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Standard Navisworks Clash Analysis

‘Automation’ Example
Navisworks Clash Tracking

« Use an existing Clash Analysis
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DynaWorks1l6 Components

‘Auto m at| on ’ Exa m p | e ClashDetection.GetClashDetection NavisMNodes.GetNodeChildren
. - OpenNavisFile ClashDetection MNode list
Navisworks Clash Tracking o -
ClashDetection.GetClashTests NavisNodes.NodeByClassNameList
° USE an existi ng ClaSh An alySIS ClashDetection Test NodeList GetMavisAttributesList
[ ClassMame
 Intro to Dynaworks
ClashDetection.GetAllClashResults SNl |
ClashTest Results - = o S NavisPropertylist.GetValuesAsStringClassName |-
3 m _II e = \j_ "] OpenNavisFile string [~
B e T bt it B
| ClashDetection.GetClashNodes | — T ' . — = | e e
- t _ - -
I Node 3= 4._ R ES \: ClassMame
“| FirstClashiter E05E lll_ aan _.l"'-.—_ =2 ] PropertyName =
I O ___.___——~.:— o
| clashDetection.GetClashPoint ; AT T et R R S \ e
EXg=%=S=T32 i) RTINS
_ Result Point [~ =1 - T'. ____E\x__ SoT o “_\{‘..———-——‘\“ \\\\
FirstClashitem i PP Doy . NSNS
! " e e
| L_s==" ; B
' : - T l"l ."\_ \\\ \_ |
ClashDetection.GetClashResultComments % DA ST '\_
| Result string I'I ____"'il____-———-"'-'T._:_'___
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Workflow

‘Automation’ Example
Navisworks Clash Tracking

« Use an existing Clash Analysis
 Intro to Dynaworks
« Simple Database Access
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Goal

‘Automation’ Example
Navisworks Clash Tracking

« Use an existing Clash Analysis

 Intro to Dynaworks

« Simple Database Access

« Automated Clash & Performance Tracking
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Project setup

Navisworks

Federated Mode! Clash Report 03
Hurmererstt Sove Svase T
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A bit later
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A bit later..

Navisworks

UK DYNAMO USER GROUP | SOUTH
#TStrathaus 26t July 2016




Automation as solution
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Dynamo Graph
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Dynamo Graph

Getting the files o e || o e s\
 Accessing the database : ﬁ\i~i_:\' | f |
- Sorting clashes by status g —— T - i
 Remapping & export I e | ——— o)
\
\3 J
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Getting started

path 1o the excel sheet

File Path

Browse..

NI ANAVISWORKS\ LiveFederation\WBL-NavisworksCiashTrackingResuitsfederationt7.xizm

The excel sheet name
Fedi7 >

path to the navisworks file

File Path

Browse...

Visible

AL \NAVISWORKS'_LiveFederation\WBL-FL-NW0E-ZZ-M3-IM-5001 FR17 finished 2016.nwf

DooKan

OpenNavisFile.OpenfFile
FilePath OpenNavisFile

ClashDetection.GetClashDetection

OpenNiavisFile

ClashDetection.GetClashTests

ClashDetection ClashDetection

|

ClashDetection.GetAllClashResults

ClashTest

g
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The roamer

=

File ©ptions  View Help

.Apl;ﬂimﬁnns Processes |Sen.ﬂ'cesl Performance I Metworking | Users |

Image Mame Liser Mame CPU| Me.., = [ |
et e el it Roamer.exe t.strathaus 0& F30,480K M
DynamoSandbox. exe t.strathaus 04 391L,440K C
File Path firefox,exe *32 t.strathaus aa 302,656 K F
OUTLOOK.EXE *32 t.strathaus Qo0 121,020K M
WINWORD.EXE *32 t.strathaus ao 96,829K M

The excel sheet name
Fedi7 >

path to the navisworks file

ClashDetection.GetAllClashResults

ClashTest

File Path ClashDetection.GetClashDetection ClashDetection.GetClashTests

Browse...

OpenNavisFile.OpenFile

> FilePath OpenNavisFile OpenNavisFile ClashDetection ClashDetection Test

o1

Visible

AL \NAVISWORKS'_LiveFederation\WBL-FL-NW0E-ZZ-M3-IM-5001 FR17 finished 2016.nwf

g

DooKan

" True FF&!SQ >
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Accessing the database

cel sheet name

ClashDetection.GetAllClashResults

ClashTest Results

OpenNavisFile.OpenFile ClashDetection.GetClashDetection ClashDetection.GetClashTests

ClashDetection

FilePath OpenNavisFile OpenNavisFile ClashDetection

[/

)1 FR17 finished 2016.nwf Visible

— [ atu
Dynaliorks16.ClashDetection.ClashDetecti = [ atu
[6] 21 AvS l1@mm [ atu
 True (* False = Dynakiorksl6.FileSettings.Openila -‘_ o [ 22 AvM - old 1@mm [ atu
[2] @3 AVE - old 1@mm [ atu
[3] 64 AvP - old 18mm [ tatu
[4] 65 AvL 1@mm [ tatu
[5] @6 AvC 1@mm [ tatu
[6] 87 SvM 1@mm [ tatu
[7] @8 SvE 1@mm [ tatu
[8] @2 SvP 1@mm [ Stat
[2] 1@ SvL 18mm [ Stat
[18] 11 SvC 12mm [ t
[11] 12 MvE 1Omm [ t
[12] 13 MvP 1Omm [ Stat
[13] 14 MvL 18mm [ Stat
[14] 15 MvC 18mm [ Stat
[15] 16 EvP 18mm [ Stat
[16] 17 EvL 12mm ¥ o
[17] 18 EvC 12mm
[18] 19 PvL 19mm ~ Il -
[12] 2¢ PvC 1@mm Code Block
| 247 2% 1vC 1Pmm
- all [all; | >
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Sorting Clashes by Status

function statement

CountTrue

’ "‘\

String
eTestResultStatus_NEW > !

7 A w——

list int
('

S

String

String

eTestResultStatus_RESOLVED =

Status Clashes I Mew I Active I Reviewed I Approved Resolved

Old 404 38 126 0 0 240
Old 160 1 11 0 0 113
Qld 39 1 30 0 0 i
Old 203 ] 114 0 0 a3
Old 48 4 10 0 0 34
Old 14 2 3 0 1 i
Old 7 2 28 0 1 46
Old 9 3 1 0 1 4
Old 168 24 70 0 0 74

“‘eTestResultStatus NEW”
“eTestResultStatus ACTIVE”
“‘eTestResultStatus REVIEWED”
“‘eTestResultStatus APPROVED”
“‘eTestResultStatus RESOLVED”
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Repetitive Nodes — List Management

s\ '\,‘\ 20 AvP O-fire rated Part, Wall 10mm
N 51 AvP Facade 10mm

52 AvP Pods 10mm
53 AvP ZZ 10mm
54 AvP Dura Grating 10mm
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Re-Mapping

List.Create

\,d ey pe

\‘
index0 * index1 amt
\:
5 index2 |
O
==l Code Block
; List.Create
> 18mm 5
18mm ~ %_; [— index0  * | - | list
M om 5] =
Ev [6] "‘—4 index1
— v - E index2
Em index3
IWE [11] 5
[13]
[14] ©
[15] [
[16] List
[17] =] [8] List
[18]
[12]
rzen
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Flattening Lists of Lists into Excel format

- N
\ List.Create List.Flatten /
index0 + ' - | list i

index0 + - list 4 index1

(] index2

81 List Yy
[e] @1 AvS 16mm
[1] 82 AvM - old 1&mm
[2] @3 AVE - old 16mm

= [1] List

List.Create

index0  + - | list
—q index] [2] Ll
m—q index2 % 1
—g index3 _ :
—q index4 %1
[

(-
g N s § e P
N = D NJ
e ] b

)

i
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Data Transfer

A B C D E
1 |Clashtest 01 AwS 10mm 02 AvM - old 10mm 03 AvE - old 10mm
2
3 New 477 184 [ o Lo
4  Active 393 1236 ] [@] List
S Reviewed 0 0 m [8] 81 AvS 1Bmm
o Approves : : SRR
7 Resolved 2831 879 = [1] List
8
. g
10 Unresolved New+Active | 1520 g70" 1420
11 Total 17951 3701 2209
12
(o s )
14
15
i last data exchange
17 16/11/2015 12:41
18
19
20
21
22
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Dynamo Graph

A L N o P o] R[S |T|u|v | w|x|Y
1 |Clashes Total Click on the Clash-Sets to
2 focus the table
3 Row Labels ~ | Sum of Fed16 Sum of Fed15 Sum of Fed14 Sum of Fed13 Sum of Fed12 Sum of Fed11l Sum of Fed10 Sum of Fed02 Sum of Fed08 Sum of Fed07 Sum of Fed06 Sum of Fed05 Sum of Fed04 Sum of Fed03 Sum of Fed02 Sum of Fed01 | Total Clashes i
4 01AvS 16606 16369 16113 15016 11822 10884 10153 9785 8967 5017 4580 3371 3163 3039 2135 1442 [ SLA
5 02 AvM-old 3224 2851 3071 2503 2324 2161 1931 1765 1544 1406 1341 1251 1228 1224 1161 1075
6 03 AvE- old 2115 1968 1786 95 95 77 54 53 33 16 16 12 12 12 10 3 [ 02 AvM -ald
7 04 AvP-old 22260 17950 15093 10824 10120 8885 6991 5663 4207 1895 1850 109 64 60 5 0 [ Pey——
8 05AvL 576 527 a7 370 366 358 284 222 160 70 a3 37 11 9 0 0
9 06 AVC 43 38 26 26 25 24 19 19 14 14 14 0 0 0 0 0 [ 04 AvP -old
10 |07 SvM 651 611 907 893 879 876 843 309 714 682 665 609 602 602 507 473 [ 05 Avl
11 |08 SVE 36 34 26 8 8 8 8 8 8 : 8 8 8 8 8 5 [ 08 AvC
12 09 SvP 7043 6699 4344 4160 4039 4021 3854 3469 3469 2005 1962 124 60 60 9 0
13 (10 SvL 492 481 416 377 377 359 243 265 198 135 30 61 27 21 0 0 [ 07 SvM
14 11 SvC 509 490 395 254 251 203 160 123 5 68 68 0 0 0 0 0 [ P
15 |12 MVE 0 0 0 0 0 0 0 0 0 0 0 0 0
16 |13 MvP 2 2 2 2 0 0 0 0 0 0 0 0 0 [ 09 SvP
17 |14 ML 72 68 52 14 14 14 14 14 7 1 1 0 0 0 0 0 [ 10 SvL
18 |15 MvC 6 5 a 4 a a 3 2 2 2 2 0 0 0 0 0
19 |16 EvP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ mine
20 (17 EvL 0 0 0 0 0 0 0 0 0 0 0 i 0 0 0 0 [ 12 MVE
21 |18 EvC 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ BEy—
22 19 Pyl 28 22 14 14 13 12 12 8 8 a a 0 0 0 0 0
23 |20 PVC 52 10 1 1 1 1 0 0 0 0 0 0 0 0 0 0 [ 14 MvL
24 21 LvC 20 20 20 20 20 20 20 20 19 19 19 0 0 0 0 0 [ 15 MvC
25 |22 AVEC 572 526 331 166 [ 1eEw
26 |23 SVEC 505 488 426 287
27 |24 MVEC 198 178 158 33 [ 17 Evl
28 |25 EVEC 10 6 0 0 [ e ——
29 |26 PVEC 21 5 2 0
30 |27 LvEC 34 33 pil & [ 13 PvL
31 |28 CvEC 81 69 54 36 [ 20 PVC
32 30 AvM O-fire rated Part. wall 1187
33 31 AvM Facade 101 [ 2t
34 |32 AvM Pods 35 [ 22 AVEC
35 |33 AVM ZZ 345 [ e
36 40 AvE 0-fire rated Part. Wall 58
37 |41 AVE Facade 13 [ 24 MvEC
38 42 AVE Pods 0 [ 25 EVEC
39 |43 AVEZZ 1944 ——
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Automated Tracker
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End of part |
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Automation as solution

@ _ O

Navisworks

[
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Revit Auto-Section Box
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Getting Data from Item 1 and 2

N\

the Revit ID of the first (or second) Clash Object

ClashDetection.GetClashMNodes

Booles Result MNode

(CTrue @False = FirstClashltem

MavisModes.NodeByClassNameList

ModelList GetMavisAttributesList

MavisAttributes.GetMavisAttributesFromModesList

MNode GetMNavisAttributesList

ClassName

O

String

ElementID =

String

Value =

Boolea

@True (False =

4 Modelist GetMavisAttributesList

Result

FirstClashltem

NavisMNodes.NodeByClassNameList

MavisArtributes.GetMavisAttributesFromModesList |

Mode GetMNavisAttributesList fe—

Clas=Mame

0o
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Get Clash No.

«Click here to o4 the Qroco tities

Cosor selected element in it as rad

Lement
oo :
R
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Create Section Box

«Click here to o1 the roco tities
e wrfl [} = wer(]
Preservncon <]
T Chase - _i.

<Cige herw 10 #dlit the
Srow fities

cash [clach; |
L)

Cosor selected element in it as rad

Color.Res

1!
— m .
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Python AP| Access

»
B Edit Python Scopt.. ==

Cermers Geooetry Jll _ natien | | W |
{ «Click here 50 cait the

clr . AddReference( Revitar] o -t ari] by 1 {1 et e e
Autodesk.Revit.DB .
“

$roup Tt s

clr.AddReference{ “flevit

Revit
clr, InportExtensions (levit . GeometryCanversion)
clr. IsportExtensions(fevit Elesents)

clr.AddReference{ “fie services” | ‘
RevitServices
Services.Pers DocusentManager
rvlces.Transactions TransactionManager
<CIk herw 10 40l the
Srow 1ie s

1

= i
doc = DocumentManager.Instance.CurrentDiDocusent
view = doc.ActiveView E \

TransactionManager, Instance . EnsureInTransaction{doc)

newsax = Unurapt lonent MaxPoiat) . ToRevitType()
nesmin « UnurapElesent{88.MinPoint) . ToRevitType()
newbboxOffset ~ BoundingBoxXYZ()

bboxminX
bboxMiny

bboxMaxy
bboxMax?

newbboxOf fzet . Min XYZ( (bboxMink |
newbboxOffset . Max » XVZ({(bboxMaxX + {

bboxMinY offset), (bboxMinZ offset))
bboxMaxy + offset), (bboxMoxZ + offset))

COr selected element in revlt as red

2 = view . SetSectioaBox{nestiboxOffset)
view. Name - ClashNase
TransactionManager, Instance. TransactionTaskDone()

ouY Success

Ut -
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Python AP| Access

»
B Edit Python Scopt.. ==

Cermers Geooetry Jll _ natien | | W |
{ «Click here 50 cait the

clr . AddReference( LtA o -t ari] by 1 {1 et e S rg
Autodesk.Revit.DB
“

$roup Tt s

clr.AddReference!{ “llevithodes")
Revit
clr, ImportExtensions (Revit cmetryConversion)

clr. IsportExtensions(fevit Elesents)

e Get element

TransactionManager
<CIce hern 10 adlt the

e T Get bounding box from element
offset « float{IN[:])

doc = DocumentManager.Instance.CurrentDiDocusent
view = doc.ActiveView

Create bounding box in Revit

TransactionManager, Instance . EnsureInTransaction{doc)

newsax = Unurapt lonent MaxPoliat) . ToRevitType()
nesmin « UnurapElesent{88.MinPoint) . ToRevitType()
newbboxOffset ~ BoundingBoxXYZ()

bboxminX

bboxMiny

b MinZ ’

bboxMaxX \
bboxMaxy - oV

bboxMax?

newbboxOffset . Min XYZ( (bboxMink offset), (bboxMinY offset), (bboxMinZ offset))
newbboxCffset . Max XYZ((bboxMaxX + of bboxMaxy + offset), (bboxMoxZ + offset))
€O selected element in resit as red

= view . SetSectioaBox{neshboxOffset) _

view Name - ClashNase
TransactionManager, Instance. TransactionTaskDone( )

Ut -
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Override Colour of Element to Highlight

«Click here 10 807 the Qroco tities

Color.Reg -
3300
i)
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Generated View in Revit

=@ %!

@ 3D View -

3D View: Clash11054 =] Edit Type
Default Analysis Displa... iMNone i
Visible In Option all
5un Path r
dentity Data
View Template <Mone =
View Mame Clash11054
Dependency Independent
Title on Sheet
Workset

Edited by

View Types
xtents

Crop View

Crop Region Visible
Annotation Crop
Far Clip Active
Section Box W

TAmera P

*roperties help Apply
raject Browser - 14007 b architecture_Thorste... X

__—_|:D: Views (Flanagan Lawrence Standard)

»

o
]

LR

o

*»

.|

----- [ schedules/Quantities

----- Sheets (Flanagan Lawrence Standard)
-3 Families

=-[@®] Groups

Detail
Model
H-&2 Revit Links
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End of part Il
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