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Academic Literature Review

Clash Management is the process of avoiding, identifying,
and resolving coordination issues within a project,
facilitated in BIM through the use of federated models.

Clash Clash Clash

Avoidance Detection Resolution

Knowledge Gap: Lack of methods to simplify and optimise
the BIM coordination processes conducted by design and
BIM teams during the design stage

Pressing need for Al-driven workflows to be thoroughly
investigated: While data-driven insights can optimise the BIM
process, there is limited expertise in identifying pathways and
responsibilities for Al integration, as most studies and
practices focus on separate applications of BIM or Al
(Zhang et al., 2022)™.

*Zhang, F., Chan, A.P.C., Darko, A., Chen, Z., Li, D., 2022. Integrated applications of building
information modeling and artificial intelligence techniques in the AEC/FM industry. Autom. Constr. 139,

104289. hitps://doi.org/10.1016/j.autcon.2022.104289 [Accessed at 31/10/2025].

Purpose of the Research

To develop a process map that identifies
pathways to integrate Al-based solutions to
optimise clash management within large-
scale residential design.

Methodology
Triangulated approach

PROCESS MAP
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RESEARCH FINDINGS

Clashes in large-scale residential projects

Existing Clash Management Workflows

Clash Management Inefficiencies

Pathways and tools for Al integration into clash management
Barriers to Al adoption
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‘ Clash avoidance

MODELLING

‘ Clash detection

CHECKING

SOLVING




irrelevant clashes presented in meetings

poor models QA checks
mOdelhng €@I'TOI'S manual report creation lack of lessons learned

manual clash review mModels not available from all disciplines

COORDINATION INEFFICIENCES

delayed models share BIM procedures not followed |ow-qua|ity design models

IaCk Of engagement coordination using outdated models

late client decision inexperienced modelling staff
modelling inconsistencies against draaings

time-consuming clash detection
inexperienced BIM staff e
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Tools and Techniques for Al integration into clash management workflows

Machine

Learning

Trained systems to
discover patterns in data
sets from previous
similar projects

Knowledge-

based rules

Pre-defined rules
created by experts
based on their previous
knowledge

Genetic
Algorithms

Algorithm that mimics the
mechanism of natural
selection where strong
individuals survive and

weak die - only promising
solutions would survive

Natural
Language
Processing

Drives computers to
process, explore,
interpret, and produce
language-related data in
the form of text

Extended
CENY

(VR/AR)

Immersive technologies
that blend the physical
and digital world to create
new environments and
support 1:1 scale
visualisation



OUTCOME
PROCESS MAP

Pathways for Al
integration into clash

management workflows

Framework developed by the
researcher and further refined

by industry professionals
follow-up meetings.

in

Clash Management

Clash Detection Clash Avoidance

Clash Resolution

‘ Analysing H Identifying ‘

Lessons
learned and
data from
previous
projects

Knowledge-based rules to
prevent errors and live models
validation through warnings
(e.g. ducts placed in structural
zones, clearances not compliant)

Start Clash
Management

v
Modelling
according to
design

Early Design

LEGEND:
O Event D Activity

<> Decision-point E] Document/Data @ Al Tool (Human dependant/decision support)

ML: Machine Learning NLP: Natural Language Processing
Gen-AlI: Generative AI  GAs: Genetic Algorithms

@u Al Agent (Potential for fully automation)

—— Sequence flow ----- > Message flow

NLP to analyse lessons
learned and indicate typical
coordination issues to inform
better modelling decisions

Y

Resolve conflicts
through models
revisions and

QA checks to

assess Are potential

Early Coordination Lo
coordination

F—

Collaboration regulations, client
requirements and

spatial constrains

inconsistencies
and inaccuracies
in the model

and clashes

anticipation restart the Clash

Management
Workflow

issues
addressed?

Import or Link Defining and
the latest models maintaining Clash
in Coordination |—{ Clash Rules Detection
Software or and tolerance Tests
Cloud Platform thresholds

1 )

ML to automatically group
clashes according to geometry,
system, soft clash, hard clash.

Bespoke clash matrices produced
based on similar previous projects

&

NLP to provide a clash summary

for easier understanding of the

clash - descriptive titles, affected
disciplines, urgency indicators

)]

Gen-Al to translate BIM
technical knowledge into
clear language for
stakeholders and accelerate
the issues reporting process

ML to compare clash
matrix against detected
clashes to automatically

assign clashes to
disciplines involved

v

v ¥ v

K ledge-based rules t i
_ novye ge-based rules o' ' ' C.Ia'sh ' Were Relevant Yes I.de'n'tlfy and Assign Clashes to Generate
ignore irrelevant clashes during -------- > Filtering Classification [— Clashes —| prioritise critical N Clash
: AT & responsible teams
design (e.g. same-discipline and Grouping identified? clashes Report
insulation, perpendicular
pipework against a wall) ¥

(Cost, Impact,

SRR Programme)

effects?

& &
GAs understand the clash Extended Reality -

dependency network and
suggests resolution sequences
and solutions based on multi-
objectives (cost, programme,
components affected)

VR/AR helps to
visualise and
understand the
spatial impact of a
clash at 1:1 scale

: Resolution
Weekildy/B?ll\h Strategy Are teams aware Yes
Weesy R discussions |— of possible —
Coordination cascading

Process repeats bi-weekly/weekly until an acceptably coordinated model is produced

Design Teams
reintegrate
models and

resolve

clashes

Are teams
aware of who
should resolve a
lash and how?2

Are the clashes
in the Federated
Model resolved?

ML trained on contract requirements,
clash count and typical resolution
history to inform if the model could
progress to the next stage

Knowledge-based rules
based on pre-defined

Gen-AlI creates code for programming
plug-ins to automatically resolve
scenarios to automatically clashes (e.g. reposition electrical
suggest how to fix a clash services clashing with rainwater
(e.g. duct reroute preferred pipework by rerouting them 100mm
over structure) below drainage pipes)

Clash-free or
Acceptably
Coordinated
Model

Clashes
closed and
issues
tracked

Lessons Learned captured for future projects
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Barriers to Al adoption

Data collected from interviews with professionals based in
Ireland and the United Kingdom (2025)

Unintuitive Tools/Techniques Responsibility

2% 2% Lack of Engagement
4%

Structured Guidance

Complexity a%

23%

Human Discussions
Required
5%

Technical
Knowledge
6%

Interoperability
8%

Lack of Data

0,
L5 Cost

8%
Unreliability

12% Extensive Historical Data
11%
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