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PURPOSE OF THE DOCUMENT

This document provides the user with guidance on the concept of Clash Detection, followed by
instructions on how to:

e Select the correct clash detection matrix;
¢ Determine the elements to be coordinated; and

e Fill the appropriate tolerance values on the Clash Detection Matrix Template to complete the
process.

This document relies on the Navisworks Template Guide contained with the Clash Report
Template which explains how to report on clash detection; as well as the process for Design
Coordination included in the BIM Use Processes Design Phase Guide.

Prerequisites: Users should have pre-existing knowledge on the Clash Detection Strategy for the
project and Clash Detection Processes in general prior to completing this document.
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1 CLASH DETECTION 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 files used. The Blue boxes identify processes covered by this document, the

boxes identify processes covered in the Navisworks Template Guide.

Prepare Design Coordination information by documenting elements
that require coordination in the Clash Detection Matrix (. XLSX)

I

my

/

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

&

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)

-

Template (. XLSX)

&

[ Share Clash Detection Report (. XLSX) W

{ Import the Clash Results (.HTML) into the Clash Detection Report W

Figure 1: Overview of Different Steps in Clash Detection
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2 CLASH DETECTION DEFINITION

Clash detection is an iterative process, in which 3D models from a project are analysed by project
stakeholders to identify and resolve existing coordination issues between disciplines before
construction. Coordination issues are typically grouped into two types.

2.1 Clash Types

Hard clashes:

A hard clash is the intersection of Object A with Object B, by a distance of more than the tolerance
value set in the clash test.

Figure 2: Hard Clash

Instances where two components occupy the same space.
Example:

e Pipework running through a steel beam
e Structural shear walls and block work overlap horizontally or vertically
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Clearance clashes:

A clearance clash is where Object A and Object B do not intersect but come within a distance of
each other, that less than tolerance value set in the clash test.

Figure 3: Clearance Clash

Instances where two components are too close to each other.

Example:

e During the maintenance period, an air conditioning unit may require a certain distance from
a beam for safe and easy maintenance access.

¢ During the construction stage, an air handling unit may require a clearance zone for safe
installation and connection to other equipment.

e During the design stage, a door to an accessible bathroom requires a safe clearance zone
at one side for access by a wheelchair user.

e During the maintenance period, the access to a service panel might be obstructed by a wall.

Note: space requirements for maintenance are to be modelled as part of the object as appropriate.
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2.2 Clash Severity Definitions

During a coordination review, the clashes are grouped in four different Clash Severity Levels
based on their impact to the project if left unresolved. This must be captured in the matrix and
updated as the project evolves.

Clash Severity Level 1

Clashing of elements (Clash Priority AXA & AxB) that are considered critical to resolve and impact
project functionality, compliance to the brief, codes and standards and project cost or income and
construction schedule.

Action: Severity Level 1 clashes shall be addressed as soon as possible after detection and must
be resolved before detailed design stage.

Example: A structural beam clashing with a main HVAC duct.
Clash Severity Level 2

Clashes of elements (Clash Priority BxB & BxC) that are considered critical, but do not present
issues to; functionality, code compliance, standards compliance, cost or construction schedule.

Action: Severity Level 2 clashes must be rectified during detailed design stage.
Example: Door swing interfering with room elements
Clash Severity Level 3

Clashes of elements (Clash Priority CxC) are less critical, but do not present issues to;
functionality, code compliance, standards compliance, cost or construction schedule.

Action: Severity Level 3 clashes must be rectified during the final project stage and resolved
through coordination. Clash and associated measurement must be closed prior to issue.

Example: Ceiling hangers for cable tray interfering with pipe and duct works
Clash Severity Level 4

Clashes of elements that are not critical and are related to items that must be further detailed
during construction stage.

Action: Severity Level 4 clashes must be resolved during the construction stage prior to the issue
of shop drawings.

Example: Structural elements clashing in LOD300 with flexible electrical conduits.

Following completion of the clash matrix, the actual clash tests can be setup using the discipline
name and the Clash Priority. A strategy for how, who and when to resolve these needs to be part
of the BIM Execution Plan.
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3 CLASH DETECTION MATRIX TEMPLATE OVERVIEW

The Clash Detection Matrix Template has 2 parts as specified below:

1. Document Title Block — refer to Section 0
2. Clash Matrix — refer to Section 3.2

Clash Detection Matrix - Buildings

Contract Number
Project Title
Authority 0
Contractor
Project ID
Version
Version Date
Architecture
Discipline Code = = =
AEEEEE K
Clash Priority < |« | < « <« |« | «a|«< «|«<|o0|o o oo o
Clash Detection Matrix 2|88 g/8/8|g2|g8 8|8 2|g8|8|8|8 /8|2 8
Clash Group 888§8§8§8588§65555
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e R 2|2 8|8|R|¢|R|&|&k 8[=2|e(e|[e|/’|=|R
Unicl Cod oI cI ml ml |nl °I oI OK cI oI O' n‘)l Aﬂl LnI oI O' Ql °I
niclags Code VI NI o o~ NI ml C’JI Q} HI VI Q‘ e NI N‘ wl = V" VI
w w ILI I.LI w w w [Th w w w I.I_I [N [T w lL' w w
w w w w w w w w w w w w w w w w w w
T
©
B
o Clash Clash Uniclass a9
Discipline Code k<]
cpiine Priority | Group Code Eleqients P 2 8 g
3 ik = @ @
w | = 3 2= o 8 o | 5 o
5505 o8 e|lo|B8 2% 8|, |58 8(3 ¢
Bl I |E|Q|B|S| |8 E|E(S|=|%|8 | 5] 2| 2|&
] =] S S 3 o Qg |83 @ S = = 2 > < < B
Ol |0 8|l |lu|le|zd | S| |Z|olw|lid|o |
AR A AR0010 EF_40_20 [Ceilings
AR A AR0020 EF_20_10 |Columns
AR A AR0030 EF_25_10 |Curtain Walls
AR A AR0040 EF_25_30 [Doors
AR A AR0D50 EF_25_30 [Windows
AR A AR0060 EF_30_20 |Floors
AR A AR0070 EF_30_10 [Roofs
g AR A AR0080 EF_40_20 |Handrails, Ladders and Guardrails
3 AR A AR0090 EF_30_20 [Ramps
z AR A AR0100 EF_40_ 20 |Furniture
3 AR A AR0110 EF_80_50 [Lift / Escalators
AR A AR0120 EF_35_10 [Stairs
AR B AR0130 EF_25_10 |Walls
AR B AR0140 EF_25_10 [Cladding
AR B AR0150 EF_40_10 [Signage Products
AR B AR0160 EF_40_20 |Finishes
AR B AR0170 EF_40_20 |Casework
AR B AR0180 EF_40_20 _|Entourage

Figure 4: Clash Detection Matrix for Building
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3.1 Document Title Block

The project team shall complete the document title block to identify the project and capture any
updates to the file as required.

Clash Detection Matrix - Buildings

Contract Number

Project Title
Authority
Contractor
Project ID
Version
Version Date

Figure 5: Document Title Block for Buildings

3.2 Clash Matrix

The Clash Matrix has six components that need to be entered by the user to demonstrate how the
models will be coordinated:

1. Discipline Code

2. Clash Priority — refer to Section 3.2.1
3. Clash Group — refer to Section 3.2.1
4. Uniclass Code — mapped to the Model Element Table
5. Elements
6. Clash Test — refer to Section 4
O —
SCl| e -]
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Clash Priority < < < < < < < < < <« < < ® o @ = o
Clash Detection Matrix [ 4 2 | 8 s |2 18 | & |8 18 8|8
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of £ = £ < ) £ < = £ < o £ £ of £ =
f 8 8 A R 2 R F f 2 ] e F R
[ 2+ slala|a| R alalafala|a|a|a|d]|a]a]q
H
DiscpineCode | osh Elements § . ;
g Zs i :
i | d '
o AR LI A A
AR A Ceiing
AR A Cehared C-500 | H-1000
— | T S oo [ e | o
AR A Wit C-100 i C-A00 | H-1000 | H-1000
S 5 = e [cmilcem [ TcmTum
AR A - nd Querdrais C-500 00 | W 0| H- 1000
. AR a !.:;:‘u""’ - ¢ Esample Values 0 [namo | ci
] AR A Zumbae C-500 Gl | G500 | G100 | C-90 ma H-500 wa | H-00
E AR A i B calmory C-500 | W-500 iy C-00 | H-500 | C-%0 | C-500 | C-100 | C-100 | H-M00 nis
ﬁ AR A Sty C-900 | H-500 | H-500 | C-500 | H-9000 | H-500 a i wa H-500 | H-1000 | H-500
g AR B Nak - 1000 | M-500 | H-500 | H-1000 | H-500 | H-1000 | C-500 | H-9000 | G900 | C-500 | C-500 | C-100 | M-1000
AR B Cleasng C-%00 | C-500 | C-500 | C-900 | C-100 | C-M00 | C-500 nis na C-500 niy H500 |H-1000 | nia
AR B Signags Producs C-900 | H-9000' | H-1000 | H-1000 | C-100 na HS00 | H-9000 | C-500 na H-1000 | H-1000 | C-900 | C-400 | C-500
AR B Znahes 800 | C-500 wa H800 | 500 | M-S0 | C-S00 nia C800 | C800 | w800 | C.840 na H-800 | M-500 | H-1000
AR B LavmeTi na -0 | G0 | G500 | H-1000 | C-0 wa nia W50 | HS00 | K-S0 | G100 nia C-100 na G50 | G50
AR B El!&l'_# _ _ H-1000 | C-500 | H.500 M HE00 | C.900 | CA00 | C-500 | C-500 H-.I'DJ H500 | H-1000 nﬂ. H-800 | H-500 .(.Nl'l H-I-Il'.l'l

Figure 6: Template Overview

Page 10 of 14



Ashghal Document Name:  Clash Detection Matrix Template Guide
Public Works Authority Release Date: 26 May 2022
State of Qatar Release Number: V1

3.2.1 Clash Priority and Clash Group

The clash detection method relies on two property fields being added in the authoring software
during model development.

1. CD_ClashPriority — This alphabetical value is added to individual elements to isolate them from
items with a different priority. It can vary from A to B to C, where A is the highest priority and C
is the lowest.

2. CD_ClashGroup — This property is an alphanumeric code added to individual elements to
isolate them from other elements. It is composed of a letter identifying the discipline and a four-
digit numbers of the element category.

This method is used to filter elements regardless of the authoring software used to create the
specific models. Both parameters shall be assigned to elements on the Clash Detection Matrix
dependent on the project specific needs. Template might need to be adjusted by the Contractor
and provided to the Authority for approval before project start.

Example:

e ARO0010 is the code that has been assigned to all ceilings within architectural discipline
model.

e STO0520 is the code that has been assigned to all structural columns within the structural
discipline model.

Discipline Code

Clash Priority

Clash Detection Matrix
Clash Group

Q Uniclass Code

Discipline Code Pcn'::':y ::::: “2'::.“ Elements g aarorz0
s
Oc
Dyon
Dea

AR0010 | EF 2020 |Ceilings e

A AR0020 | EF_20_10 |Columns

»_ | srouso | e 2510 [cunainviars Qs

AR0040 | EF_25 30 [Doors P

AR0050 | EF_25_30 |Windows B

AR0060 | EF_30_20 |Floors D"V

A AR0070 | EF_30_10_|Roots -0

AR0080 | EF_40_20 |Handrails, Ladders and Guardrails #3Ja

AR0090 | EF_30_20 |Ramps -1 AsT0510

W #0100 | eF_s0.20 [rumiure By astos20

A AR0110 | EF_80_50 |LiR/Escalators 14 A-sT030
AR0120 | EF_35_10 |Stairs -4 astos40

c W ARo210 | €F 15 15 [paning L1 asT0s50

c

A

Architecture

5|5(5|5|5|5|5|5|5|5|5|5|5|5

AR0220 SL Spaces 1 A-STOS60
570510 | EF_20_05 |Foundations -4 AsT0570

ST0520 | EF_20_10 |Columns L 510580
ST0530 || EF_20 05 |Beams D
ST0540 | EF_25 10 |Walls Dws
stosso | E_20.20 [roors \ J
ST0560 | EF_20_10 |Framings
- —

Figure 7: Clash Priority and Clash Group with Search Sets
3. Search Sets — This property is a combination of CD_ClashPriority and CD_ClashGroup with a

11

separator “-“

Example: A-AR0010 is the search set name that has been assigned to all ceilings within
architectural discipline model for Clash Priority groups.
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4 CLASH TESTS

Clash test are the actual tests that will be run to ensure project (design) coordination is achieved.
Clash tests are defined at the intersection of two elements, e.g., AR0O030 or ST0520. The Clash
Groups are also used to name the Clash Tests in a structured manner:

1. Clash Group from the column

2. separate by “ v_7,
3. Clash Group from the row

Example: Curtain Wall in Architectural Discipline elements versus Columns in Structural discipline
Elements will be codified as AR0030_v_ST0520

Note: For Volumes strategy, Clash Test will be codified as Discipline code versus Discipline Code
(AR_v_ST)

Discipline Code
« « « & = = =
- Ed < <
Clash Priority a < < - Py
Clash Detection Matrix s o
Clash Group z 8 8 2 2 g 5 2
1 g g g g 8 g g
& & & & & & & &
< T T - Es < < <
o o < a 2 o o o
i NI F\ FI c‘1I ml r\I FI r\.I
Uniclass Code g g 5 o P g - g
M o N o o i M N
] t th th t i i i
z
1
Discipline Code Clash Clash | Uniclass Hements ]
B Priority | Group Code R g
]
2 = s £38
B I3 . . BE
£ 5 2 B E g s k-3
) -] 3 o = 2 <o L1
o 3] 3] =1 = o = Td
AR A ARD010 EF_40_20 |Cellings H-500
AR A AR0020 EF_20_10 | Columns c-500 | H-1000
AR A AR0030 EF_25_10 | Curtam Walls nla | €100 | H-1000
AR A ARO040 EF 25 30 |Doors C100 | €00 | c-100 | nia
AR A ARO0S0 EF_25_30 |Windows Cc-100 nia C-100 | H-1000 | H-1000
AR A ARO0ED EF_20_20 |Floars €500 | C500 | H500 | HS500 | nla | H-1000
AR A AROOTO EF_20_10 |Roofs nla | c500 | cs00 | ca00 | nia | cs00 | H500
AR A AR0080 EF 40 20 |Handrails, Ladders and Guardrails C-500 | H-1000 | H-500 | c-500 | H-1000 | H-1000 | c-100 | H-1000
AR A ARO0S0 EF_30_20 Ramps C-100 | H-1000 [ C-500 Cc-500 C-500 C-100 C-100 | H-1000
- AR A ARD100 EF_40_20 |Fumiture €500 | nia | c400 | cse0 | cq00 | ca00| nia | HS00
g AR A AROT10 EF_E0 50 | Lift/ Escalstors €500 | H500 | nla | C-100 | H-500 | C-100 | €500 | C-100
= AR A AROiZ0 EF 25 10 |Stairs €100 | H-500 | H-500 | C-500 | H-1000 | H-500 | nia nia
s AR B ARO130 EF_25_10 |Walls H-1000 | H-500 H-500 | H-1000 | H-500 | H-1000 | C-500 | H-1000
AR B AR0140 EF_25_10 | Cladding c400 | cs00 | c500 | caoo | co00 | cao0 | cs00| i
AR B ARO150 EF_40_10 | Signage Products C-100 | H-1000 | H-1000 | H-1000 | c100 | nia | H-S00 | H-to00
AR 5 ARO160 EF_40 20 |Finishes €500 | €500 | nla | H500 | H500 | HS00 | cs00| nia
AR B AROITO EF_40_20 Casework nia c-100 c-100 C-500  H-1000 [ C-100 nia nia
AR B ARO180 EF_40_20 |Entourage H-4000 | c-500 | Hs00 [ nia | W00 [ c00 | caoo
AR B ARO100 SL Spaces allocated for H&S and Mantenance H-1000 | C100 H-500 H-500 | H-1000 [ C-500 nla
AR c ARO200 EF_25_ 10 | Partition Walls HAnon | c500 | nfa | csen | c-00 | H-4000 | c-100
AR C AROZ10 EF_15_15 |Parking c-AR0030 v ST0520 -0 n-1ome
AR [} AROZ20 B Spaces. Cinms | w-sws | ;- | mws | n-vewe | n-1000 | C-100
S - I — A — —
A 510510 EF_20 05 C-100 | C-500 | C-500 | H-1000 | C-500 | C-100 | H-500 | H
5T0520 EF_20_10 |Columns c-500 | c-500 | H-500 WH-1000 | nia | c-t00 | c-s00
A EF_20 05 [Beams H-1000 | H-500 | H-300 | c-100 | H-500 [ c-s00 | c-100
A STO540 EF_25_10 |Walls c-100 C-500 nla nia C-500 H-500 | H-1000 | H

Figure 8: Clash Test Naming

The distance in “mm” between elements (also known as the tolerance) shall be filled for all
elements that need to be coordinated, preceded by a C or H to indicate the type of clash. Elements
that don’t require to be coordinated shall be filled as “n/a”.

Example:

e (C-1000 for Clearance clash with a tolerance of 2000mm.
e H-500 for Hard clash with a tolerance of 500mm
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On a project Clash Tests can be defined on two levels:
1. Volumes - used to test for high level coordination issues between Infrastructure and
Buildings
2. Discipline — used to test for coordination issues between elements from one discipline with

that of another discipline.

The Clash Tests Sheets shall be used to document the clashes identified on the Clash Detection
Matrix. For Discipline clashes that are run at a discipline level shall be identified, what counts as a
clash, who is responsible to resolve it, how to resolve it, how severe the clash is. There are 3

differ

1.

2.

ent Clash Tests Template Sheets:

Matrix Template_Volumes.xIsx)
Template_Infrastructure.xIsx)

Template_Buildings.xlsx)

Clash Test Overview - Buildings

Volumes — Combination of infrastructure and building disciplines (Refer to Clash Detection
Infrastructure — Elements related to infra structures (Refer to Clash Detection Matrix

Buildings — Elements related to buildings (Refer to Clash Detection Matrix

Contract Number [Centract Number of the Project]
Project Title [Name of the Project]

Autharity [Name of the Authority]
Contractor [Name of the Contractor]
Project ID [Project ID of the Project]
Version [Version Number]

Version Date [Date of Version]

n

oo

R Clash Severity,
Element Clash Description (as clearance Action
ey level
Value in "mm")

AR0020_v_AR0120 _ |Columns compared wi H-500 To be review with Design Team

Comment .

ARO0130_v_WS1510  |Wall compared with | H-1000 Pipes to be Adjust

FP2540 v EL3010 Sprinklers compared with Cable Trays | C-500 |Sprinklers to adjust

Figure 9: Example Overview of Clash Test Overview

abbreviation on the Clash Detection Matrix.

local authorities.
(MEA) is in the lead to resolve the design coordination issues.

Comment — Room for comments by the project team.

Element Clash — Elements versus Elements overview. To be documented based on the

Description — A verbal description of the actual test that needs to be conducted.
Tolerance (as Clearance Value) — The tolerances as per the requirements from relevant

Action — A proposed action plan to resolve the clash, indicating which Model Element Author

Clash Severity Level — A number based on clash severity as defined in Section 2.2
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