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Learning Objectives

» Identify the benefits of using both Navisworks and Model Coordiantion on a
design project.

» Collaborate clash modeling between Model Coordiantion and Navisworks.

» Identify the strengths of Model Coordiantion and Navisworks in the clash
detection process.

» Improve clash modeling procedures to minimize clashes at design milestones.

» Create a project in Model Coordination in less than 10 minutes.

Description

Many may think that Navisworks and BIM 360 Model Coordination should be separated on a project by
choosing one or the for clash modeling. This could not be further from the truth. In this class we will use
various case studies of projects that Tetra Tech has recently worked on that has resulted in dropping the
average time for disciplines resolving clashes at the end of projects by more than half by using Bim 360
Model Coordination and Navisworks. Attendees will learn how to easily start working within BIM 360
Model Coordination which will enable an earlier start to clash coordination earlier in the project’s design
cycle before running a more comprehensive clash analysis using Navisworks. After taking this class
attendees with be able to minimize clashes at the end of the project resulting in a higher quality
deliverable and reduced engineering time during construction. This class will also provide tips, tricks, and
innovative processes for working on projects in BIM 360 to easily set up the Model Coordination service
as well as the new features added in 2021 for bringing in these results into Navisworks.
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Alan Flak is the Building Information Modeling (BIM) leader for Tetra
Tech, a worldwide company of over 20,000 employees. Within Alan’s
business unit within Tetra Tech, he directly oversees nearly 300 users
to make sure they are working efficiently within various softwares. He
has over 20 years of experience in the architecture, engineering and
construction world. He is responsible finding ways to improving BIM
processes on projects from all phases of a project from studies through
final design. He has years of experience with Revit, Navisworks, and
BIM 360 Docs. He has worked on a variety of projects running clash
detection reviews on water/waste water treatment facilities, commercial
buildings, and military facilities.

Uchenna T.E. Okoye has over 15 years’ experience as a project
manager, structural engineer, general contractor, and business
consultant. His passion is to drive value by developing and aligning
workflows to business strategy. He prides himself on driving true
integration of people, processes, and technology using agile and
outcome-based methodologies. His AEC background is primarily
healthcare, large residential, and higher education utilizing Lean
Principles and Integrated Project Delivery contracts. He serves as the
Training and Professional Development Chair on the Autodesk Black
Network ERG. He has served as the education and training chair of the
Lean Construction Institute, Northern California Community of Practice
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Introduction

This industry talk provides insight into the benefits of using both Model Coordination and
Navisworks on project during the design process. Some people may feel that you have to use
one program or the other, but that couldn’t be farther from the truth. In exploring the common
workflows of using each program by themselves for clash detection the issues that arise from
keeping these programs “socially distanced” from each other. Then by demonstrating the
workflow using both programs in tandem will greatly reduce the risk of clashes for the final
deisgn submittal.

Navisworks

Navisworks has been the industry standard for clash detection for quite some time. ltis a
robust software that has many advantages including being able to accept many different file
formats, its compact file size, model manipulation features, settings and control of clashing,
and its clash reporting capabilities. The following is a common workflow using Navisworks on a
design project.

Typcial Workflow Using Navisworks
Best practice is to run clash detection before a final submittal, or at other major milestones after
the project is at least halfway complete. These clash detection runs are typically done using
Navisworks using the following steps:
1. Merge all the design files into Navisworks.
*  Helpful Hints:
o Make sure the views exported from Revit have all items to be used in the
interference check turned on. Check for worksets that are turned off.
o Use Merge instead of import to bring the files into Navisworks.

Review Animation View Output BIM 360Gl

A <& % N O -]

Append Reset Select Select . Selection
= All... = All Tree
+| append Foject ¥ Select & Search ~

Merge (Ctrl+M)

Adds geometry and data from selected files to the current 3D
model or 2D sheet. Merging removes duplicate content, such
as geometry and markups.

Press F1 for more help

Figure 1: Navisworks Merge Tool
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2. Setup and run clash tests.
* Helpful Hints:

o

Create predefined search sets. This can be done using the Find

Items tool using parameters from the Revit families.

Autodesk Navisworks Manage 2021
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Figure 2: Navisworks Search Sets
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o Create predefined clash tests from the search sets. Recommend to use
folders for the search sets so that you can modify what search sets are in
the folder, but does not change the predefined clash test. Note that when
you import clash tests all of the predefined search sets will come into the

model as well.
Subliniin X E 0/0)
- 0O
A 01 - ARCH VS MECH Last Runc Fricay, September 11, 200 5700 AM |0 oo s
Clashes - Totat 0 Opex © Cosea 0) L
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Figure 3: Navisworks Clash Tests

o Hide all elements in the search sets to isolate the elements that will be
ignored. (Remember to unhide these elements for running the clash tests).
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3. Organize the results by grouping like clashes together.

Clash Detective X
# 12- STRUC VS ELEC Last Run: Tuesday, September 22, 2020 7:30:26 PM
Clashes - Total: 12 (Open: 6 Closed: 6)
Name Status  Clashes [INew  JActive  JReviewed ] Approved  Resolved
esmcvsaze ————owe le o ool |
[GAddTest | | Resetan | compactan | Detetean | | & -
Rules | Select | Results , Report ‘
“‘ﬁNew Group | [4] [%]Ab lgg Assign | u §[§None v #L‘«_ %2 Re-run Test
\ —
Name @D Status Level Grid Int... Found Approved... Approved e
o
4[] Roof Framing Resolved v MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 3
O Clash44 Resolved ~ MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 ‘E
O Clash45 Resolved n MEZZA... B(1)-2.1(1) 05:57:36 11-05-2020 %
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Figure 4: Clash grouping tools

4. Distribute the results to the design team to begin clash resolution.
e Helpful Hints:
o Have a team meeting to go over the major clash items.
o Review with the team how to find the elements in Revit from the
reports.

Model Coordination

Model Coordination......

Typical Workflow Using Model Coordination

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco
laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non
proident, sunt in culpa qui officia deserunt mollit anim id est laborum.

Workflow Lessons Learned

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
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dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum.

Model Coordination & Navisworks

Now that we have explored how each program can be used for clash detection, it starts to
become apparent that what one program lacks the other one excels. This makes the concept
of using both together the perfect remedy to cure a project of those major clashes that occur
the week before the final submittal. We will now explore the workflow that we have used to
combine the strengths of these programs together.

Workflow Using Model Coordination & Navisworks

This workflow is intended to be a continuous workflow through the design life of a project.
1. At the beginning of a project, once all models are started on BIM
360, set up the Model Coordination space so that it is ready for use.

® 2. Once the project is far enough along to start running clash
®® detection, complete the first run of Model Coordiantion and show

the project team how to find and use the results.

3. Coninuously update the Model Coordination at regular intervals.

quel. 4. Prior to milestone submittals create a
Coordination Navisworks model to create a formal clash
detection report to submit to the project
team.
5. Have a meeting to discuss the major findings from the

clash detection.
6. Repeat steps 3 thru 5 until the project is
complete.

Workflow Benefits

Using this workflow that combines the benfits of both softwares will result in fewer major
conflicts at the end of the project because the process will have become democratized.
It allows people to realize the clashes with plenty of time to resolve the issues instead of
just the week before the submittal. With less clashes that arise at submittal time, the
project will run smoother and result in a well coordinated design package.
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Figure x: Clashes Over Time for Workflows
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» Identify the benefits of using both Navisworks and Model Coordination on a
design project.

» Collaborate clash modeling between Model Coordination and Navisworks.

» Identify the strengths of Model Coordination and Navisworks in the clash
detection process.

» Improve clash modeling procedures to minimize clashes at design milestones.

» Create a project in Model Coordination in less than 10 minutes.

Description

Many may think that Navisworks and BIM 360 Model Coordination should be separated on a project by
choosing one or the for clash modeling. This could not be further from the truth. In this class we will use
various case studies of projects that Tetra Tech has recently worked on that has resulted in dropping the
average time for disciplines resolving clashes at the end of projects by more than half by using Bim 360
Model Coordination and Navisworks. Attendees will learn how to easily start working within BIM 360
Model Coordination which will enable an earlier start to clash coordination earlier in the project’s design
cycle before running a more comprehensive clash analysis using Navisworks. After taking this class
attendees with be able to minimize clashes at the end of the project resulting in a higher quality
deliverable and reduced engineering time during construction. This class will also provide tips, tricks, and
innovative processes for working on projects in BIM 360 to easily set up the Model Coordination service
as well as the new features added in 2021 for bringing in these results into Navisworks.
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Introduction

This industry talk provides insight into the benefits of using both Model Coordination and
Navisworks on project during the design process. Some people may feel that you have to use
one program or the other, but that couldn’t be farther from the truth. In exploring the common
workflows of using each program by themselves for clash detection the issues that arise from
keeping these programs “socially distanced” from each other. Then by demonstrating the
workflow using both programs in tandem will greatly reduce the risk of clashes for the final
design submittal.

Navisworks

Navisworks has been the industry standard for clash detection for quite some time. ltis a
robust software that has many advantages including being able to accept many different file
formats, its compact file size, model manipulation features, settings and control of clashing,
and its clash reporting capabilities. The following is a common workflow using Navisworks on a
design project.

Typical Workflow Using Navisworks
Best practice is to run clash detection before a final submittal, or at other major milestones after
the project is at least halfway complete. These clash detection runs are typically done using
Navisworks using the following steps:

1. Merge all the design files into Navisworks.

Helpful Hints:
Make sure the views exported from Revit have all items to be used in the interference

check turned on. Check for worksets that are turned off.

Use Merge instead of import to bring the files into Navisworks.

3
L | BaCINCl Viewpoint Review  Animation View Output BIM 360Gl

A & 3 N & B

Append Reset Select Select . Selection
= All... = All Tree
I +| Append oject v Select & Search ~

Mer
D«- -

Merge (Ctrl+M)

Adds geometry and data from selected files to the current 3D
model or 2D sheet. Merging removes duplicate content, such
as geometry and markups.

Press F1 for more help

Figure 1: Navisworks Merge Tool
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2. Setup and run clash tests.

Helpful Hints:
Create predefined search sets. This can be done using the Find Items tool

using parameters from the Revit families.

Autodesk Navisworks Manage 2021
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Figure 2: Navisworks Search Sets
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Create predefined clash tests from the search sets. Recommend using folders for the
search sets so that you can modify what search sets are in the folder but does not
change the predefined clash test. Note that when you import clash tests all of the
predefined search sets will come into the model as well.
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- 08

A 01 - ARCH VS MECH Last Runc Friday, September 11, 2020 53700 AM peliner Quantfication A
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Figure 3: Navisworks Clash Tests

Hide all elements in the search sets to isolate the elements that will be ignored.
(Remember to unhide these elements for running the clash tests).
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3. Organize the results by grouping like clashes together.

Clash Detective X

# 12- STRUC VS ELEC Last Run: Tuesday, September 22, 2020 7:30:26 PM
Clashes - Total: 12 (Open: 6 Closed: 6)

Name Status  Clashes [INew  JActive  JReviewed ] Approved  Resolved
esmcvsaze ————owe le o ool |
[GAddTest | | Resetan | compactan | Detetean | | & -
Rules | Select | Results l Report ‘
“ﬁ‘New Group | [4] [ozb]Ab lQR Assign | u ﬁQNone v %A %2 Re-run Test
\ —1
Name Q@ C] Status Level Grid Int... Found Approved... Approved e
o
4[] Roof Framing Resolved v MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 3
O Clash44 Resolved ~ MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 ‘i
O Clash45 Resolved n MEZZA... B(1)-2.1(1) 05:57:36 11-05-2020 %
O Clash46 Resolved v MEZZA.. PF-2.1(1) 05:57:36 11-05-2020 <
O Clash47 Resolved v MEZZA.. PF(2)-2... 05:57:36 11-05-2020
O Clash48 Resolved v MEZZA.. PE-2.1(1) 05:57:36 11-05-2020
b [=] Low Level Columns Resolved ~ LOWER.. B.6-54  11:26:53 03-02-2020
b [=] Crawl Space Columns Resolved v LOWER.. B-3 11:26:53 03-02-2020
< >
I v ltems l

~— 1

Item 1 ] [¥] Highlight G[:o] E [% [ ttem2 [¥] Highlight ( u] ch L}]

Figure 4: Clash grouping tools

4. Distribute the results to the design team to begin clash resolution.

Helpful Hints:
Have a team meeting to go over the major clash items.

Review with the team how to find the elements in Revit from the reports.

Model Coordination

Model Coordination is a feature within the BIM 360 platform that can perform clash detection.

This feature is a newer version of what used to be called Glue. It allows users to clash many

different file formats and it is easy to set up and use. It is also assessable to all users through
the web and does not require a license for a BIM authoring tool.

Typical Workflow Using Model Coordination

There are multiple types of workflows that can be ultized to work in Model Coordination. For
this session we are going to discuss a workflow that uses a container file that has all of the
Work-in-Progress models linked into it. The advantage of this workflow is that this container
file can be placed in a folder away from the typical working files so that the typical worker would
not accidentally modify the view to affect the clash detection process. Here are the steps to set
up this workflow:
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A. Setup Coordination Space in BIM 360:

AUTODESK' BIM 360" | Tetra Tech Inc » Tt Clash Sandbox ~

2

i Project Admin . MEMBERS COMPANIES SERVICES PROFILE

Overview Coordination spaces
Issues
Notifications Coordination spaces are configured against selected folders in Document Manad

models to the folder in a space. Set up a new coordination space or activate one

Locations . . -
ﬂ Ensure your project members have at least View permissions for the selecte|

Document Management

Design Collaboration

= = Coordination spaces
Model Coordination e C

Name *

Name your coordination space.

2020 AU Coordination Folder e

Coordination folder

Select a folder where you can add the models you want to coordinate and run clashes against.

« [ Project Files (Working Madels)
= [J 2020 AU Coordination Folder e
» [ Architecture
» [ Architecture and Structural
» [ BIM
» £ Electrical

» [ Mechanical
e

Figure 5: Setting up Coordination Space in BIM360

Navigate to BIM 360 Project Admin module

Select “Services”

Select “Model Coordination”

Select “Create”

Name Coordination Space

Assign BIM 360 Docs coordination space file location
Select “Create”

Nogokwdh=

Helpful Hints:
Make sure that the BIM/Coordination manager has View+Download+Upload+Edit access for
the project to be able to set up this.
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B. Setup Revit Container File:
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ec B— - Mine  History Backup Cloud Models Settings  Monitor  Review Settings  Hosting
[ 14f select v Communicate Collaborate Mana
- ge Models ~ Coordinate
o 2 Enables collaboration so team members can work on a model
simultaneously.
[ Tt|l Project Browser - Project1
70 Views (all) Press F1 for more help
(= Floor Plans
Level 1
Level 2 Collaborate X Collaborate using the cloud X o~
Site - [o0q]
] Ceiling Plans You are enabling collaboration. This will allow multiple peaple to You are about_ to initiate collaborauon_ for the model using the cloud. i
Level 1 work on the same Revit model simultaneously. - Your model will be uploaded to a project you select.
Level 2
(3D Views @ (=3 @
El ¢ & «-
(=) Elevations (Building Elevation) & < o < » Current Revit Model Project
East
North Current Revit Model
\Sr:"sth How would you like to collaborate? |Container-Tt Training File-v2019.rvt ]
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-

model will be converted to a workshared aal model. o ‘ 3 Tetra Tech Inc M ‘ s

@® In BIM 360 Document Management

o ~ }. 143-00000-00000 Model Coordination
Collaborate with controlled permissions ameng project members.

The model will be cloud workshared in the project you select. ). 200-23365-20001 Wild Horses Dam and Reservoir

| Tt Clash Sandbox
Which method should | choose?

What is Cloud Worksharing?

Figure 6: Setting up Revit Container File 1

Create a Revit 2019 or later file (other discipline Revit files must match Revit version)
Sign into BIM 360

Create new file, name, and save locally to your computer

Select “Collaborate” ribbon and “Collaborate” button

Dave in “BIM 360 Document Management”

Select “OK”

Navigate to BIM 360 Account

Navigate to BIM 360 Project and to Coordination Space Folder

Select “Initiate”

©COENOORWN =~

Helpful Hints:
Make sure you have the appropriate “Revit Cloud Model” and “Revit Cloud Workshare
entitiements to your BIM 360 account.
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L Autodesk Revit 2019.2 - Project1 - 3D View: (30} d[peakeodorpmase |0 83 ¥y B uchenackoy..w W @ - - & X

ksing & Site Collaborate  View  Manage  Add-Ins  Quantification  Site Designer  BIM Interoperability Tools ~ Assemble  Modify @~

hdards (@ - % 5] o E B3 Add to Set i - g g 3
- L. % oo ] = m O —
- 3 # Pick to Edit E e
Additional | Design Manage| o Phases @j Dynamo Dynamo
[fE - Ssettings ®- Options Main Model ~ | Links | @ a8} E] Player
Project Location Design Options Man| amming

Manage Links

Provides options for managing links to building models, CAD

X files, DWF markup files, and point clouds. X
Manage Links X
Revit IFC  CAD Formats DWF Markups Point Clouds Topography
. N Positions .
Link Name Status Reference Type Not Saved Saved Path Path Type Local Alias
R Import/Link RVT ? x
Look in: | | Tt Clash Sandbox e v‘ & B ¥ 5] vews -
~ — Preview

Name Type Date Modified

_ Plans (For Review Only) Resource Folder

. Project Files (Working Models@ Resource Folder

Manage Links X
Revit IFC  CAD Formats DWF Markups Point Clouds Topography
N Positions
Link Name Status Reference Type | P> Saved Path Path Type Local Alias
[AS-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/AS-Trainin Cloud
D-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/D-Training Cloud
E-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/E-Training Cloud
MP-Training File-v2019.rvt Loaded Overlay BIM 360://Tt Clash Sandbox/MP-Trainin  Cloud Remove
3 Clear my override
e | [
—

Save Positions Reload Erom... Reload

Unload
Manage Worksets

For all users For me

[ o ]| conca Apply Help

Figure 7: Linking Files

Select “Manage” Ribbon

Select “Manage Links”

Select 3D File Type in Upper Tab and Select “Add”

Use “External...” navigation button

Navigate to BIM 360 Account and Project

Navigate to folder where discipline WIP 3D BIM file is located
After all discipline files are loaded select “OK”

Nookwh=

Helpful Hints:
When disciplines make updates to work in place models, you must come to the container file
and “Reload Latest” linked Revit files and publish to update the clashes.
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C. Setup Clashing Views:

REEEG -®-7- 83 2-F0A -0 LB+ Autodesk Revit 2019.2 - Project! - Floor Plan: Level 1 b [1ype
Architecture  Structure  Steel  Systems Insert Annotate  Analyze Massing & Site  Call ate View Manage Add-Ins Quantification  Site Designer  B|
[é ,_D :@ Visibility/ Graphics ﬁ Show Hidden Lines Render I-Qe @ Plan Views ~ E. Drafting View [ schedules ~ ﬁ
{
4

. Vi :@ Filters @ Remove Hidden Lines 23 Render in Cloud =t — "JA Duplicate View ~ o%‘- Scope Box [}
Modify e _CT . oe Default 3D View
Templates _-E Thin Lines @ Cut Profile [ Render Gallery W) ﬂ Legends -
_ Opens the default orthagraphic 3D view.
Select v Graphics B Presentation
Press F1 for more help
—

RECHG -G @ =2 @A -2 5% Og¥-s Auodeskfevt 20182 - Container-Tt Training File-v2013m - 30 View Arch-SIuct 7z ¢ syers o avveae sk A W B - & X

Auditecture Stuclwe  Steel  Systems  Insel Awolole  Analyze  Massing &Site  Colloborale  View  Moncge  Add-ns  Ouantification  Site Designer  BIM Interoperabity Tooks  Assemble  Modify (2«

@ ) Ovject Styles U Project Parameters G Transer Project Standards | (8 - f (1} At 10 S @ % z . . [
saranae T 5025 1 snarea parametess £F puge Unused i} — L e e | G 1 " @  Dinamo Dynama
I roject information @8 Global Parameters B8 Poject Units B3 - Ssettings [0 Opliens Main Model T g - Player —
Setect > settings Project Location Design Options Manage Project PhasingSelection Inquiry Macios  Visua) Programming
Project Browser - Containar-Tt Training File-v20... X JLEJILEEIT @ eo @ Arenstruct X |4 Mach 3 Process-Pipe G2 Blecmieal ] propernes x
=+10] Views (sl L - 2 =
) Floor Pans e T
e = - & o .
Leve12 L e
Site L —~ 30 View: Arch-Stiuct - | et Type
- Ceiling Flans - ° = Giraphics B
e e e
Lo Visibility/Graphic Overrides for 3D View: Arch-Struct
| Archestruce
Electrical Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters Worksets Revit Links Show Onginal
Mech B——
Process Pipe ‘Show model categaries in this view If a category is unchecked, it will not be visible. Tdi. 5
10} 2
% evatons g Eievicn) it st
East
Horth Projection/Surface Detail | ~
South Visibility Halftone Level
west Lines Transparen... Patterns
E Legencs ) Air Terminals - O By View
B Sheets o) - & Areas e - O |ByView
3 % Farmilies [~ @ Cable Tray Fittings O |ByView
G -
ool E Cable Trays [m] By View
E Casework O |ByView
e Ceilings O By View
E Columns O |ByView
Communication D... [m] By View
|- ¥ Conduit Fittings O |ByView Eye Elevation
E Conduits O | By View
H Curtain Panels ] By View ety D o
E Curtain Systems O |ByView - .
! roperties help i
[E: Curtain Wall Mulli... [m] By View -
Qick 1o select, TAB for aliemates, CTRL 2dds, Data Devices O By View ony E £5 5 [ O Ta
Detail Items. ] ByView |
e~ T T = E—-
a ‘ ‘ o ‘ ‘ P— ‘ ‘ e ‘ Override Host Layers
1 None I Expar
[ Cut Line Styles cdt..
Categories that are not overridden are drawn
according to Object Style settings. Object Styles...

Figure 8: File Visibility

Select “View” Ribbon and Select “3D View”

Create a 3D view for each discipline coordination model

Set Visibility Graphics to show only that discipline Revit file on a 3D view

Set Worksets to show which you want to view and clash

Set other visibility settings

Set Scope box or section box settings as well

Publish 3D views to BIM 360 using “Collaborate” Ribbon and “Publish Settings” and
“Mange Cloud Models”

Nookwh=

Helpful Hints:
Only elements explicitly shown in each view will be clashed in the BIM 360 Model Coordination

engine.
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D. Review and resolve clashes:

AUTODESK BIM 380 | Tetra Tech Inc » Tt Clash Sandbox =

1
# Model Coordination

pewe nosgnes Closea Last clash cne
b for mote a o
z g £ H

Contatner-Tt Trainin., 19,rvt - Arch-Struct

35 clash groups
e T . (4]
dla:

Clashes Container-Tt Training File-v2019.rvt - Mech
31 clash groups
Filter and group a Container-Tt Tralnin.. 9.vt - Process-Pipe. 5

9clash groups

Primary model

> ® of

Container-Tt Traini...9.rvt - Arch-Struct A

Clash with

Container-Tt Training File-v2019.rvt - Mech =

Group by

Object -

B 33 CLASHES (1 Selected)

m . Femib3nsdse -
3 clashes with 1 other model

Container-Tt Training File-v2019.rvt - Mech

] Round Duct [319834]

Concentric wall box [335415]

Gas Unit heater [315773] @
¥ e d bR e

4

Figure 9: Reviewing Clashes

Navigate to the BIM 360 “Model Coordination” module

Select “Clashes”

Select “Active”

Select box/number to view active clashes. Main model is row. Clashing model is column
Review each clash in clashing model views

Mark active clashes as either “Issue” or “Not an Issue”

ook wh =
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AUTODESK' BIM 360 | Tetra Tech Inc » Tt Clash Sandbox «

i Model Coordination MODELS CLASHES VIEWS

Active Assigned Closed
ID ~ Title Assigned to Company Due date Linked document
4 e HSS-Hollow Structural Section [469698] and 2 other .. Uchenna Okoye Autodesk 09 Oct 2020 Container-Tt Trai
3 Basic Wall [262716] and Rectangular Duct [351446] Uchenna Okoye Autodesk 09 Oct 2020 Container-Tt Trai
D [ssues X
ai
- (3
— & —
DETAILS ATTACHMENTS ACTIVITY
Type

Coordination > Clash

Assigned to
Uchenna Okoye

Due Date
0Oct 9, 2020

Location

Unspecified
AUTODESK BIM 360" | Tetra Tech Inc > Tt Clash Sandbox ~

i Model Coordination MODELS CLASHES VIEWS

Active Assigned Closed 9 )
— T

Title Reason Closed by Date

Basic Wall [172441] and Round Duct [323959] Valid penetration Uchenna Okoye Today a

Basic Roof [172876] and Round Duct [298148] Valid penetration Uchenna Okoye  Today a

Figure 10: Resolving Clashes

Select “Assigned” in Model Coordination Clashes screen

Select clashes that were marked “Issues”

Review and resolve Issues using the typical BIM 360 Issues process

Select “Closed” in Model Coordination Clashes screen to review items that were
marked “Not an Issue”

Repeat this process after every model update and BIM 360 model publishing

Pob=

o
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Coordination & Navisworks

Now that we have explored how each program can be used for clash detection, it starts to
become apparent that what one program lacks the other one excels. This makes the concept
of using both together the perfect remedy to cure a project of those major clashes that occur
the week before the final submittal. We will now explore the workflow that we have used to
combine the strengths of these programs together.

Workflow Using Model Coordination & Navisworks

This workflow is intended to be a continuous workflow through the design life of a project.
1. At the beginning of a project, once all models are started on BIM 360, set
up the Model Coordination space so that it is ready for use.

@8 2. Once the project is far enough along to start running clash detection,
Model complete the first run of Model Coordination and show the project team how
coordination  to find and use the results.

3. Continuously update the Model Coordination at regular intervals.

4. Prior to milestone submittals create a Navisworks model to
create a formal clash detection report to submit to the
project team.

5. Have a meeting to discuss the major findings from the
clash detection.

6. Repeat steps 3 thru 5 until the project is complete.

Workflow Benefits

Using this workflow that combines the benefits of both software will result in fewer major
conflicts at the end of the project because the process will have become democratized.
It allows people to realize the clashes with plenty of time to resolve the issues instead of
just the week before the submittal. With less clashes that arise at submittal time, the
project will run smoother and result in a well-coordinated design package.

CLASHES

Ve —

W Typical Project @ Using Navisworks and MC

Figure 11: Clashes Over Time for Workflows
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Navisworks Model Coordination Plug-In
For even more interaction between Navisworks and Model Coordination, there is a plug in
available for Navisworks 2021 that allows for some syncing across these platforms. Here is the

basic workflow for doing this:

A. Open Coordation Space:

BIM 360 Coordination

Open

select account and profect e select coordination space

Tetra Tech Inc v 2020 AU Coordination Folder e v
143-00000-00000 Model Coordination Models Views 4 of 4 models selected
200-23365-20001 Wild Horses Dam and

Reservoir

Tt Clash Sandbox e Container-Tt Training File-v2019.rvt - Arch-Struct
Container-Tt Training File-v2019.rvt - Electrical

Container-Tt Training File-v2019.rvt - Mech @

DataToals  App Manager

Figure 12: Coordination Space

Select BIM 360 Coordination ribbon

Select “Coordination Space”

Select BIM 360 Account

Select BIM 360 Project

Select Model Coordination Space

Select Models to append to Navisworks for clash detection

ook wh =
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B. Run Navisworks Clash Detection

C. Review and Resolve Clashes:

Autodesk Navisworks Manage 2021 Training Files_2020_1001.nwf
Home Viewpoint _Review _Animation View Output [ITENCEEN BIM 360 Glue Render IENERIC R

@ 00
Issugf

2 Coordination | Help About
Space

Issues | Coordination | Help

: - [ [ ] 4
Eiamiard ~
[T O/ cHAN WAL ~ L

O/ Mo wawL 2 Refresh  (2) Help
-~ BT/ EXIST. FON
7T/ 15t FLOOR (H.P.)
- G'T/ MASONRY WALL
| @6 Structural Foundations
& Walls

@ Basic Wall
@@ 12" Concrete
@@ 15" Concrete
@@ 10" Concrete
& 12" BRICK & MASONRY SCREEN BLD
9 Basic Wall [130845]
Basic Wall [130962]
Basic Wall [131083]
9 Basic Wall [131193]
B Basic wall [262716] ~ .
O Basic Wall [262970] HSS-Hollow Structural Section [469698] and 2
Basic Wall [263116] other objects.
@@ 6" Concrete
12" BRICK & MASONRY
- ©@ 8" 00D SIDING Created by Uchenna Okoye (Autodesk) on Oct 2, 2020
@@ 8" Masonry
@@ 18" Concrete N save As
@@ 8" Concrete
@?.sm " OV IS aved Navis Coord Files .| @ @Ay Tuve
@@ spedialty Equipment

DETAILS ATTACHMENTS ACTIVITY

— Status Version Coordination > Clash
@ Famiys * 3
| @8 W-wide Flange No items match your search

| @4 Concrete-Rectangular Beam Quick access Assigned to
HSS-Hollow Structural Section

@
ﬁ?fussaxaxlu - Uchenna Okoye
69 HSs-Hollow Structural Section [469695]

Desktop

| @@ TT- F2 Frame - Single
@63 Double-Panel 2 x
@8 Single-Panel 4 Oct 9, 2020
@63 Overhead-Sectional n

Due Date

—tﬂ%%;pemead'lwing Libraries
vead-Rolling [299173]

| @@ nanre 1

1.
2.
3.
4.
5.

“‘ < >
Network

(i e [Training Files_2020_1001 ‘ S |
Save as type: [Navisworks 2016-2020 File Set (*.nwi) | Cancel |

Figure 13: Resolving Clashes

Selecting BIM 360 Coordination Ribbon

Selecting Issues

Resolving BIM 360 Issues from the Navisworks window

Then review and resolve Navisworks clashes via the typical saved viewpoint workflow
Save as a NWF file back to BIM 360 using the Autodesk Desktop Connector to clash
and resolve future coordination file updates in Navisworks
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BES466634

Clash Modeling w/o Social Distancing: Using BIM 360
MC & Navisworks Together

Alan Flak, PE
Tetra Tech

Uchenna T.E. Okoye, PE
Autodesk

Learning Objectives

» Identify the benefits of using both Navisworks and Model Coordination on a
design project.

» Collaborate clash modeling between Model Coordination and Navisworks.

» Identify the strengths of Model Coordination and Navisworks in the clash
detection process.

» Improve clash modeling procedures to minimize clashes at design milestones.

» Create a project in Model Coordination in less than 10 minutes.

Description

Many may think that Navisworks and BIM 360 Model Coordination should be separated on a project by
choosing one or the for clash modeling. This could not be further from the truth. In this class we will use
various case studies of projects that Tetra Tech has recently worked on that has resulted in dropping the
average time for disciplines resolving clashes at the end of projects by more than half by using Bim 360
Model Coordination and Navisworks. Attendees will learn how to easily start working within BIM 360
Model Coordination which will enable an earlier start to clash coordination earlier in the project’s design
cycle before running a more comprehensive clash analysis using Navisworks. After taking this class
attendees with be able to minimize clashes at the end of the project resulting in a higher quality
deliverable and reduced engineering time during construction. This class will also provide tips, tricks, and
innovative processes for working on projects in BIM 360 to easily set up the Model Coordination service
as well as the new features added in 2021 for bringing in these results into Navisworks.
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Alan Flak is the Building Information Modeling (BIM) leader for Tetra
Tech, a worldwide company of over 20,000 employees. Within Alan’s
business unit within Tetra Tech, he directly oversees nearly 300 users
to make sure they are working efficiently within various software. He
has over 20 years of experience in the architecture, engineering and
construction world. He is responsible finding ways to improving BIM
processes on projects from all phases of a project from studies through
final design. He has years of experience with Revit, Navisworks, and
BIM 360 Docs. He has worked on a variety of projects running clash
detection reviews on water/wastewater treatment facilities, commercial
buildings, and military facilities.

Uchenna T.E. Okoye has over 15 years’ experience as a project
manager, structural engineer, general contractor, and business
consultant. His passion is to drive value by developing and aligning
workflows to business strategy. He prides himself on driving true
integration of people, processes, and technology using agile and
outcome-based methodologies. His AEC background is primarily
healthcare, large residential, and higher education utilizing Lean
Principles and Integrated Project Delivery contracts. He serves as the
Training and Professional Development Chair on the Autodesk Black
Network ERG. He has served as the education and training chair of the
Lean Construction Institute, Northern California Community of Practice
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Introduction

This industry talk provides insight into the benefits of using both Model Coordination and
Navisworks on project during the design process. Some people may feel that you have to use
one program or the other, but that couldn’t be farther from the truth. In exploring the common
workflows of using each program by themselves for clash detection the issues that arise from
keeping these programs “socially distanced” from each other. Then by demonstrating the
workflow using both programs in tandem will greatly reduce the risk of clashes for the final
design submittal.

Navisworks

Navisworks has been the industry standard for clash detection for quite some time. ltis a
robust software that has many advantages including being able to accept many different file
formats, its compact file size, model manipulation features, settings and control of clashing,
and its clash reporting capabilities. The following is a common workflow using Navisworks on a
design project.

Typical Workflow Using Navisworks
Best practice is to run clash detection before a final submittal, or at other major milestones after
the project is at least halfway complete. These clash detection runs are typically done using
Navisworks using the following steps:

1. Merge all the design files into Navisworks.

Helpful Hints:
Make sure the views exported from Revit have all items to be used in the interference

check turned on. Check for worksets that are turned off.

Use Merge instead of import to bring the files into Navisworks.

3
L | BaCINCl Viewpoint Review  Animation View Output BIM 360Gl

A & 3 N & B

Append Reset Select Select . Selection
= All... = All Tree
I +| Append oject v Select & Search ~

Mer
D«- -

Merge (Ctrl+M)

Adds geometry and data from selected files to the current 3D
model or 2D sheet. Merging removes duplicate content, such
as geometry and markups.

Press F1 for more help

Figure 1: Navisworks Merge Tool
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2. Setup and run clash tests.

Helpful Hints:
Create predefined search sets. This can be done using the Find Items tool

using parameters from the Revit families.

Autodesk Navisworks Manage 2021

Output e o

LonDle e QEEEgn o & L5 8 &

QuickFind |

Append  Refresh Reset | File Select Save Select  Select |Selection -| Hide Require Hide Unhide | Links Quick Properties | Clash
z All... | Option T |Selection Al T Ssme | Tee |[Eses v R Unselected Al 7 Properties Detective
Project « Select & Search « Visibility Display
Selection Tree & X M 5nd ftems x
e i ‘ SEZ‘ i | Category Property Condition Value
—— v
@Aﬂ 3 ME;:IS Element Category & Structural Framing
@ 2
HArch - Wa g Arch - Misc #Element  Category < Structural Trusses
P Arch - Wall Items D Arch - Walls | = |
149 Arch - Floors Arch - wall Ttems
P Arch - Ceiling Arch - Floors
@ Arch - Roofs Arch - Ceiing e
g Structural - Columns & Arch - Roofs
T & Structural - Framing @& Structural - Columns ]
., Jstructural Framing] B3 Structural - Framing B2
= Structural-Fdn Strnctnral Framing]
B Mech - Hard Structural-Fdn
@E Mech - Flex Mech - Hard
HE Mech Equip Mech - Flex
B Piping Mech Equip
P Elec - Equip and Trays Py
B¢ Elec - Lights s @9 Elec - Equip and Trays
H?emn furlle;:(nrstmcbnn D¢3 Elec - Lights
W Temporary Ttems %) Demo for New Construction
H Rooms “ Temporary Items
%) Rooms .
[~ Match Character Widths £
Match Diacritics s
Match Case f
[JPrune Below Result
Search: | pefault |
L |
FindFirst | | Find Next ‘ | Fndar | ‘ Import... _I | Export..

Figure 2: Navisworks Search Sets
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Create predefined clash tests from the search sets. Recommend using folders for the
search sets so that you can modify what search sets are in the folder but does not
change the predefined clash test. Note that when you import clash tests all of the
predefined search sets will come into the model as well.

SehPuncin X 00
- 08

A 01 - ARCH VS MECH Last Runc Friday, September 11, 2020 53700 AM peliner Quantfication A

Clashes - Totat O Openx © Cosea 0) R

tame

01 < ARCH VS MECH

02 « ARCH VE MECH FLEX
03 « ARCH VS MECH QU
Od < ARCH VS ELEC EQUP AND TRAYS
« AROH VS Pt

OF < ARCH VS LGMTS

OF « ARCH VS STRUC COL
OF < ARCH VS STRUC FRAME
09 « STRUC VS MEOH

0« STRUC VS STRUC

112 STRUC VS MEOM FUEX
12 STRUC Vs Pt

13 STROC VS tuc

M NEOH VS e

15 NEOH VS Tuc
WPV e

7 vinuc

i
T

laawe [ Reviewes [ aoproves  Resolves l

8

® A N & - N O O N W O O w O - o o
S A N A = N O O N WO O w o - 0o o0
© © O © O O O O O O O O O O O 9o o
© © O © O O O O O O O O O O o o o
O © O O O O O O O O O O O O O 9o 9
© © O © O O O O O O O O O O O o o

|G Asaten | | mesetan | Compoctin | Desetess | @

AM’W‘MIW‘

Selection A Selecton B
Sety v Sets v
- S Strectural - Framing ~

B Arch - Walls EdP Strectural fda

EPP el e o TR

D Arch - Mooes S Mech - Nex

O Arch - Colng Ed) Mo towp

D Arch - Rooks Py

D Strectural - Columas v @ Uec - Louip and Trays M

(= PAENCHEIE (= ARCIEIES

Figure 3: Navisworks Clash Tests

Hide all elements in the search sets to isolate the elements that will be ignored.
(Remember to unhide these elements for running the clash tests).
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3. Organize the results by grouping like clashes together.

Clash Detective X

# 12- STRUC VS ELEC Last Run: Tuesday, September 22, 2020 7:30:26 PM
Clashes - Total: 12 (Open: 6 Closed: 6)

Name Status  Clashes [INew  JActive  JReviewed ] Approved  Resolved
esmcvsaze ————owe le o ool |
[GAddTest | | Resetan | compactan | Detetean | | & -
Rules | Select | Results l Report ‘
“ﬁ‘New Group | [4] [ozb]Ab lQR Assign | u ﬁQNone v %A %2 Re-run Test
\ —1
Name Q@ C] Status Level Grid Int... Found Approved... Approved e
o
4[] Roof Framing Resolved v MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 3
O Clash44 Resolved ~ MEZZA.. PD-2.1(1) 05:57:36 11-05-2020 ‘i
O Clash45 Resolved n MEZZA... B(1)-2.1(1) 05:57:36 11-05-2020 %
O Clash46 Resolved v MEZZA.. PF-2.1(1) 05:57:36 11-05-2020 <
O Clash47 Resolved v MEZZA.. PF(2)-2... 05:57:36 11-05-2020
O Clash48 Resolved v MEZZA.. PE-2.1(1) 05:57:36 11-05-2020
b [=] Low Level Columns Resolved ~ LOWER.. B.6-54  11:26:53 03-02-2020
b [=] Crawl Space Columns Resolved v LOWER.. B-3 11:26:53 03-02-2020
< >
I v ltems l

~— 1

Item 1 ] [¥] Highlight G[:o] E [% [ ttem2 [¥] Highlight ( u] ch L}]

Figure 4: Clash grouping tools

4. Distribute the results to the design team to begin clash resolution.

Helpful Hints:
Have a team meeting to go over the major clash items.

Review with the team how to find the elements in Revit from the reports.

Model Coordination

Model Coordination is a feature within the BIM 360 platform that can perform clash detection.

This feature is a newer version of what used to be called Glue. It allows users to clash many

different file formats and it is easy to set up and use. It is also assessable to all users through
the web and does not require a license for a BIM authoring tool.

Typical Workflow Using Model Coordination

There are multiple types of workflows that can be ultized to work in Model Coordination. For
this session we are going to discuss a workflow that uses a container file that has all of the
Work-in-Progress models linked into it. The advantage of this workflow is that this container
file can be placed in a folder away from the typical working files so that the typical worker would
not accidentally modify the view to affect the clash detection process. Here are the steps to set
up this workflow:
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A. Setup Coordination Space in BIM 360:

AUTODESK' BIM 360" | Tetra Tech Inc » Tt Clash Sandbox ~

2

i Project Admin . MEMBERS COMPANIES SERVICES PROFILE

Overview Coordination spaces
Issues
Notifications Coordination spaces are configured against selected folders in Document Manad

models to the folder in a space. Set up a new coordination space or activate one

Locations . . -
ﬂ Ensure your project members have at least View permissions for the selecte|

Document Management

Design Collaboration

= = Coordination spaces
Model Coordination e C

Name *

Name your coordination space.

2020 AU Coordination Folder e

Coordination folder

Select a folder where you can add the models you want to coordinate and run clashes against.

« [ Project Files (Working Madels)
= [J 2020 AU Coordination Folder e
» [ Architecture
» [ Architecture and Structural
» [ BIM
» £ Electrical

» [ Mechanical
e

Figure 5: Setting up Coordination Space in BIM360

Navigate to BIM 360 Project Admin module

Select “Services”

Select “Model Coordination”

Select “Create”

Name Coordination Space

Assign BIM 360 Docs coordination space file location
Select “Create”

Nogokwdh=

Helpful Hints:
Make sure that the BIM/Coordination manager has View+Download+Upload+Edit access for
the project to be able to set up this.
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B. Setup Revit Container File:

E Autodesk Revit 2019.2 - Home » [1ype a keyword or phrase

B S Yt R uchennaokoy..~

@ Recent Files  Learn -
MODELS
= Open MODELS

0 New.. e
FAMILIES = P
. b

RECHG - Q-7-@ 2-F0A @ 05 HE-< Autodesk Revit 2019.2 - Project! - 3D View: (3D}

MEMM Achitecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing &Site  Collaborate | View  Manage  Add-Ins  Quantification  Site Designer BIM Interoperability Tools

= 7] 2 A
B recenlf [ I3 | E Q Active Workset: DD Eﬂ % % % @e
B | Tetra T [Modify Collaborate| Torksets . Synchronize 1ouish  Show Restore Publish ~ Copy/ _ Coordination Coordination Reconcile
ec B— - Mine  History Backup Cloud Models Settings  Monitor  Review Settings  Hosting
[ 14f select v Communicate Collaborate Mana
- ge Models ~ Coordinate
o 2 Enables collaboration so team members can work on a model
simultaneously.
[ Tt|l Project Browser - Project1
70 Views (all) Press F1 for more help
(= Floor Plans
Level 1
Level 2 Collaborate X Collaborate using the cloud X o~
Site - [o0q]
] Ceiling Plans You are enabling collaboration. This will allow multiple peaple to You are about_ to initiate collaborauon_ for the model using the cloud. i
Level 1 work on the same Revit model simultaneously. - Your model will be uploaded to a project you select.
Level 2
(3D Views @ (=3 @
El ¢ & «-
(=) Elevations (Building Elevation) & < o < » Current Revit Model Project
East
North Current Revit Model
\Sr:"sth How would you like to collaborate? |Container-Tt Training File-v2019.rvt ]
e
Legends © Within your network N
. roject Location
[T Schedules/Quantities (all) Collaborate on a local or wide area network (LAN or WAN). The N
-

model will be converted to a workshared aal model. o ‘ 3 Tetra Tech Inc M ‘ s

@® In BIM 360 Document Management

o ~ }. 143-00000-00000 Model Coordination
Collaborate with controlled permissions ameng project members.

The model will be cloud workshared in the project you select. ). 200-23365-20001 Wild Horses Dam and Reservoir

| Tt Clash Sandbox
Which method should | choose?

What is Cloud Worksharing?

Figure 6: Setting up Revit Container File 1

Create a Revit 2019 or later file (other discipline Revit files must match Revit version)
Sign into BIM 360

Create new file, name, and save locally to your computer

Select “Collaborate” ribbon and “Collaborate” button

Dave in “BIM 360 Document Management”

Select “OK”

Navigate to BIM 360 Account

Navigate to BIM 360 Project and to Coordination Space Folder

Select “Initiate”

©COENOORWN =~

Helpful Hints:
Make sure you have the appropriate “Revit Cloud Model” and “Revit Cloud Workshare
entitiements to your BIM 360 account.
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——
L Autodesk Revit 2019.2 - Project1 - 3D View: (30} d[peakeodorpmase |0 83 ¥y B uchenackoy..w W @ - - & X

ksing & Site Collaborate  View  Manage  Add-Ins  Quantification  Site Designer  BIM Interoperability Tools ~ Assemble  Modify @~

hdards (@ - % 5] o E B3 Add to Set i - g g 3
- L. % oo ] = m O —
- 3 # Pick to Edit E e
Additional | Design Manage| o Phases @j Dynamo Dynamo
[fE - Ssettings ®- Options Main Model ~ | Links | @ a8} E] Player
Project Location Design Options Man| amming

Manage Links

Provides options for managing links to building models, CAD

X files, DWF markup files, and point clouds. X
Manage Links X
Revit IFC  CAD Formats DWF Markups Point Clouds Topography
. N Positions .
Link Name Status Reference Type Not Saved Saved Path Path Type Local Alias
R Import/Link RVT ? x
Look in: | | Tt Clash Sandbox e v‘ & B ¥ 5] vews -
~ — Preview

Name Type Date Modified

_ Plans (For Review Only) Resource Folder

. Project Files (Working Models@ Resource Folder

Manage Links X
Revit IFC  CAD Formats DWF Markups Point Clouds Topography
N Positions
Link Name Status Reference Type | P> Saved Path Path Type Local Alias
[AS-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/AS-Trainin Cloud
D-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/D-Training Cloud
E-Training File-v2019.vt Loaded Overlay BIM 360://Tt Clash Sandbox/E-Training Cloud
MP-Training File-v2019.rvt Loaded Overlay BIM 360://Tt Clash Sandbox/MP-Trainin  Cloud Remove
3 Clear my override
e | [
—

Save Positions Reload Erom... Reload

Unload
Manage Worksets

For all users For me

[ o ]| conca Apply Help

Figure 7: Linking Files

Select “Manage” Ribbon

Select “Manage Links”

Select 3D File Type in Upper Tab and Select “Add”

Use “External...” navigation button

Navigate to BIM 360 Account and Project

Navigate to folder where discipline WIP 3D BIM file is located
After all discipline files are loaded select “OK”

Nookwh=

Helpful Hints:
When disciplines make updates to work in place models, you must come to the container file
and “Reload Latest” linked Revit files and publish to update the clashes.
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C. Setup Clashing Views:

REEEG -®-7- 83 2-F0A -0 LB+ Autodesk Revit 2019.2 - Project! - Floor Plan: Level 1 b [1ype
Architecture  Structure  Steel  Systems Insert Annotate  Analyze Massing & Site  Call ate View Manage Add-Ins Quantification  Site Designer  B|
[é ,_D :@ Visibility/ Graphics ﬁ Show Hidden Lines Render I-Qe @ Plan Views ~ E. Drafting View [ schedules ~ ﬁ
{
4

. Vi :@ Filters @ Remove Hidden Lines 23 Render in Cloud =t — "JA Duplicate View ~ o%‘- Scope Box [}
Modify e _CT . oe Default 3D View
Templates _-E Thin Lines @ Cut Profile [ Render Gallery W) ﬂ Legends -
_ Opens the default orthagraphic 3D view.
Select v Graphics B Presentation
Press F1 for more help
—

RECHG -G @ =2 @A -2 5% Og¥-s Auodeskfevt 20182 - Container-Tt Training File-v2013m - 30 View Arch-SIuct 7z ¢ syers o avveae sk A W B - & X

Auditecture Stuclwe  Steel  Systems  Insel Awolole  Analyze  Massing &Site  Colloborale  View  Moncge  Add-ns  Ouantification  Site Designer  BIM Interoperabity Tooks  Assemble  Modify (2«

@ ) Ovject Styles U Project Parameters G Transer Project Standards | (8 - f (1} At 10 S @ % z . . [
saranae T 5025 1 snarea parametess £F puge Unused i} — L e e | G 1 " @  Dinamo Dynama
I roject information @8 Global Parameters B8 Poject Units B3 - Ssettings [0 Opliens Main Model T g - Player —
Setect > settings Project Location Design Options Manage Project PhasingSelection Inquiry Macios  Visua) Programming
Project Browser - Containar-Tt Training File-v20... X JLEJILEEIT @ eo @ Arenstruct X |4 Mach 3 Process-Pipe G2 Blecmieal ] propernes x
=+10] Views (sl L - 2 =
) Floor Pans e T
e = - & o .
Leve12 L e
Site L —~ 30 View: Arch-Stiuct - | et Type
- Ceiling Flans - ° = Giraphics B
e e e
Lo Visibility/Graphic Overrides for 3D View: Arch-Struct
| Archestruce
Electrical Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters Worksets Revit Links Show Onginal
Mech B——
Process Pipe ‘Show model categaries in this view If a category is unchecked, it will not be visible. Tdi. 5
10} 2
% evatons g Eievicn) it st
East
Horth Projection/Surface Detail | ~
South Visibility Halftone Level
west Lines Transparen... Patterns
E Legencs ) Air Terminals - O By View
B Sheets o) - & Areas e - O |ByView
3 % Farmilies [~ @ Cable Tray Fittings O |ByView
G -
ool E Cable Trays [m] By View
E Casework O |ByView
e Ceilings O By View
E Columns O |ByView
Communication D... [m] By View
|- ¥ Conduit Fittings O |ByView Eye Elevation
E Conduits O | By View
H Curtain Panels ] By View ety D o
E Curtain Systems O |ByView - .
! roperties help i
[E: Curtain Wall Mulli... [m] By View -
Qick 1o select, TAB for aliemates, CTRL 2dds, Data Devices O By View ony E £5 5 [ O Ta
Detail Items. ] ByView |
e~ T T = E—-
a ‘ ‘ o ‘ ‘ P— ‘ ‘ e ‘ Override Host Layers
1 None I Expar
[ Cut Line Styles cdt..
Categories that are not overridden are drawn
according to Object Style settings. Object Styles...

Figure 8: File Visibility

Select “View” Ribbon and Select “3D View”

Create a 3D view for each discipline coordination model

Set Visibility Graphics to show only that discipline Revit file on a 3D view

Set Worksets to show which you want to view and clash

Set other visibility settings

Set Scope box or section box settings as well

Publish 3D views to BIM 360 using “Collaborate” Ribbon and “Publish Settings” and
“Mange Cloud Models”

Nookwh=

Helpful Hints:
Only elements explicitly shown in each view will be clashed in the BIM 360 Model Coordination

engine.
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D. Review and resolve clashes:

AUTODESK BIM 380 | Tetra Tech Inc » Tt Clash Sandbox =

1
# Model Coordination

pewe nosgnes Closea Last clash cne
b for mote a o
z g £ H

Contatner-Tt Trainin., 19,rvt - Arch-Struct

35 clash groups
e T . (4]
dla:

Clashes Container-Tt Training File-v2019.rvt - Mech
31 clash groups
Filter and group a Container-Tt Tralnin.. 9.vt - Process-Pipe. 5

9clash groups

Primary model

> ® of

Container-Tt Traini...9.rvt - Arch-Struct A

Clash with

Container-Tt Training File-v2019.rvt - Mech =

Group by

Object -

B 33 CLASHES (1 Selected)

m . Femib3nsdse -
3 clashes with 1 other model

Container-Tt Training File-v2019.rvt - Mech

] Round Duct [319834]

Concentric wall box [335415]

Gas Unit heater [315773] @
¥ e d bR e

4

Figure 9: Reviewing Clashes

Navigate to the BIM 360 “Model Coordination” module

Select “Clashes”

Select “Active”

Select box/number to view active clashes. Main model is row. Clashing model is column
Review each clash in clashing model views

Mark active clashes as either “Issue” or “Not an Issue”

ook wh =
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AUTODESK' BIM 360 | Tetra Tech Inc » Tt Clash Sandbox «

i Model Coordination MODELS CLASHES VIEWS

Active Assigned Closed
ID ~ Title Assigned to Company Due date Linked document
4 e HSS-Hollow Structural Section [469698] and 2 other .. Uchenna Okoye Autodesk 09 Oct 2020 Container-Tt Trai
3 Basic Wall [262716] and Rectangular Duct [351446] Uchenna Okoye Autodesk 09 Oct 2020 Container-Tt Trai
D [ssues X
ai
- (3
— & —
DETAILS ATTACHMENTS ACTIVITY
Type

Coordination > Clash

Assigned to
Uchenna Okoye

Due Date
0Oct 9, 2020

Location

Unspecified
AUTODESK BIM 360" | Tetra Tech Inc > Tt Clash Sandbox ~

i Model Coordination MODELS CLASHES VIEWS

Active Assigned Closed 9 )
— T

Title Reason Closed by Date

Basic Wall [172441] and Round Duct [323959] Valid penetration Uchenna Okoye Today a

Basic Roof [172876] and Round Duct [298148] Valid penetration Uchenna Okoye  Today a

Figure 10: Resolving Clashes

Select “Assigned” in Model Coordination Clashes screen

Select clashes that were marked “Issues”

Review and resolve Issues using the typical BIM 360 Issues process

Select “Closed” in Model Coordination Clashes screen to review items that were
marked “Not an Issue”

Repeat this process after every model update and BIM 360 model publishing

Pob=

o
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Coordination & Navisworks

Now that we have explored how each program can be used for clash detection, it starts to
become apparent that what one program lacks the other one excels. This makes the concept
of using both together the perfect remedy to cure a project of those major clashes that occur
the week before the final submittal. We will now explore the workflow that we have used to
combine the strengths of these programs together.

Workflow Using Model Coordination & Navisworks

This workflow is intended to be a continuous workflow through the design life of a project.
1. At the beginning of a project, once all models are started on BIM 360, set
up the Model Coordination space so that it is ready for use.

@8 2. Once the project is far enough along to start running clash detection,
Model complete the first run of Model Coordination and show the project team how
coordination  to find and use the results.

3. Continuously update the Model Coordination at regular intervals.

4. Prior to milestone submittals create a Navisworks model to
create a formal clash detection report to submit to the
project team.

5. Have a meeting to discuss the major findings from the
clash detection.

6. Repeat steps 3 thru 5 until the project is complete.

Workflow Benefits

Using this workflow that combines the benefits of both software will result in fewer major
conflicts at the end of the project because the process will have become democratized.
It allows people to realize the clashes with plenty of time to resolve the issues instead of
just the week before the submittal. With less clashes that arise at submittal time, the
project will run smoother and result in a well-coordinated design package.

CLASHES

Ve —

W Typical Project @ Using Navisworks and MC

Figure 11: Clashes Over Time for Workflows
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Navisworks Model Coordination Plug-In
For even more interaction between Navisworks and Model Coordination, there is a plug in
available for Navisworks 2021 that allows for some syncing across these platforms. Here is the

basic workflow for doing this:

A. Open Coordation Space:

BIM 360 Coordination

Open

select account and profect e select coordination space

Tetra Tech Inc v 2020 AU Coordination Folder e v
143-00000-00000 Model Coordination Models Views 4 of 4 models selected
200-23365-20001 Wild Horses Dam and

Reservoir

Tt Clash Sandbox e Container-Tt Training File-v2019.rvt - Arch-Struct
Container-Tt Training File-v2019.rvt - Electrical

Container-Tt Training File-v2019.rvt - Mech @

DataToals  App Manager

Figure 12: Coordination Space

Select BIM 360 Coordination ribbon

Select “Coordination Space”

Select BIM 360 Account

Select BIM 360 Project

Select Model Coordination Space

Select Models to append to Navisworks for clash detection

ook wh =
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B. Run Navisworks Clash Detection

C. Review and Resolve Clashes:

Autodesk Navisworks Manage 2021 Training Files_2020_1001.nwf
Home Viewpoint _Review _Animation View Output [ITENCEEN BIM 360 Glue Render IENERIC R

@ 00
Issugf

2 Coordination | Help About
Space

Issues | Coordination | Help

: - [ [ ] 4
Eiamiard ~
[T O/ cHAN WAL ~ L

O/ Mo wawL 2 Refresh  (2) Help
-~ BT/ EXIST. FON
7T/ 15t FLOOR (H.P.)
- G'T/ MASONRY WALL
| @6 Structural Foundations
& Walls

@ Basic Wall
@@ 12" Concrete
@@ 15" Concrete
@@ 10" Concrete
& 12" BRICK & MASONRY SCREEN BLD
9 Basic Wall [130845]
Basic Wall [130962]
Basic Wall [131083]
9 Basic Wall [131193]
B Basic wall [262716] ~ .
O Basic Wall [262970] HSS-Hollow Structural Section [469698] and 2
Basic Wall [263116] other objects.
@@ 6" Concrete
12" BRICK & MASONRY
- ©@ 8" 00D SIDING Created by Uchenna Okoye (Autodesk) on Oct 2, 2020
@@ 8" Masonry
@@ 18" Concrete N save As
@@ 8" Concrete
@?.sm " OV IS aved Navis Coord Files .| @ @Ay Tuve
@@ spedialty Equipment

DETAILS ATTACHMENTS ACTIVITY

— Status Version Coordination > Clash
@ Famiys * 3
| @8 W-wide Flange No items match your search

| @4 Concrete-Rectangular Beam Quick access Assigned to
HSS-Hollow Structural Section

@
ﬁ?fussaxaxlu - Uchenna Okoye
69 HSs-Hollow Structural Section [469695]

Desktop

| @@ TT- F2 Frame - Single
@63 Double-Panel 2 x
@8 Single-Panel 4 Oct 9, 2020
@63 Overhead-Sectional n

Due Date

—tﬂ%%;pemead'lwing Libraries
vead-Rolling [299173]

| @@ nanre 1

1.
2.
3.
4.
5.

“‘ < >
Network

(i e [Training Files_2020_1001 ‘ S |
Save as type: [Navisworks 2016-2020 File Set (*.nwi) | Cancel |

Figure 13: Resolving Clashes

Selecting BIM 360 Coordination Ribbon

Selecting Issues

Resolving BIM 360 Issues from the Navisworks window

Then review and resolve Navisworks clashes via the typical saved viewpoint workflow
Save as a NWF file back to BIM 360 using the Autodesk Desktop Connector to clash
and resolve future coordination file updates in Navisworks
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Resources

The following are a set of online resources that may prove to be useful when using BIM 360
Model Coordination, Navisworks Manage:

Autodesk BIM 360 Support Forum:
https://forums.autodesk.com/t5/bim-360-support/bd-p/183

Autodesk Naviswork Support Forum:
https://forums.autodesk.com/t5/navisworks-forum/bd-p/372

Information on Navisworks | BIM 360 Model Coodination Integration:
https://constructionblog.autodesk.com/integrate-navisworks-bim-360/

Autodesk BIM 360 Product Updates:
https://bim360resources.autodesk.com/hot-bim-360-product-updates

Autodesk Virtual Assistant:
https://ava.autodesk.com/

Autodesk All Product Health Dashboard:
https://health.autodesk.com/#
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