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Prescriptive and performance-based approaches are widely used.
Derived prescriptive rules can only account for scenarios with
known building types, uses, fire threats and population types.

As these scenarios evolve, performance-based approaches might
be used to quantify changes to prescriptive rules.

Modelling is involved everywhere — whichever way you go.
Potential for crossing regulatory streams to enhance code
development.

Challenges for engineers and limitations in models and modellers.
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CSRPS Research
and Practice

CSRPS aims to improve societal safety, resilience, and security
by advancing knowledge and computational capabilities to
address critical challenges, including:

‘ Computational fire safety

A Disaster resilience
if#f Crowd safety

it Protective security

¥ Pathogen dispersal

Security bollards and evacuation :

We will do this through: Data Collection and Modelling. coprios dhizandmodsting
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Regulatory Approaches

» Broadly two regulatory approaches:

* Prescriptive:

» Set of rules that, if followed, are deemed to produce a design with a sufficient level of
safety.

» Practitioner required to understand the rules and their design implications.

» Requires significant amount of expertise and experience to be embedded in the rules
ensuring that the knowledge of contributors (e.g. stakeholders, experts, code developers,
etc.) is reflected.

* Precludes ranking of compliant designs or numerical assessment of code changes.

* Performance-based:

» Framework supporting performance estimation (e.g. evacuation time) to determine
whether the design affords a sufficient safety margin.

» May prescribe the scenarios examined, the assumptions made, the tools employed
and/or the metrics that are reported to constrain the process and ensure baseline
performance.

+ Places greater onus on the practitioner’s expertise and decisions.
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* Implies need to quantify performance.
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Regulatory Approaches:

Supportin,
Technical Committees / ol g
Evidence (wide-
Expert Panels

Supporting
Evidence (wide-
ranging)

Technical Committees /
Expert Panels

ranging)

Process, Scenarios and

Set of Prescriptive Rules 2
P Assumptions

Model Use
Supporting
Evidence
Evacuation

Engineer selects /
configures/runs models
to reflect scenarios

Engineer Interprets Rules
Given Design

Third Party Assessment
of Engineer Assumptions
/ Outputs

Third Party Assessment
of Interpretation
Indicated by Design

PRESCRIPTIVE APPROACH PERFORMANCE-BASED APPROACH

\\ Centre for Safety, §m
— Resilience and o
Protective Security % 9

7IN

SUBJECT MATTERS: HUMAN

RESPONSE

U\ UNIVERSITY OF
€ BREERwic




19/6/2026

Decision-Making Process

External Cues
(that affect resident
awareness)

Physical
Sacial
Procedural Measures

Perceive Attend to

Cues

External Factors ]

Internal Factors

Response Selection

Resident Threat
- Assessment

Internal Memory
Pattern match cues
and implied scenario
with experience and
prior actions

Automatic / Heuristic Response

Comprehend Determine
o " Credibility |

Resident Actions

»| Routine Actions |/ Task
Attachment
Emergency Actions

Decision-making is a process -
not a one-off activity.

Sensitive to information available.

Actions will be performed to
varying degrees of effectiveness.

People do not respond uniformly
or automatically or have same
capabilities.

Without support, the physical
infrastructure / management
procedures unlikely to be used

So what?

* We are biological and biographical.

10

* Our response capability varies.

10
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Building as a People Movement System

Procedural Activities (SOS)
(ICE) fﬁ) Opﬁm Sa_céy(s)
Ingress Fire . Ensuring
0] ILACLEL ﬂate
Deparmes \cces 22glrso§eused
‘ Arrival AR ;
Circulation
: (9} Crowd
#7) | management
4 Egress |  Managing | o eeans
. ® emergency S
1 % . evacuation |  Pullding

Implied silos are breaking down.
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What is a model?

———

> Real-World

b

Model
I * lassume | am ignorant, and my model is inaccurate.

» A simplification or approximation of reality - imperfect by nature
— to assist understanding or explore outcomes.

» Distance between model and real-world needs to be understood.

* Model is not used in a vacuum.

Applicati
PPEEs + Sophisticated model can be undermined by inexpert user /
I simple model can be effectively employed by expert.
—| Outcome * Results are not a solution! Just adds evidence.
Q * Our attempts are to be more informed and representative — >
5/”\* but we will always ALWAYS be wrong to some degree. s
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What is a model?
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What is a model?

EGRESS WIDTH PER OCCUPANT SERVED

WITHOUT SPRINKLER SYSTEM | WITH SPRINKLER SYSTEM®
Other agress Othar agress
Stairways components Stairwaye | components
(Inches per {Inches per {inchee par | (Inches per
OCCUPANCY occupant) occupant) h occupant)
Occupancies
other than thoze 03 0.2 0.2 0.15
listed below
Hazardous: H-1, -
H2H3mdH4| 07 04 03 02
ctitiomal: 1.7 Not Not 3
Institutional: I-2 Applicable | Applicable 03 02

All are simplifications. Important to be sceptical with all
models and the results produced.
Much as we might hate it, we are all modellers now.

Quantifying Performance

Real-World Conditions (Derived

or Assumed)
I
Scenarios of
Conceptual Model
Research Actions:
Implemented « Compiling supporting evidence

Model

» Developing scenarios / hypotheses
* Generating outcomes

g e « Assessing sufficiency
N/ » Approximates research process / skills Py
;//,\psz::s:;;:fny s
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Data sources need to become your friend

——SRSL Mean
“eesSRWL Mean

SFPE Handbook
" of Fire Protection =
. Engineering
SFPE Guide
toHuman
Behavior in Fire
« ltis critical that the practitioner develops a familiarity with the data available and the
\ relevance of different resources. Likely need to develop own repository of inventory.
D sy £2
— Protective Security o
771\ s

17

IRONIC DEMOS

572\ UNIVERSITY OF
€}§ GREENWICH




19/6/2026

Informing Post-Grenfell Regulatory Development

* UK gov. project examining impact of residential building design on egress.
* Generate evidence to inform statutory guidance given by ADB.
+ Based on assumption that evacuation is more likely given Grenfell incident.

« Initially, reviewed
physical design
factors and impact on
evacuation

Data Collection and Model Selection

N = 23 fire and rescue

Study 1
Interviews with firo and
rescue service personnel

Semi-structured
interviews

Key to understanding
Understanding safe oo v

evac & (injeffective ?
evac guidance difficulties and how lo
improve evac guidance

N = 40 occupants of

high-risa residential
buildings
Study 2
Interviews with occupants Focus-groups, semi-
of high-rise residential structured interviews
buildings
Key to establishing
i e
pr rieprisihey understanding of evac
A guidance and group
barriers to safe evac processes
N =772 occupanis of 772 respondents
high-rise residential through Prolific
buildings Academic
Study 3
Surveys with occupants of Online survey
high-rise residential distribution
buildings
Exploring perceptions Key to establishing
of confidence and trust predictors of behaviour
in evac guidance and and adherence to evac
information sources guidance

it Model A : Evacuationz Model B : Pathfinder

20
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Scenario Development and Simulation

Structure of Modelling Scenarios

—

v

]

h 4

4 N

Baseline Analysis:
Comparison between
models and stress-
testing of building
design

Models Used:
Evacuationz and

Pathfinder

#Scenarios: 30

. )

/

Sensitivity Analysis:
Impact of specific
parameter changes.

Models Used:
Evacuationz

#Scenarios: 14

-

\

A

/Parametric Analysis:\

Broad examination of
building parameters
and means of detection
/ notification

Models Used:
Evacuationz and

Pathfinder

#Scenarios: 168

\_ /

/Diagnostic Analysis:\

Detailed investigation

of specific modelling

aspects and previous
assumptions

Models Used:
Evacuationz and

Pathfinder

#Scenarios: 31

N y
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Example
Results

1500
1400
= 1300
._g, 1200 S
-§ 1100
:
-
g 1000 .
g 900
'55 800
@
Z 700
600
500
D26 (No lift) D27 (One lift) D28 (Two lifts)
Scenario
@ The whole population < non-MIPs MRPs MDPs
Total evacuation time (min)
Movement Capabilities Building configuration . . Reliant on inter-resident
Immediate Tone Voice P
communication
No sub-| lati
O S THRE One stair 14.8 28.2 21.0 27.4
require assistance.
5% sub-population
% sub-pop One stair 17.4 30.9 24.8 29.7
require assistance.

22
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Example Implications

Detection and notification

* Building-wide voice alarm coupled with flat heat detection reduced total evacuation
time (across relevant scenarios) by an average of 38% vs. social notification alone.

Introduction of Lifts

* A single lift reduced total evacuation time by 15% vs. no lift; second lift reduced
total evacuation time by 23% vs. no lift.

A single lift reduced total evacuation time by 19% for stair users and by 16% for lift
users. A second lift reduced total evacuation time by 19% for stair users (no
difference) and by 24% for lift users.

23

Home Care OccupancCy TYPE [ e | oo | sessenoom:

=

HTD

Second / Upper
Floor

‘Ground Floor ETD

Staff 90s 1.4m/s 0.55-0.6m/s  3.5s 1.4m/s

Basement
eeeee

reparation
—

JR— T et Eevton Res. 150s  10s  06m/s  03m/s  40s  0.6m/s
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DEMANDS ON THE USER

U\ UNIVERSITY OF
% GREENWICH

The User’s Mind-Set

Stage Associated Actions Mind-Set
The Brief Get Project Requirements from Client / Regulations. [1]1 IGNORANCE
Assumptions and Identify initial conditions, elements that will update conditions (e.g.
Inputs evacuee behaviour) and then factors that need to be represented. [2] CURIOSITY

Identify model to be applied, the scenarios to be examined and data
required to support. Determine whether the model is driven, a proxy or a
prediction.

Test assumptions, data used and model applied are consistent within and
between scenarios. Determine whether model performs as expected and is
representative of real-world conditions.

Execute the model and compile the output produced.

Report degree of confidence in the results.
Document what is in the model and what is excluded (and why).

Identify relationships / patterns initial conditions and outcomes, within and
between scenarios. Identify lessons that might go beyond current project.

26
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The User’s Workload

» Are we recruiting practitioners better at
generating numbers than in modelling
the real-world scenarios of interest?

* In practice, do good tool users
(number producers) get more
attention than good modellers?

* Generating numbers will only provide a
more refined depiction of the wrong
scenario if the modeller has not
understood the real-world conditions
being represented.

27

The User’s Workload

User Focus

Consulting Norm? Modelling Dreamland?

Stage
The Brief
Assumptions and Inputs

Seven Stages of Modelling

¢ —X

28
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The Changing Fire Safety Character

Reproduced under fair use copyright
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Concluding Remarks: 800lb Gorilla in the Room

+ Subject matter expertise is
going to become
increasingly important in
age of model-agnosticism
and fake news.

:\\\ | /Denl é %
/// , \Pro'e %ﬁ
30
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Concluding Remarks

+ Be transparent — what did you assume, what did you do and why did you do it?
» Provide for repetition.
» Be clever enough — competent and informed of model, sources and process.
* Do the basics well. Be current. Ideally, collect data.
+ Be clear and concise — eccentric and bloated, overly complicated reporting
hurts and remains unread.
* Be honest and open — state your / the model’s limitations and gaps.
» Discriminate — between inputs / outputs; driven outcomes and predictions.
+ Be prepared to be unpopular - you are serving the client by serving the veracity
of the model.
+ Be aware that the model is not reality. Understand the difference.
* Never ever change view of reality to fit the model.
* Be curious; be sceptical.

A /cem:msagheck and be checked. Be humble. A
/// , \Pmlechve Security wy
31

Ever tried.
Ever failed.
No matter.
Try again.
Fail again.
Fail better.
Samuel Beckett

SP\ UNIVERSITY OF
s.gwynne@gre.ac.uk %S GREENWICH
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