Laser Scanning Gone Wild: 4D clash detection with the point cloud at
Broward Center for Performing Arts
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Class Summary

Learn how we used laser scanning and Autodesk® Building Design Suite to
coordinate the installation of a new chiller and air handling unit in the basement of
one of Florida's premier performance venues. We demonstrate how we used
Autodesk® ReCap™, Autodesk® Revit®-based software, Autodesk® Navisworks®
software, and Apple® iPads® tablets to create a 4D clash detection model to
preplan the movement of a 8.5-ton chiller into the existing mechanical room.
Because performances scheduled throughout the construction limited downtime,
having an efficient process was critical. The virtual design and construction (VDC)
team learned the most efficient ways to transfer point cloud files using the ReCap™
RCS format, perform clash detection in the point cloud in Navisworks®, create
models, and distribute the information to the team for use in the field. This lean
process helped all team members visualize and plan their work, and it provided the
owner with a useful as-built model for future work.
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Key learning objectives

At the end of this class you will understand the process for:

= Aggregating point cloud files into ReCap™, navigate the point
cloud, take measurements, and distribute data from ReCap ™

= Bring laser scans into Revit® to model existing conditions

= Perform clash detection in Navisworks® using laser scans and
Revit® files

= Explain why laser scanning is a cost effective way to document
as-built conditions and coordinate renovation work
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8 Tons of chiller through an 8’ x 8" hallway
How we procured our laserscan
Point cloud overload

New software streamlines the process
Using the cloud to communicate
Setting up your files for 4D clash detection
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The task at hand
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Laser Scanning Basics

http://youtu.be/or6JuiFBdbQ

= | eica, Faro, Trimble

= Scan Density

* Number of Setups

= Post Processing

* Do you need a
model or raw files?

* How long should it
take?
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20 GB, that’s a lot of points

[r—
BCPA Laser Scan Properties [—Eh

General | Sharing | Securty | Previous Versions | Customize

8
. ok
BCPA Laser Scan \—’ R—

- 4

‘h_..-f

W

Type: File folder
Location: D
Size: 25.2GB (27,140,254,118 bytes) .

Size ondisk: 252 GB (27,140.808.704 bytes)
Contains: 290 Files, 3 Folders

Created: Thursday, May 16, 2013, 3:23:11 AM

Attributes: Read-only {Only applies to files in folder)
Hidden | Advanced... |

QK ] | Cancel Apply
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vit and Navisworks 2013 if you dare

+| Type a keyword or phrase

b | B £ & B 3 e R —— ®

Modify| Link Link DWF Decal Point Manage Import Import Insert Image Manage Load Load as
Revit CAD Markup *  Cloud Links | CAD gbX¥ML from File Images Family Group

Select | Link | Import

Find and download building product models, drawings, and specs,

~ | Load from Library ‘ Autodesk Seek

Praperties @| |

i M File Indexing

30 View: Naviswarks - | B EditTyp

Graphics 2

View Scale 1/8"=1'-0"

Scale Value 1: 96

Detail Level Medium

Barte Visibility Show Originai

Visibility/ Graphics Overri.. Edit...

Graphic Display Options Edit... ; 3

Bisciline Toehamrl Indexing failed: =
Defauit Analysis Display 5. Nene o
Sun Path [ -
Tdentity Data 2 : ; ;

e = kn lease b I add-ins and fi ly installed

St o Unknown errar. Please be sure all add-ins an Euppnrtlng 25 dre propery installe

Dependency Tndependent

hg and that the file being indexed is of the proper format for the chosen codec.

Properties help

BCPAC-SC-ALL.rvt - Project Browser
iews (all)
- Floor Plans.
Level 1
Level 2
Level 02 - T.O. Footing
... Level 03 - T.O. Basement Slab
- Level 04 - T.0. Fnd. Wall
e Close
Site
Ceiling Plans
oo Level 1
Level 2
3D Views |/
01 - Existing
02 - Demo
A10 - Substructure
- B10 - Superstructure
B20 - Exterior Enclosure
C10 - Interior Construction
C20 - Interior Finish
- Chiller Controls
«. Chiller Tube 1

=

|| et B GGCREE D @« ™
Click to select, TAB for alternates, CTRL adds, SHIFT unselects.

& - B | Main Model

Press&Drag 7

. AUTODESK UNIVERSITY 2013

technologies, inc

ACAIl HESILES A AuTODESK.

InvestBuild-Manage



Recap, Revit and Navisworks 2014

AUTODESK RECAP™

Pump Room

-

New Project

)= I
u Exit ﬂ
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Recap, Revit and Navisworks 2014

ERREE-1

Navisworks Recap Faro Scene
Cached NWC .RCS FLS
Aggregator NWF .RCP FLW
Aggregated NWD*

*File is aggregated but a working copy of Recap is required to open it in
addition to Navisworks, the .RCS files are not contained inside of the .NWD
therefore it is still working like an .NWF
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Recap and Autodesk 2014

http://youtu.be/bCTf mIBSs8
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Communicating with the team

Stiles MEP
Supt

Mech.
Contractor
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Communicating with the team

* Reflect Trade Knowledge in the model
« What kind of skates to be used?
» Relocating skates during the move?

* How we will lower it down the step?
 \What will the Manufacturer allow?

P autopesk universiTy 2013 AC-A |l HSILES /\ AUTODESK.

ooooooooooooo



4D Point Cloud Clash Detection

http://youtu.be/BBauiP6WemO0

General Routing of

Chiller
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Setting up your 4D Clash Detection

Autodesk Navisworks Manage 2014 BCPA_Combined.nuf
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Settingup y
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Setting up your 4D Clash Detection

QOutput
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Setting up your 4D Clash Detection
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Setting up your 4D Clash Detection
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Setting up your 4D Clash Detection

Animation U Corrinnina Tr -

Results | Report

[T e | s

Autodesk Navisworks Manage 2014  BCPA_Combined.nwf

kiislengieza®.. @ =

Type @ keyword or phrase AT

Animater Record

[ eﬁ'l‘v«le'u\r Group

Create | Playback > EOSL ERA“ign D

(e =] (5 memres], |
e B

Name [ status

I [%] Duct in Hall New
® Clashl6 New
® Clashl? New
® Clashl18 New
® Clash19 Mew

I [%) Doorway to Chiller Room New

I [%] Duct in Hall 2 I  Mew
® Light in Hallway New

I [&] Doorway to Hallway New

Found

~ 16:3818 22-0
~ 16:47:00 22-0
v 16:42:01 22-0
~ 16:47:27 22-0
~ 16:43:00 22-0
~ *VARIES®

B4 163811 220
- 16:38:22 22-0
~ 16:3811 22-0

Q AUTODESK UNIVERSITY 2013

1

s3] puy

Last Run: Manday, July 22, 2013 4:38:01 PM
Clashes - Total: 9 (Open: @ Closed: 0]

Inew | [ Active [l Approved  Resolved

9 0 0 0 0

| Reviewed

Highlight all clashes

sEuipas dejdsig o

~Isolation
[ Dim Other | Hide Other |

Transparent dimming
Auto reveal

Suodmay pases | saEdoid

Il | Delete Al [ Update All

=) [itone <) [ ] [@ rerunen

~Viewpaoint
[Ma.nual. - ] (@157 Status Found - Highlighting ;
(G New ~ 16:38:18 22-0 Ttem1 @ | Item2 -
DAnimatetransitions g
New - 164709 22-0 k.
New ~ 16:42:01 22-0) Highlight all clashes ES
Focus on Clash J |8
I New v 164727 220 o =
[E New ~ 16:43:00 22-0]
Simulation (@] New ~ "WARIES® Aatnspaven‘t dimming
Show simulation SR i
(@ New ~Viewpoint
B New

("] Animate transitions

— ] Focus on Clash
simulation
Show simulation

~View in Context

~View in Context
[an

[ o |

<] e | ==

ACAIl HSILES

technologies

{\ AUTODESK.

InvestBuild-Manage



Setting up your 4D Clash Detection
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4D Point Cloud Clash Detection

» Keys to Success
» Load individual point files
Create your animation and or timeline first
Make sure you are using the correct Clash Detective Settings
» Clash against points
* Link to Animation or Timeliner
» Set your Step to an appropriate amount

* Do not highlight point cloud hits
« Change viewpoints to manual

Patience
Keep un-necessary clouds turned off
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Now, would it work
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Conclusion

Laser scanning can be cost effective

= Rapid Measurements

= No return trips

= Information can be shared with a team
Software advances are streamlining the process
Work with a team with a proven workflow
Make sure you capture all the data you will need
Involve your team as much as possible
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Contact Us

Kris Lengieza

Director of VDC Stiles Construction
Kris.Lengieza@stiles.com
@gieza0527

Alix Loiseau
VP of ACAI Technologies
Alix@acaitechworld.com
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