotation




* Project North

* Scope Boxes

Rotation
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* Project North

e Scope Boxes

Rotation
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0009




Phasing




Views

6,660,986 views

i 73556 B 12307



Views




If you can dodge a
wrench, you can dodge a

ball

Patches O’Houlihan



Revit Families







Component Vs. In-place

IN-PLACE
+ Reference the model

¢ Use the Point Cloud

COMPONENT
» Better File size

+ Better for Reuse




[ il = o = Autodesk Revit 20183 -  Ascot Vale Church(Final).rvt - 3D View: {3D - Kris_Mclsaac} Type a keyword or phrase | P Kris_Mclsaac Lyt 0 - T

File Architecture  Structure  Systems  Insert  Annotate  Analyze  Massing & Site Collaborate  View Manage  Add-Ins  Rewvizto 4

XK BS BN = HY D

Enscape™  Twinmotion Jacobs - Health  RTV Tools RF Tools  Jacobs Melbourne  Extensions M &= -

B For- =8 - = N 2 &
Modify B o ”": el & O3 O :—ﬁT wa ¥ . P8 | Ear
B Goin - i & + 9 I =X & =2 ¢ InPlace
Select + Properties Clipboard Geometry Modify View Measure Create Model
Modify | Walls
Project Browser - Ascot Vale Church(Final).rvt X | Temporary Hide/lsolate R
0. Views (all)
?‘ Legends
- Schedules/Quantities (all)
o &) Sheets (all)
=2 Families :
= [Qﬂ Groups
Detail
Model
&3 Revit Links
) W
Project Browser - Ascot Vale Church(FmaI...] Properties 1:100 E @x (_:g‘ \f'v;' [ IE'-S @ @ =] ﬁ () ﬁ, ﬁ, I"_é‘ < >

Click to select, TAB for alternates, CTRL adds, SHIFT unselects. ﬁﬁ' Workset1 (Not Editable) e E 0

Main Mode [Editable Only 7 £ B% (B 1, & Pa

12:00 PM

9/09/2019



Type a keyword or phrase i ?  Kris_Mclsaac

é o = ® Autodesk Revit 20183 -  Ascot Vale Church(Final).rvt - 3D View: {3D - Kris_Mclsaac}

Twinmotion  Jacobs - Health RTV Toois RF Tools  Jacobs Melbourne  Extensions [T AR IVIERT= =Ta g

File Create  Insert Annotate \View Manage Add-Ins Revizto4  Enscape™

Select +  Properties Clipboard Geometry Modify Measure Create Selection In-Place Editor

Modify | Multi-Select Activate Dimensions
Project Browser - Ascot Vale Church(Final).rnvt X | Temporary Hide/lsolate = @ 57~

0. Views (all)

?‘ Legends

- Schedules/Quantities (all)
& 1 Sheets (all)

=2 Families

= [Qﬂ Groups

Detail
[+ Model
&3 Revit Links

Create Model Group

Name: | Name the Group|

[Jopen in Group Editor

Cancel

Project Browser - Ascot Vale Church(FinaI...] Properties 1:100 BH &) E @ [ Y ==
["] editable Only

Ready :
{ 12:01 PM
9/09/2019
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File Create  Insert Annotate View Manage Add-Ins Revizto4 Enscape™  Twinmotion Jacobs- Health RTV Tools RF Tools

Autodesk Revit 20183 -  Ascot Vale Church(Final).rvt - 3D View: {3D - Kris_Mclsaac}

Jacobs Melbourne

.

= Kris_Mclsaac

Sow-o B &M= v X

oo
— Soin - & - ‘_'g‘ Ox :_ﬁT L @ # ) Finish Cancel
T B + 9 i = =Y Model Model
Select +  Properties Clipboard Geometry Modify Measure Create In-Place Editor
Project Browser - Ascot Vale Church(Final).rvt X | Temporary Hide/lsclate = 5 ~
H 0. Views (all)
= Legends
- schedules/Quantities (all)
-E1 Sheets (all)
-2 Families
= [@] Groups
Detail
= Model
RG] n2me the oroy———
&5 Revit Links BHELEE
Make Element Editable
Copy to Clipboard
Delete
Rename
Select All Instances >
Create Instance
Match
Save Group
Type Properties...
Search...
Expand All
Collapse All
v
Project Browser - Ascot Vale Church(Fina\...] Properties 1:100 FAHMEGEBEREDS < 5
Save a loaded group

¢y Workset1 (Not Editable) M =

i e




4 o e Autodesk Revit 2018.3 -  Name the Group.rfa - Elevation: Front

Type a keyword or phrase
File Create  Insert Annotate \View Manage Add-Ins Revizto4  Enscape™

Kris_Mclsaac

Twinmotion  Jacobs - Health TV Tools RFTools Jacobs Melbourne

O'_-‘Cut'[i] ID‘:’&“DL_ le ‘iibuﬁiac}gom'[(-\fjj , %

oo

= 4
. & join + & - '.‘I O =k oo O A0 A %adintc Load into
B . 1-& Q O I|T

Extensions

Modify

v |+

) 2 % Project Project and Close

Select +  Properties Clipboard Geometry Modify

Measure Cret/é Family Editor

Project Browser - Name the Group.rfa X

=i N

=10, Views (all)

: - Structural Plans
-- Floor Plans

3D Views

Elevations (Elevation 1)
- Back
-Front

oo Left

- Right
Sheets {all)
01 Families
[E5 Kj Groups

@8 Revit Links

=
=
H
=

RLO

RLO

GROUND FLOOR LEVEL ' GROUND FLOOR LEVEL

w
' 1
Project Browser - Name the Group.rfa Properties 1:50 D & £3 £ > r_é B <

3
Click to select, TAB for alternates, CTRL adds, SHIFT unselects.




Walls

* Materials
e Structure
e Thickness

* Functionality




Walls

* Materials

e Structure

e Thickness

* Functionality

* Fixtures




Nudge, Nudge




Nudge, Nudge




Nudge, Nudge




Windows and Doors




Windows and Doors

* Materials
e Structure

* Functionality

e Fixtures



Casework




Casework

* Materials
e Structure

* Functionality

* Fixtures



Casework

* Materials
e Structure

* Functionality

e Fixtures
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Summary

1: Client Requirements
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1: Client Requirements

2: Brief Surveyors
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3: Surveyors Provide data




Summary

1: Client Requirements

2: Brief Surveyors
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3: Surveyors Provide data

4: Brief Modelers




Summary

1: Client Requirements

2: Brief Surveyors

|

4: Brief Modelers

lrg: Create models I

Lots of Stuff
Happens

3: Surveyors Provide data




Summary

1: Client Requirements

messsmmmmm) | 2: Brief Surveyors

6: Audit models

AN

3: Surveyors Provide data

4: Brief Modelers

5: Create models




Summary

1. Client Requirements | =) 2: Brief Surveyors

3: Surveyors Provide data

Handover

4: Brief Modelers

6: Audit models

AN

5: Create models
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