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PURPOSE OF THE DOCUMENT

This document provides guidance on how to use the PWA pre-defined Clash Detection templates.

These templates should be used to federate Building Information Models for Checking, Design
Coordination, Clash Detection and Clash Reporting to PWA as described below.

The PWA template contains:
e Navisworks Clash Test templates in . XML,
e Appearance Profile template in .DAT

e An Excel file (for creating clash report) based on the 3D Coordination methodologies as laid
out in the BIM Use Processes Design Phase Guide, Clash Detection Matrix Template Guide
and Modelling and Data Management Guide.

Included are the following files, split by discipline:

Template Name Volumes Application
Clash Test Clash Tests — Volumes.xml Navisworks
Appearance Profile Appearance Profiler - Volumes.dat Navisworks
Clash Report Clash Report - Volumes.xlsx Excel

Table 1: Templates for Volumes

Template Name Infrastructure Application
Clash Test Clash Tests - Infrastructure.xml Navisworks
Appearance Profile Appearance Profiler - Infrastructure.dat Navisworks
Clash Report Clash Report - Infrastructure.xlsx Excel

Table 2: Templates for Infrastructure

Template Name Buildings Application
Clash Test Clash Tests - Buildings.xml Navisworks
Appearance Profile Appearance Profiler - Buildings.dat Navisworks
Clash Report Clash Report - Buildings.xIsx Excel

Table 3: Templates for Buildings
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1 NAVISWORKS OVERVIEW

The entire Clash Detection process is split across different applications. Some applications have
template files that are required to be filled by the users. Figure 1 demonstrates the sequential order
of steps and template files. The Red boxes identify processes covered by this document, the Blue
boxes identify processes covered in the Clash Detection Matrix Template Guide.

that require coordination in the Clash Detection Matrix (.XLSX)

&

Fill the CD_Clash Priority and CD_Clash Group Parameters in the
design models based on Clash Detection Matrix

‘ Prepare Design Coordination information by documenting elements

<=

‘ Design Models to be exported as .NWC ‘

<=

Prepare Design Coordination Model by loading trade specific NWC
models to Navisworks

<

Load the Clash Detection Template (.XML) to add Searchset and
Clash tests to the Design Coordination Model

<=

Load the Apperance Profile (.DAT) to give model elements a
predefined color

<=

‘ Check if seach sets work, correct errors if needed ‘

<=

Check if the settings for the Clash Tests match the tolerance values
specified in the Clash Detection Matrix

<=

‘ Run the Clash Detection ‘

<=

‘ Review the Clash Results ‘

=

‘ Export the Clash Results ((HTML) ‘

(e

Template (.XLSX)

4

‘ Share Clash Detection Report (.XLSX) ‘

‘ Import the Clash Results (.HTML) into the Clash Detection Report

Figure 1: Overview of Different Steps in Design Coordination
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2 CLASH TEST TEMPLATE

The Clash Tests Template contains a predefined set of tests for each discipline and the elements
within, in accordance with the PWA Clash Detection Strategy. Clash Tests are grouped by Elements
/Volumes.

Example:

e Elements - A single element-based clashes - Pipes and fittings compared with Chambers as
SW1010_v_IR2120.

e Volumes — All elements of one sort - Architecture elements compared with all Irrigation
elements as AR_v_IR.

The Clash Test Template currently includes for the checking of self-intersecting groups (i.e.,
Elements SW1010 against Elements SW1010), this can be valuable in many cases however it
should be something that design teams address inherently and it can result in the identification of
large volumes of false positives that need reviewed. The use of self-intersecting checks should be
reviewed based on project requirements.

This section describes all steps from loading templates to exporting a Clash Report.
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2.1 Quick Properties Definitions

The Quick Properties Definitions option displays the properties that modellers should have provided
in the parameter/property sets fields during model authoring. For the purpose of this document these
will be referred to as parameters.

A number of parameters have been identified as required to support this process and will need to be
developed in every model that is to be reviewed; refer to Section 5.2 for Revit Parameters and
Section 5.3 for Civil3D Property sets.

After appending the .NWC models into Navisworks, the Quick Properties Definitions in Navisworks
have to be adjusted to ensure properties are correctly mapped. The required settings required to be
updated are shown in Figure 2 (exports from Revit) and Figure 3 (exports from Civil3D).

Options Editor X

- General =| =| |e®
- Interface @ 0 — = = >

- Display Units
. Sectoning Category | Element ~
- Selection Property | CD_ClashGroup 1St MOdEI >
- Measure
- Snapping
Category |Element >

- \iewpoint Defaults

Property | CD_ClashPriority

uick Properties

‘... Definitions

Category | Element

B DileaY, . Property |CD_ClashGroup 2nd MOde] w

- Appending and Merging

B:::ll?'ﬁ::face Category | Element ~

::::Sg?znnexion Property | CD_ClashPriority

- Mavigation Bar

el Add Quick Definition for every new "nwc" files
ol from Revit!!

[+-File Readers

Defaults

Export... Import. .. Cancel Help

Figure 2: Quick Properties Definitions for Revit NWC Exports

Page 7 of 24



Ashghal

Document Name:

Clash Detection Template Guide

Public Works Authority Release Date: 26 May 2022
State of Qatar Release Number: V1
Options Editor X
[#-General =| =| |e®
- Interface @ 0 SIS >

S;S:lﬁz:in: Category |PWA_LOI_Design Coordination

-~ Selection Property |CD_ClashGroup 1 St MOdeI

- Measure

rappng Category | PWA_LOI_Design Coordination

- \iewpoint Defaults

[+]- Display

- Developer

- User Interface
- Grids

- 3Dconnexion

- Mavigation Bar
- ViewCube

- SteeringWheels
H- Madel

H-Tools

[E

H-File Readers

- Appending and Merging

Property

Category

Property

CD_ClashPriority =

PWA_LOI_Design Coordination

2nd Model

CD_ClashGroup

Category

Froperty

PWA_LOI_Design Coordination

CD_ClashPriority

Add Quick Definition for every new "nwc” files
from Civil3D!!

Export... Impart...

Defaults

Cancel Help

Figure 3: Quick Properties Definitions for Civil3D NWC Exports
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2.2 Importing Clash Tests

The user should import the appropriate Clash Tests (.xml) file into Navisworks based on the project
type (e.qg., Building for a model including a building, Infrastructure for a model including linear assets

or Volume for all sub disciplines models), by the following steps:

1. From Home Tab >> Tools Panel >> Clash Detective >> Click Import Clash Tests >> locate

the appropriate Clash Test on local system.

2. To avoid having unused Clash Tests, ensure the Clash Tests loaded match the Clash Tests

that have been identified in the approved Clash Detection Matrix.

Note: This will automatically load the associated Search Sets, refer to Section 5.1 for more

information.
Clash Detective x
EP3560_v_WS1540 Last Run: <None>
Clashes - Total: 0 (Open: 0 Closed: 0)
Name Status Clashes I New | Active l Reviewed lApproved Resolved
EP3560_v_W51510 New /] 0 1] 0 1] 0
EP3560_v_WS1530 New 0 0 0] 0 1] 0
EP3560_v_W51540 MNew 0 0 0 0 0 0
EP3560_v_WS1550 New 0 0 0 0 0 0 e
EP3560_v_WS1560 New 0 0 1] 0 1] 0
EP3560_v_WS51570 MNew 0 0 0 0 0 0
| [ Add Test ‘ \ Reset All | Compact Al ‘ Delete Al | I@.UpdamAu ‘ [5‘3 -
| Rules ‘ Select |Resu|‘ts| Report ‘ Minferaie (el TR o L
Export Clash Tests...
- Selection A 1 Selection B
Sets ~ Sets ~
A-EP3530 ~ A-WS1510 ~
™ A-EP3540 % A-WS51520
B-EP3550 M A-ws1530
L o e3560 v L T w540 v
9 / e [ﬁ‘ IL_'E)I' Fﬁ‘ 9 / on @ \L_'ET FE?‘
- Settings 3
Type: | Hard ¥ Tolerance: |0.305m —
Link: | None v | Step(sec): |0.1 Run Test
[ ] Compasite Object Clashing
Figure 4: Importing Clash Tests
Note:

* The Tolerance value and Clash Type settings are sample values and should be amended
based on project requirements and design/construction standards prior to using.
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2.3 Run Clash Detection

After loading the Clash Test, the results will show zero’s (0) against each test, this is because the
actual Clash Test has not been run yet. After running the Initial Clash Detective, the number of
Clashes will be populated in the overview. When updated models are received the test can be run
again, this time the number will reflect the changes compared to the previous Clash Test.

For the purpose of producing progress reports, as required on the project, the issue tracking
functionality available within Navisworks can be ignored, as this is handled through the Clash
Reporting Template (Excel) that will be used to provide a high-level overview of the active
coordination issues.

Click the “Update All” button to run the clashes for all required Clash Tests.

Note: Running only an individual or a selection of Clash Test will impact the usability of the
information.

Clash Detective X
EP3560_v_ARO100 Last Run: <None>
Clashes - Total: 0 (Open: 0 Closed: 0)
Name Status Clashes INew Active | Reviewed | Approved Resolved
EP3560_v_ARD100 New o 0 0 0] 0 0
EP3560_v_ARO110 New 0 0 0 0 0 0
EP3560_v_ARD120 New 0 0 0 0 0 0
EP3560_v_AR0O130 New 0 0 0 0 0 0
EP3560_v_AR0140 New o 0 0 4] 0 0
EP3560_v_ARD160 New 0 0 0 0] 0 0
I [ Add Test ‘ I Reset Al | Compact Al ‘ Delete Al ‘ B Update All ‘ B~
| Rules Select | Results
- Selection A - Selection B
Sets ~ Sets ~
A-EP3530 ~ 'JA-ARD100| ~
WA-EP3540 WA-ARD1L10
B B-EP3550 B A-ARD120
L |B-EP3560] v "¥B-ARO130 v
&/ =] (] (@] /=] 0] [&]=]
- Settings
Type: | Hard v | Tolerance: 0305 m -
Run Test
Link: | Naone v | Step(sec: 0.1 un es
O Composite Object Clashing

Figure 5: Clash Run for All Clash Tests
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2.4 Exporting Clash Tests

Once the tests have finished running, the results must be exported. Also refer to Section 4 to
understand how this information is used to create an overview.

From the Home tab >> Tools Panel, select Clash Detective

1.
2.

Select all the boxes identified in “Report >> Contents” (1).

Click “Write Report” (3) button to save the (.html) file on the local computer.

Clash Detective X
~ AR_V_AR Last Run: Monday, March 2, 2020 5:12:33 PM
Clashes - Total: 8929 (Open: 8929 Closed: 0]
Hame Status | Clashes  [New | Jacive | Revi |
ARAHV  Done 428 428 0 ] 0 o
AR_V_WS Done 13 13 ] 0 0 0 1
AR_v_DN Done a0 o0 1] o 0 o
AR__FP Done 24 24 [ o 0 0
AR_v_EL Done 158 158 0 o 0 o
AR v EP Done 231 231 0 0 0 0

|E§.Add1’est| | Resetan |Cumpaam | Delete Al

Rules | Select IRuu\t;‘ Report

-Contents
[] summary
[#] Clash Point
[ ] Date Found

[ Assigned To
[] Date Approved
[ &pproved By

[ Layer Name

[] tem Path

[ tem 1D

[] status

[+ Distance

[#] Description

[] Comments

[¥] Quick Properties
[Jimage

[+] Simulation Dates
[ simulation Event
[+] Clash Graup

[T Grid Location

-Include Clashes

dl

For Clash Groups, indude:
Group Headers Only
[] Include only fittered resutts
Include these statuses:
Mew
[+] Active
Reviewed

Approved
[+ Resolved

-Qutput Settings

a

Report Type

All tests (combined)

Report Format
HTML [Tabular}
/| Preserve result highlighting

Write Report

i

Figure 6: Exporting Clash Reports

Select “All tests (combined)” (2) as Report Type and “HTML (Tabular)” (2) as Report
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3 APPEARANCE PROFILE TEMPLATE

The Appearance Profiler allows the use of custom appearance profiles for model elements based
the colour coding adopted in the Modelling and Data Management Guide. The appearance profiler
uses the same Search Sets as the Clash Test, refer to Section 5.1.

3.1 Loading Appearance Profiler

1. From the Home tab select Appearance Profiles, Click Load based on project type, then load
the appropriate .DAT file (Appearance Profiler - Volumes.dat, Appearance Profiler -
Buildings.dat, Appearance Profiler - Infrastructure.dat) into Navisworks from local machine.

2. Click the Run button to apply the colours to all Elements.

Appearance Profiler x
Selector
75
By Property| By Set Selectay e B
O B-ENOS20 0
orp
et B-EN0S30 0
o HW
= B-ENOS40 0
[k B-ENOSSD 0
Cw
Cyew B-ENOS60 0
st
0ss B-ENOST0 0
st
5w B-ENOSS0 0
ke
A-GT2510 - 0
Refresh
A-GT2520 - 0
ASW1010 B
Appearance A-SW1020 - 0
Col Transparency
|:| o lo [rswn030 - 0
—
o Delete All e
v

Figure 7: Loading Appearance Profiler

3.2 Resetting Appearance Profiler

To reset colour overrides and return to original values
From the Home tab >> Project panel >> Reset All drop-down >> Appearances

Viewpoint

O 2|4

Append  Refresh| Reset |
T All... | C

ﬁ_‘ Appearances L
Selectior B
Standa @ Transforms
;
E) ai‘l Links

Figure 8: Resetting Appearance Profiler
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4 CLASH REPORT TEMPLATE

The Clash Report identifies the number and type of objects that are present (Hard and Clearance
clashes) within the models. The report should be read in conjunction with the Clash Detection Matrix
and the federated model when determining actions.

Note: To Process or Update the Clash Report “Microsoft Power Query” plugin for Excel is required
to be installed. (Installation Link)

The Clash Report document consists of five tabs in excel as shown in Figure 9:
01 Input - Where the (.html) information is placed.

02 _ETL — An ETL (Extract, Transform and Load) sheet required to prepare the information for
the Clash Report Overview sheet.

03_Clash Report Introduction — An overview of the clashes is presented at discipline level.
04_Clash Report Overview — An overview of all the clashes by each test.

05_Element Names — A sheet holding all element codes and their names from the approved
Clash Detection Matrix which is required to create the Clash Report Overview.

01_Input 02_ETL 03_Clash Report Introduction 04 _Clash Report Overview sheet 05_Element Mames

Figure 9: Clash Report Document Tabs

Note: The Clash Report Template is used to process/review the results from Section 2.4.
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4.1 Import Clashes

To import the clashes into the Clash Report, do the following:

1. Rename the default table name T_HTML_Import to use that specific name in the Power
Query used to generate outcomes. E.g., to T_HTML_Import_ OLD

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER POWERPIVOT ENTERPRISE CONNECT | DESIGN |

/| Header Row First Column /| Filter Button | (==[=1=/=|

[Table Name: Summarize with PivotTable e D
9 SE=Es| EE=EE =SS 52 Soo-- —o--- ——--- E==22
T HTML_Import || Bf Remove Duplicates Total Row Last Calumn EEEEE e e e e
- = Insert  Export Refresh B == e ===S|E===5 === 2000 B==== -
) Resize Tablle | 2 Convert to Range Sicer | = = ] Banded Rows [ ] Banded Columns -
Properties Tools External Table Data Table Style Options Table Styles

Figure 10: Table Renaming

2. Drag and drop the exported Clash Tests (.html) into a blank excel sheet, then Move or copy
the newly populated excel sheet to Clash Report Template.

3. Select all fields on the newly imported information by selecting:
e Row “8 to Last” and
e Column “A to Last”, this depends on the number of models used within Navisworks.

4. Convert the range to a Table by using “CTRL + T”, ensuring that “My Table has Headers” is
selected to make it readable in the ETL sheet.

8 ¢ D E f G H
ﬂ The niced image canot be dplaved. The fle may have
bsen maves, renamed, o deleted. Very that the k.
points b the cormedt file and locaion.

Clash Report

Item 1

X:228729.757

curvertly be
Tabl [
Clash1 -1.31| Hard ; Element | <=t Teble ! c AR.0180
¥:393103.217
Where is the data for your table?
,2:2.715 =
9 =SASE:SWSE156 3.5
=] Ths tannct.
() s x:228731.713 }
ey I 4
Clashz -1.202 Hard ' Element c AR.0180
¥:393090.527 Cancel

,2:8.748

Figure 11: Input Table from .html Export

5. Rename the table on the Input sheet from DEFAULT TABLE NAME to T_HTML_Import to
link the information to the ETL sheet as shown in Figure 12.

FILE HOME  INSERT  PAGE LAYOUT  FORMULAS DATA  REVIEW  VIEW DEVELOPER ~ POWER QUERY ENTERPRISE CONNECT DESIGN
able Name: Summarize with PivotTable D | Header Row First Column +| Filter Button
T_HTML Import EE Remove Duplicates 2 Total Row Last Column
= Insert Export Refresh
‘Eh Resize lable = Convert to Range

Slicer - - | Banded Rows Banded Columns

External Table Data Table Style Options

Properties Tools

Figure 12: Table Renaming
Note: If the order does not match, the functionality can be affected refer to Section 2.4 for the correct
export settings.
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4.2 Update the Workbook Query

Once the (.html) file has been added to Excel and the table has been created, the T_Input Query
on the “02_ETL tab” must be refreshed to retrieve the newly imported information.

1. Refresh the “T_Input” query in Workbook Queries using the Power Query Tool.

Workbook Queries v x
2 gueries
T_Elements
Connection only.
EH T_Input [
1,556 rows loaded.

Figure 13: Refreshing Workbook Queries

2. Ifrequired, the Power Query can be adjust based on the number of exported files by opening
the Query and selecting the Remove Additional Columns Field.

4 APPLIED STEPS

Source

I 1 Remove Additional Columns I

2 Rename Columns Left_Right
3 Add Left Elements Table
4 Maove Left Elements Table
5 Expanded Left Elements
6 Rename Left Elements
7 Add Right Element Table
8 Expand Right Elements
9 Rename Right Elements
10 Add ClashTests
711 Rename ClashTests

Figure 14: Select Step in the Query
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3. Depending on the number of model and the Quick Properties Definitions, the Navisworks
exports will contain different columns for each model.

- ?;‘; Item ID | {;‘; Element CD_Clash Group |~ ﬁg Element CD_Clash Priority | {E‘; Element CD_Clash Groups |~ ﬁ‘; Element CD_Clash Priority6 - ﬁ‘; Element CD_Clash Group? |~ ?;‘; Element CD_Clash Priority8 - 5‘; Item ID9 ~1
ull| Element ID: 9420712 AR 0180 C AR 0180 C AR 0180 c [Flement ID: 2881836
ull| Element |D: 2821193 AR.0180 C AR.0180 C AR.0180 c [Element ID: 6851227 i
ull| Element ID: 6851227 AR0010 A AR 0010 A AR 0010 A [Flement ID: 9163753
ull| Element ID: 9420712 AR.0180 C AR.0180 C AR.0180 c [Element ID: 8478308
ull| Element ID: 9420712 AR 0180 C AR 0180 C AR 0180 c [Flement D: 8478308
ull| Element ID: 7218432 AR.0060 A AR.0060 A AR.0060 A [Element ID: 8200516
ull| Element ID: 7218432 AR.0080 A AR.0080 A AR.0060 A [Element D: 9200516
ull| Element ID: 4998985 AR.0060 A AR.0060 A AR.0060 A [Element ID: 8200516
T TERER TrRen R rren Elomant IN- 090AE1

Figure 15: Columns after Importing

For the purpose of analysis this needs to be reduced to only two columns (1) on the left side
with the columns (2) on right to be removed. These columns correspond with the clash
detective window from Navisworks.

4. Toremove the columns, select the columns and click Remove Columns in the Power Query
Tool.

LW 9
ose  Remove Kee
mns * Columns*  Row:

nage Columns Red

Figure 16: Remove Columns

5. When additional columns have been removed it should look like Figure 17.

. $55 ClashMame [~ ] 455 Distance -] 455 Desription -] 155 tem D ~ |455 Element CD_Clash Group |~ | 455 Element €D_Clash Priority [~ |55 tem 1D9 ~ 155 Element CD_Clash Group10 || 35 Element CD_Clash Priorityll [~
1 Cashl 131 Hard Element ID: 9420712 | AR.0180 c Element ID: 2881836 | AR.0180 c
2 Oash2 -1.202 | Hard Element ID: 2821193 ‘AR.0180 c [Element ID: 6851227 AR.0010 A
3 Cash3 -1.181 Hard Element ID: 6851227 | AR.0010 A Element ID: 9163753 AR.0180 c
4 Clashd 1.1 Hard Element ID: 9420712 | AR.0180 c Element ID: 478308 | AR.00S0 A
5 Ciashs -L1 Hard Element ID: 9420712 | AR.0180 c Element ID: 8478308 | AR.0050 A
6 Clashs 101 Hard Element ID: 7218432 | AR.0060 A Element ID: 9200516 AR.0180 c
7 Cash? -1.01 Hard Element ID: 7218432 ‘AR.0080 A [Element ID: 9200516 AR.0180 c
8 Clashs -1 Hard Element ID: 4998885 | AR.0060 A Element ID: 5200516 | AR.0180 c
9 Clashd -1 Hard Element ID: 4998585 | AR.0060 A Element ID: 9200516 AR.0180 c
10 Clashl0 1 Hard Element |D: 915679! 1D- 540529 R 0080

Figure 17: Columns after Removing

6. The updated query, if edited, should be saved to make it available for further use.

Clase &t
Load Pi

Close

Figure 18: Close & Load
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4.3 Clash Report Introduction Sheet

The Clash Report Introduction Tab consists of three Parts mentioned below.

a. Document Title Block — The Project Team shall complete the document title block to identify
the project and to make it easier to track any revisions to the file.

b. Clash Tests Matrix — The overview of Clash Tests by Discipline.

c. Test Settings — References to the Clash Detection Matrix for the type of clashes and
tolerance.

Clash Report - Buildings

IContract Number

Project Title

Authority

IContractor

Date

Introduction

This report identifies the number and type of objects that are present as hard clashes within the models. The report is to be read in conjunction with the federated model which contains further data that
can be used to resolve and review the clashes.

Double clicking on any number within the clash matrices within the excel document will generate an itemised schedule of the clashing components.

The Clash Detection Matrix acts as a tool to identify critical issue types and the quantity that are present. The tables can be further interrogated so that issues can be classified by level and grid whilst
maintaining fidelity with the Naviswarks model to enable an efficient clash resolution process. It is recognised that not all clashes represent a design issue and that not all design issues are shown as a clash.

|Discipline EL EP TC FA
Architecture AR_v_AR
AR v ST ST v ST b
VAC AR_v_HV STV HV | HV v HV
AR_V_WS ST v_WS | HV_v_WS [ WS_v_WS
Danage | DN | ARvDN ST_v_DN HV v DN [ ws v DN | DN v DN
AR_v_FP ST_v_FP HV_v_FP | WS v FP | DN_v_FP | FP_v_FP
Electrical lighting AR_v_EL ST_v_EL HV v EL | WS v EL | DN.vEL | FP.vEL | ELvEL
lectrical Power AR_v_EP ST_v_EP HV_v_EP | WS_v_EP | DN_.v.EP | FP.v.EP | ELv_EP | EP_v_EP
AR_V_ES ST_v_ES, HV_v ES | WS_v ES | DNvES | FPvES | ELvES | EPVES | ESVES
elecommunication AR_v_TC ST_v_TC HV v TC [ wsvTC [ ONvTC | FPvTC | ELv TC | EP v TC | ES v TC | TC v TC
|Eire Alarm AR v FA ST v FA iy v A T wsvralonvral revra T eLvia T eevra T s via T 1cvra T Favra

Test Settings

lash Detection Tolerance  Refer Clash Detection Matrix
Detection Type Refer Clash Detection Matrix
lash Objects Objects within the same system and category have been checked against each other as well as with all other abject geometry
Excluded Elements Model lines were hidden and excluded during the clash detection tests

Clash Methodology

It is essential that a clash categorisation strategy is outlined and followed accordingly. Clashes are to be categorised according to their severity level e g. any Level 1 clashes identified must
be resolved by designer, Level 2 clashes are to be resolved by the contractor. This Strategy will later be provided as instructions / directions for the adoption by the confractor.

Figure 19: Clash Report Introduction
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4.4 Clash Report Overview Sheet

After updating the ETL sheet the Clash Reports Overview tab can be updated by selecting the Pivot
Table and selecting refresh. For element-based Clash Detection, the filters can be used to control
the amount of information presented.

Emy Copy
Eormat Cells...

Mumber Format...

ré Refresh

Sort b
7< Remoye "Count of Clash Name"
Summarize Values By »
Show Values As 3
*=  Show Details
L_'o WValue Field Settings...
PivotTable Opticns...

Figure 20: Pivot Table Refresh

The pivot table consists of three parts within each Clash Test Group

1. Clash Tests — Choose clash tests to view the number of clashes for Design Coordination to
focus on specific clash tests from Section 4.3.

2. Element Names — The name of the Elements for the selected disciplines

3. Clash Numbers — An overview of the number of clashes against other elements.

e o] @

eilings
Handrails, Ladder s and Guardrails

Non Bearing Walls
Partition Walls

Raised Floors

stairs Non Bearing Walls

)= [Grand Total

Ceilings 1 1 | |10 |
Columns 2|5 7
Curtain Walls 12 12
Doors 6 4
Fixed Furnishing 1 1
Handrails, Ladders and Guardrails 21 21
Lift / Escalators 1 1 2
Non Bearing Walls 2 17| 14| 2 | 35
Partition Walls 18| 46 64
Raised Floors 33
Spaces

Grand Total

Figure 21: Clash Report Overview
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Double click on any number in the third section, to see a list of the individual clashes. This list will
automatically open in a newly created Tab with “Sheet x”, see Figure 22.

01_Input 02_ETL 03_Clash Report Introduction 04_Clash Report Overview sheet

Clash Name B Distance H] Description[ll Left_itemiD [l Left_CD_Clashgoup [ Left_Elements [l Left_CD_Clashpriority[fll Right_itemID Bl Right_CD_Clashgroup Bl Right_CD_Clashpriorityllll Right_Elements i Clashtest|H

Clash76 -0.492 Hard Element ID: 69 ARD0G0 Floors A Element ID: 351: AR0130 B Walls AR_v_AR
Clash677 0.328 Hard Element ID: 70! ARDDG0D Floors A Element ID: 195{5T0540 A Walls AR_v_ST
Clash673 -0.328 Hard Element ID: 70. AR0O60 Floors A Element ID: 259:5T0540 A Walls AR_v_ST
Clash707 -0.3 Hard Element ID: 70: ARO0GO Floors A Element ID: 2021ST0540 A Walls AR_v_ST
Clash714 -0.262 Hard Element ID: 84 ARODGO Floors A Element ID: 334{5T0540 A Walls AR v ST
Clash713 -0.262 Hard Element ID: 84 ARD0GO Floors A Element ID: 334i5T0540 A Walls AR v ST
Clash724 -0.238 Hard Element ID: 84 AR0060 Floors A Element ID: 331:5T0540 A Walls AR v ST
Clash723 -0.238 Hard Element ID: 84 ARDD60 Floors A Element 1D: 334{ST0540 A Walls AR_v_ST
Clash733 -0.191 Hard Element ID: 84 ARO0G0 Floors A Element ID: 331:5T0540 A Walls AR_v_ST

Figure 22: Clash Result

Note: After reviewing, this sheet can be removed to reduce document size and to ensure users only
have the main tabs, as previously shown in Figure 9.
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5 ADDITIONAL INFORMATION

This section contains additional information related to the preparation of .NWC models and the use
of Search Sets contained within the Clash Template.

5.1 Navisworks Search Sets

Search Sets are a dynamic group of items filtered by a set criteria. Search Sets will automatically re-
run if the underlying models change. When loading the Clash Test template, Search Sets will be
automatically added to the Navisworks model.

The Search Sets have been developed based on the PWA Clash Detection Matrix. Every Model
Element needs to have two parameters for Revit; refer to Section 5.2 and two Property Sets for
Civil3D; refer to Section 5.3, in order for the Search Sets to function:

1. CD_ClashPriority — these values should be taken from “Clash Priority” in CDM for all
Elements.

2. CD_ClashGroup - these values should be taken from “Clash Group” in CDM for all Elements.

3. Search Sets — this value is a combination of CD_ClashPriority and CD_ClashGroup with a
separator “-“.

Example: A-IT5520 is the search set name that has been assigned to all Ducts within Intelligent
Transportation System model.

Sets
e 209 ¥
Discipline Code D HW
e D EN
lash Priority D W
D 55
LR
D aT

{ | o
Uniclass Code : -[Jpw
i

-[gw
-[371C
st

PC"I:;:Y :::: Uniclass Code Elements § l"Ej IT

1 - AITS510
- TR A-IT5520
- M4 B1TS530
- M B-1TS540
-8 B-ITS550
- W48 B1T5560
- M4 BTS5T0
- M B-1TS580
-8 B-IT5590
0 - B-IT5600
i,::,:.: Protecton “ BITS610
'.:U"E“:)ﬂ(é Camaras “ B-IT5620
_{Catinets - CIT5630
- MR C-IT5640

Clash Detection Matrix KsHGtouy

Discipline Code

3500105

Sl vd Getecions

Signape procucts

\

Intelligent Transportation Systom
lmmmmm:m»»

0|o|o|o

|

lo
=2
b
2
%
g

|
|
|

Figure 23: CDM in Relation to Search Sets
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5.2 Revit Parameters

Parameters for “CD_ClashPriority” and “CD_ClashGroup” shall be added under Project Parameters
in Revit and assigned to all modelling Elements.

Text

Group parameter under:

() Values can vary by group instance

Analytical Walls
Areas
Assemblies

Text

Group parameter under:

(O Values can yary by group instance

Analytical Walls
Areas
Assembies

Parameter Type Categories Parameter Type Categories
Project parameter Hterlst: | <showall> Project parameter Blterbst: [ <showal>
[ tide un-checked categaries [(tide un-checked categaries
Shared parameter [ = ArTemns A Shared parameter & e Tominas

W Anahtical Beams @ Anabtical Beams

¥ Analytical Braces ¥ Analgtical Braces

W Analytical Columns ¥l Anatical Columns

Select. Export ¥ Analytical Foors Select... Export... [ Analical Foors

@ Analytical Foundation Slabs & Analtical Foundation Slabs
Parameter Data ¥ Analytical Isolated Foundations Parameter Data 1 Analytical lsclated Foundations
Mame: W Anahtical Links Name: [ Analytical Links
e 2 Moo e 2 s e

¥ Analytical Pipe Connections ¥ Anahtical Pipe Connections.
Discipline: Instance @ Analytical Spaces Discipline: Instance ¥ Analytical Spaces
Common W Analytical Surfaces Common I Analytical Sutaces
Type of Parameter: e e B T ; Analytical Wal Foundations Type of Parameter: @ Values are gigned per group type g Analyical Wall Foundations

52 ]

Ic “

e ¥

“ c

2 vl

el &

Cable Tray Fitings Cable Tray Fitings
ext - Cable Tray Funs Text Cable Tray Funs
Tooltip Description: Cable Trays Tooltip Desaription: Cable Trays
<N tooltp description. Edit this parameter to write a custom tacltip. Custom tooltps hav... Casework v <Na tooltip description. Edit this parameter to write a ustom tooltip. Custom tooltips hav... Casework
Edit Tooltp... Check All Check None Edit Tooltip. . Check all Check None
dd ol lements i the selected categaries III ‘ = Add to al elements in the selected categories oK ool e

Figure 24: Clash Detection Parameters in Revit
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5.3 Civil 3D Property Set Definitions

Field for “CD_ClashPriority” and “CD_ClashGroup” shall be added in “Property Set Definitions” in a
group named “PWA_LOI_Design Coordination” and assign to all modelling relevant Elements.

&% Style Manage
File  Edit  View
= —_ n
De DR EEPD BFE-|2
= — -
B Infraiut\||t|esiTest7v0.Djdwg General AppliesTa Defirition
=-F7J Documentation Objects
E‘"ﬁ Property Set Definitions Name Description Type Source | Default | Units Format | Exa... Visible Order =1
o G it infi ti
=| paa Mo ClashGroup  {E0 GlashGrap, T Text Stand... Z
% CD"_:: ':4”;”: ‘:” . H+CD_ClashPriority CD_ClashPriority Text Stand... =
- crndor Model Intformaticn Iy,
E Corridor Property Data — User Defined el
2 Corridor Shape Information d
= Floor information T4
-[& Project infromation =]
E PWa_LOI_Design Coordination
-5 Space information %
-[5] Type information &,
)
%
< >
@ s [ ][
Drawing Sorted Infra_Utilities_Test_v0.0.dwi Property Set Definitions PWA_LOI_Design Coorc
g ] P g

Figure 25: Clash Detection Attributes in Civil3D
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