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Bio

Michael Boyd
BIM Manager (WSP UK)

= WSP UK Project Technology Team
= Previously BIM Manager within Structural Discipline

= Background in Large Healthcare Projects
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Class summary

This class will help attendees understand how
Navisworks and BIM 360 Glue can be used as tools to
effectively manage teams and review projects.
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Key learning objectives

At the end of this class, you will be able to:

= Set up tests with the clash detective
= |Implement effective clash grouping and filtering techniques
= Run effective model coordination meetings

= Use Navisworks efficiently (tips and tricks)
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*“Navisworks does not coordinate
construction projects...

... People do”
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What 1s Navisworks?

= Project review software. Allows us to federate and analyse models to
Improve coordination and communication of designs

= Models analysed for construction programming, logistic planning and cost
surety

= Navisworks does have the ability to link the 3D geometry objects with
databases, providing a starting point for asset management
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What Navisworks 1s Not

= Navisworks is not a model authoring tool such as Revit, AECOsIm or
ArchiCAD

= Navisworks cannot modify original authored model files

= Photorealistic iImmersion navigation tool
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Navisworks Options

= Manage (Fully Functional)
= Simulate (Limited)

= Freedom (Free Viewer)

Manage only
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Planning

“Plans are of little importance, but planning is essential.”
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Employers Information Requirements

= Contains WHAT Information is Required

-

\ »

= Technical Requirements JietIENT NAE
PROJECT NAMEBEHERE

= Management Requirements -

= Commercial Requirements \[ Freranco: omocronia ot
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BIM Execution Plan

= Contains HOW and WHO

= Overview
= Scope
= Methodology

INFORMATION MODELLING
EXECUTION PLAN

PROJECT NAME

05/03/2013
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Project Setup — Appending Files
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Project Setup - Views

=2/ LEFFTEHED
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Project Setup — Views - Setup

= Viewpoint Default Options

= Ensure checked to retain
changes made to viewpoints
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Project Setup — Views - Setup rerre— rE;
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Project Setup — Views — Setup - Video

https://screencast.autodesk.com/Main/Details/a33f0ce4-6b23-4335-919f-
f584€2298d43
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Project Setup - Set Grouping

= Search Sets or Selection Sets?

= Selection Sets (Static)

= Search Sets (Dynamic)
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Project Setup - Set Grouping — Search Sets
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Project Setup — Views — Setup - Video

https://screencast.autodesk.com/Main/Details/87d24d77-eb45-4252-b5cc-
dfe9cd8a5867
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Clash Detective
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Clash Detective
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Removing False Positives
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Setting Clash Test Parameters

| AddTest | | ResetAll | Compactall | Delete Al | | Update Al =3l
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Clash Results
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Clash Results

Clash Detective x

Struc v MEP /D Last Run: 20 October 2014 19:00:23
Clashes - Total: 11858 [Open: 1188 Closed: 0)
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Clash Test - Video

https://screencast.autodesk.com/Main/Details/Ofct1794-d3f5-4c30-bbea-
6f25003e9b47
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Clash Grouping

= Step 2: Select element/s by system or proximity and change
the “filter by selection’ setting to INCLUSIVE.

Select elements using
selection tool or ‘Sets’

Rules Select | Results | Report
[ {jNew Group + [~=-°~g]g |£'qhssigr1 |E|| 'ﬁ[:‘u'hlnne T-‘ |t“:} %&.,‘ ‘ﬁ Re-run Test

None
Name ;l Status  Level Grid Int... Found Shows all clashes
4[] New Group New [ Townho.. G(11)}-5 11:36A@=aNEm

Shows clashes where both clashing items are
® Clashl Mew - Townho.. G(11)-5 11:364 cojected g

@ Clash2 Mew - Townho.. G(14)-4(.. '_1:315 Inclusive

@ Clash? Mew w Townho.. SA(1}-G(3) 11:36 Shows cashes where at least one clashing item
is selected
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@ Clash5 Mew - Llevel B1... A{1)-7(-2) 11:36:4 Transparent dimming
® Clash6 New + Townho.. E(1}-7  11:36:4 Y] Auto reveal
® Clash7 New -~ Level Bl.. B({-3)-7(-2) 11354 ~Viewpoint
® Closhs New w LevelBl. A-7(-2) 11:364 | Auto-load v
Animate transitions
@ Clash? Mew w Llevel1l.. 2A-B 11:36:4
® Clash10 New - Level12. 248 1136 | || FocusonCash |
‘| I ' ~Simulation ———
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Clash Grouping

= Step 3.
= Select the filtered clashes and re-group
= Set the ‘filter by selection’ back to ‘None’
= Repeat for all clashes in the test

Rules Select | Results | Report

[ ﬁNew Group | [54] [3:',:-,*] ‘Eqﬁ.ssign |'§E35‘Inclusive T| |t“:?l %ﬁ‘ ‘E Re-run Test‘
Mame g Statuz  Lewel Grid Int... Found - Highlighting i

=)

4 [=] New Group NMew +« Townho.. G(11)-5 11:36:48 [ Item 1 Item 2 1 =

o G(11)-5 : [Useitem colors v] ﬁ

v G{14)-4{.. 11:36:48 2 [] Highlight all clashes gF

[}

. 5A(1)-G(9) 113645 2[NS
® Clashd . G(6)-6  11:36:48 2 [Dim Other HideDther1

Transparent dimming
Pa.utr.:u reveal

i

~Wiewpoint
[Autn-lnad T]
Animatetransitinns

| Focus on Clash |

il ' ~Simulation
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Clash Grouping

= Step 4.

= Rename groups, add a viewpoint, add comments

[ %‘j Mew Group

+

Rules Select | Results | Report

Mame

b %] SvM_Mech-043
I ] SvM_Mech-044

I 4] SvM_Mech-045

b ] SvM_Mech-046
b ] SvM_Mech-047
b ] SYM_Mech-048
I [a] SvM_Mech-049
b ] SvM_Mech-050

[~=-° £ Assign lk‘-?-‘h-.l::urwe - t‘:?i % @ Re-run Test
R, o
|.;| Status  Level Grid Int... Found ~Highlighting el
o
Mew - 15(2) 0-5 190102 20-1 [ Item 1 Item 2 g
Mew - THO3 G(-1)-2 19:01:02 20-1 [Use iterm colars o ] ﬁ
IS New =THII} G(11)-5 19:01:02 20-1 EEEE T LA TETRERER =
e
Mew  THOO E-7[-2) 19:01:02 20-1 Isolation =
Mew - BL(2) B{-3)-TH... 19:01:02 20-1 [ Dim Other | Hide D‘ther] L
Mew = THE1 Cl-1)-7{1) 120102 20-1 Transparent dimming
New + 16 B-3(-1)  19:01:02 20-1 Auta reveal
Mew - B1(2) F-2)-109)  19:01.02 20-1 ~Viewpaint
[Autn-luad v]

M AUTODESK UNIVERSITY 2014

|| Animate transitions

| Focus on Clash |

~Simulation

Show simulation

AFimana bem e

Navisworks 2014 i1s more functional
using this method than 2015!
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Clash Grouping — Video

https://screencast.autodesk.com/Main/Details/c9d0964f-c93c-4435-bf9f-
9d841760b5302
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https://screencast.autodesk.com/Main/Details/c9d0964f-c93c-4435-bf9f-9d84f76b5302

Clash Grouping — Other Uses

= Spatial coordination

M AUTODESK UNIVERSITY 2014 A AUTODESK.



Walkthrough Design Issues

= What about things that don't
physically clash?

AUTODESK UNIVERSITY 2014 {\ AUTODESK.



Clash AVOIDANCE

= BIM 360 Glue

= Push models from
Revit

= Does not replace
Navisworks

= Used in-between
meetings for clash
avoidance

B26)-AC(-15) B3 (3%)
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Reporting

“If it cannot be measured, it cannot be improved”
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Clash Report Production

= Content

= Clash option

= Status to be included

= Selectre
= Selectre
= Write Re

m AUTODESK UNIVERSITY 2014

nort type
nort format

0Oort

Rules Select | Results

Feport

Contents

Summary

Zlash Point

Date Found
Assigned To
Date Approved
Approved By
Layer Mame

Item Path

Ttem ID

Status

Distance
Description
Comments
Cluick Properties
Image
Simulation Dates
Simulation Event
Clash Group
Grid Location

1 T 0 0 s )

~Include Clashes
For Clash Groups, include:

[Grnup Headers Only

-

|:| Include only filtered results

Include these statuses:

Reviewed

|| Approved
| |Resolved

Cutput Settings

Eeport Type

Feport Format

| All tests combined)

~ |} HTML Tabular]

Preserve result highlighting

‘ Write Report ‘
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Clas

h Report —

HTML Tabular

200 RC WALL > Basic Wall

Gang 13A Unswitched Socket
Mutar Cailing Moontad s

Mounted

clashing with STRUC wall.

. ce es5 New Active Heszolved | Type | Status
Struc v Electrical Tooiom | 18 E B 0 Hard | 0ld
Item 1 Item 2
Image Clash Name Status | 'Y Clash Point Item 1D Layer Path Item T“)e Item 1D Lager Path Item Mame Item Tu)e Cum_ments —
; ; File > File > CS5T-HLE-00-XX- FIEF - vk mrh T5E -
File > File > C5T-W5P-00-XX-
“__1 SuM Elec-011 | Active | C.7 - Site| Z328083.6706, Eiement #7: | LEVEL | M3-5-20001rvt > LEVEL 00 > Floors: Floor: 1000THK Element i7: | o ?3"':'_“'!"""'“: E:ih} ':a'l’"" Standard Cable Trax Fitti "f;f ‘F:é;‘,” ‘Eflm; ! ficti
— ctive | C-7 - Site| 121767 6390, z:25 7588 1621259 00 Floors » Floor 3 T000THE SLAB 3522464 ray Fittings > M_Channe tandar able Tray Fittings - MEF cable tray fittings
SLAE » Floor ¥ertical Dutside Bend > clashing with STRUC Floor.
Standard > M Channel —
File > File > CS5T-HLE-00-XX- FIE - vk mrh T5N -
. M3-M-00001rvt > Level 14 > . ST LE-T0 A8
* SuM_Elec-014 | Active |[E-4 : & Walls: Basic Wall: 250 RC | Slemenr i | 1y Cable Trays > Cable Tray Cable Tray with Fittings Cable Trays: Cable Tray with |\, iote levels, STRUC
WALL ITET214 _ S Fittings: Default - .
with Fittings > Default > walls clashing with MEP
Cable Tray with Fittings cable tray fittings.
File > File > C5T-HLE-DD-XX- IS - ndmmrh T8N -
m_ - Walls: Basic Wall: 250 RC | Sement &7 : M3-P-00001.rut > Level 14 > R Cable Trays: Cable Tray with | 20 %/ #4574 JOZL05
vM_Elec-015 |MNew | D-4:5 Level 14 Cable Trays > Cable Tray Cable Tray with Fittings i Multiple Levels, Tolerance
WALL 4542099 _ S Fittings: Default -
with Fittings > Default > lowered to Imm, Additional
LCable Tray with Fittings Clashes.
File > File > CS5T-HLE-00-XX- FETS - vk mrhT5E -
M3I-M-00001.rvt > <No level: SO O5-08 58
' SvM_Elec-016 | Active ELT.;ES:EADBD': AL LT f:;:r:';ﬂ? * | <No level> » Lighting Fiztures > Al Composite Part 03, MEP lighting clashing
HL_Recessed LED with STRUC slab
luminaire Al > Al> - —
File > File > CS5T-HLE-00-XX- FIEF - ok mrrh T5E -
) Element i - N!3—N_|—l]l]l]_l]'l.rut » Bl: . ) .FFH:WII_E-\%‘I.TS_‘
,..fh SvM_Elec-017 | New Structural Framing 2713758 B1 Lighting Fiztures » Casing Solid 03, MEP lighting Fizture
HL_Generic Linear Surface clashing with STRUC
Mounted Luminaire > 1200 Framing.
File > File > C5T-HLE-DD-XX- FIEE - vl TSN -
) Efemment {7 - lll!3-h_|-l]l]l.'l_l]'l.lut » Bl>» ) ) FFHMHI— E—FJFF
). SvM_Elec-018 | New Structural Framing S7IEEID B1 Lighting Fiztures » Casing Solid 10, MEP lighting Fizture
HL_Generic Linear Surface clashing with STRUC
Mounted Luminaire > 1200 framing. —
File > File > CS5T-HLE-00-XX- FIES - vk mrrh T55 -
. ) Efemment {7 - lll!3-h_|-l]l]l.'l_l]'l.lut » Bl>» ) ) FFHMHI— E-FJI.T
=t SvM_Elec-019 | New Structural Framing 716800 B Lighting Fiztures > Casing Solid 14, MEP lighting Fizture
HL_Generic Linear Surface clashing with STRUC
Mounted Luminaire > 1200 framing. —
File > File > CS5T-HLE-00-XX- FEFE - ok T5E -
M3I-M-00001ruve > Level 14 > . ey e e
f""- \ SvM_Elec-020  New Structural Framing f::;‘;rw *Level 14 Cable Trays > Cable Tray Cable Tray with Fittings E_ah_le Trags; l:?hle Tray with 15, MEP cable trags
with Fittings > Default > ittings: Detault clashing with STRUC
Cable Tray with Fitting= framing.
File > File > CS5T-HLE-00-XX- FEEE - ok mrh T5E -
M3-M-00001rvt > Level B2 > . SEHAEA S SF
- SvM_Elec-021 |Mew |F-4:5 Floors: Floor: 1400 RC SLAE 255";;:‘;‘:’” > | Level B2 Electrical Fiztures > HL_ 2 gta:tﬁa“g Switched Socket | ¢ posite Pant B2. MEP electrical Fizture
Gang Switched Socket Dutlet clashing with STRUC slab
= > HL 2 Gang Switched — —
File > File > CS5T-HLE-00-XX- FEEF - vk T5E -
M3-M-00001rvt > Level 2 > SEHAEA EE I
SvM_Elec-022 New G-1:5 Szt ters el L8 L I Level 2 Security Devices » CCTY Camera Security Devices 02, MEFP CCTY clashing
LAT 5LAB 4793424 _
FLAT SLAE > Floor HL___S_EET'H' Camera - with STRUC slab.
Ceiling Mounted > CCTY - —
; ; File > File > CS5T-HLE-00-XX- FES - vk mrrh T5E -
File > File > C5T-W5P-0D-XX- .
- : z:23.2090 3341590 B155L | 55L > Walls > Basic Wall » WALL 4533925 - -
' -)/!K AUTODESK UNIVERSITY 2014
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Clash Report — Viewpoints

= Designers have no access to
Navisworks Manage?

m AUTODESK UNIVERSITY 2014

Saved Viewpoints

-3 Walkthrough Coord Issues

EID 140327 Interventon &

--l:I Arch v Struc Floor

--l:I Arch v Structural Columns

EID Arch v Struc Walls

| {:I:] Reset Appearance
- -03 Avs_walls-032
@03 Avs_walls-033
@03 Avs_walls-034
w03 Avs_walls-036
@£ Avs walls-038
A3 Avs_walls-040
- ”
-3 Avs_walls-043

- -03 Avs_walls-047
- @3 Avs_walls-048
@03 Avs_walls-049
@03 Avs_walls-050
- -3 Avs_walls-051
- w03 Avs_walls-052
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Trending

30000
45000
40000
33000
30000
23000
20000
13000
10000
3000
0

Count

Clash Trending

- —

q——"'—-—-—-

o O O O O 8O O O O O

Federation 1

Federation 2

Federation 3

Federation 4

Federation 5

Federation 6

Federation 7

Federation 8

Federation 9

Federation 10

— ENtities

20679

31267

31267

28677

33879

3a/lil

38800

40794

42105

47228

— Clashes

2757

4017

4017

4303

4723

4300

4124

fo2l

8079

7907
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Meeting Planning

= Kick-off Meetings

= BIM Strategy Meeting

= Model Coordination Meetings

/\ AUTODESK.



Meeting Planning

Wednesday | Thursday

Model Clash Clash Clash Clash

Suppliers Resolution Resolution Resolution Resolution

Information
Manager

Design Team Clash Clash Co-ordination  Clash

Resolution Resolution Workshop Resolution
Information Model Review Model Review Co-ordination  Clash Report
Manager Clash Grouping Clash Grouping Workshop Meeting Report
Minutes and
actions

! _7’,!& AUTODESK UNIVERSITY 2014

Clash
Resolution
Model Upload

Clash
Resolution

/\ AUTODESK.



Meeting Planning

dedesday  ucdy

Model

Suppliers

Information
Manager

Information
Manager
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Meeting Agenda

1. Previous actions

2. Overview of model, stats

3. Model review findings (Major only)
4. Walkthrough coordination issues
5. Discipline specific iIssues

6. Clash coordination

/\ AUTODESK.



Golden Rules

= Meetings should NEVER be longer than 2 hours
= Everyone should benefit from attending

= Attendees must have authority to make decisions
on the spot

'f UUUUUUUUUUUUUUUUUUUUUU "\ AUTODESK.



In Person vs Virtual
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Meeting Prep

= Send an Outlook appointment for model upload
= Have latest drawings to hand

= Catch-up with disciplines beforehand

= Stats on model change since previous meeting
* Review models against validation sheet

',r AUTODESK UNIVERSITY 2014 "\ AUTODESK.



Follow Up

= Send out minutes from the meeting with actions
* [ssue clash report and federated mode|
= Start every meeting with the previous actions list

* Include previous action list on the outlook invite
to the next meeting

5,¢ AUTODESK UNIVERSITY 2014 "\ AUTODESK.



Tips and Tricks

See the class handout for more
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Short Cuts

= CTRL+1 Turns on Select mode.

= CTRL+ 2 Turns on Walk mode.

= CTRL+ 3 Turns on Look Around mode.
= CTRL+7 Turns on Orbit mode.

= CTRL+A Displays the Append dialog box.

= CTRL+D Toggles Collision mode.

= CTRL+F Displays the Quick Find dialog box

= CTRL+H Toggles Hidden mode for selected items.
= CTRL+F2 Launch Clash Detective

'/v AUTODESK UNIVERSITY 2014 ‘\ AUTODESK.



Speed walking ooV IR
Camera
X Y 7
|
Position {m): 181771, 70.00
|
Look At (m): 228096,  181770.2  73.33
. . . . ' i oY 53.39
= Holding Shift while using Vertcal Field OF view (9
the ‘Walk’ navigation Horizontal Field OF View (%): 73.25
. . Roll (=) 0.00
Increases linear speed
; . 0.00
by 2X. Vertical Offset (%%): \
Horizontal Offset (26): 0.00
Lens Squeeze Ratio: 1.00
Motion
Linear Speed (m/sec): 442
Angular Speed (°/sec): 45.00
Saved Attributes Collision
Hide fRequired .
Cwerride Material | . |
[ OK ] | Cancel | | Help |
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Hidden Elements Folder

= Hidden elements folder

- MR WALLS
M 2.2m Drive Aisle
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Third Person For Space Checking

- ;
Edit Viewpoint - View 28 ] cCollision
Camera
X Y z [¥] Collision
[¥] Gravity
3 a—
Position (m): 8103.32  181758.1 24.48 || Auto Crouch
Look At (m): 528113.5 181786.5 22.35 Radius (m)

c Height
Vertical Field Of View (%): 66.74 St im)

SO ol S ‘ Avatar changes

[V|Enable

[¥] Auto Zoom
Vertical Offset (%): 0.00 Avatar ‘W
Angle (%
Horizontal Offset (%): 0.00 gle () 0.00
Distance (m)
1.00

Lens Squeeze Ratio:

Motion ‘ Defaults ]

4.42

Linear Speed (m/sec):

Angular Speed (°/sec):

Saved Attributes Collision

[V] HideRequired -
Settings... '

V| Override Material
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Summary

= Navisworks Is a tool, nothing more
= Plan your work then work your plan
= Filter, Group and Prioritise issues prior to the meeting

/)

= The ultimate goal Is clash avoidance = \~——7"" >
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Clash Detective & X

# Introduction to Project Reviews Last Run: 28 November 2014 18:51:26
Clashes - Total: 1 (Open: 1 Closed: 0

MName Status Clashes INm IAi:ti'l.re IRwimed IApprm'ed ::Resuhr
Introduction to Project Reviews  Done 1 1 0 0 0 0
“ | n | C
AddTest| | Reset All | Compact All | Delete All | [E;":.Undate All | &~
Rules | select | Results | Report
Srewemee [A] 1] e [ [htore =] [5 8 [@ errn
MName @m Status  Found Approved.. Approl  —Highlighting >
=]
First question please New [ 18:51:26 28-11-2014 | tem1 ] Ttem 2 I ks
[
[Use item colors & ] 'E,
Highlight all clashes FE*
M=}

~Isolation

Dim Other ' Hide Other I

Transparent dimming
Auto reveal

~Viewpoint
| Auto-load - |
@ Animate transitions

| Focus on Clash |

~Simulation
[¥] Show simulation

~View in Context
Al - |
| WView |
“ | m b
W Items
Item 1 [ ] Highlight [ || [; | Ttem 2 Highlight [ || [; |
Ttem Mame: Model Text Item Mame: Model Text
Item Type: Generic Models; Model Text: Model Text 1 Item Type: Generic Models: Model Text: Model Text 1
Q.rvt . A.rvt .
E <No level> = <No level>
—1%* Generic Models i —%* Generic Models i
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Session Feedback

* Via the Survey Stations, emall or mobile device

= AU 2015 passes given out each day!

= Best to do It right after the session

= |nstructors see results in real-time >
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