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Professional guidance Design of building structures for fire

The IStructE has published a new guide aiming to clarify the role of the structural 
enJineer in GesiJninJ bXiOGinJ strXFtXres IRr fi re DnG e[pODin hRZ FRmpOiDnFe Zith the 
functional requirements of the Building Regulations can be achieved.

New guidance supports 
design of building 
str\ct\res for fi re

( n\Tber oM Ä re incidents in recent 
years, most notably the Grenfell 
Tower tragedy in 2017, have led to an 
increased Moc\s on Ä re saMety in tOe 
UK construction sector. This has been 
driven by the increasing complexity 
of modern buildings, the use of new 
Taterials� and tOe evol\tion oM Ä re 
engineering. Questions have arisen 
both about the correct approach to 
take in designing the structure of a 
b\ilding to resist Ä re e_Wos\re� and 
the role of the structural engineer in 
the process.

The Grenfell Tower Inquiry 
OigOligOted a n\Tber oM signiÄ cant 
iss\es in Ä re saMety design� incl\ding 
unclear responsibilities, misuse of 
prescriptive guidance, and gaps in 
competence. These themes were 
explored in the recent CROSS topic 
paper, Mind the gap (see page 6).

The Phase 2 Inquiry report 
recommended that designers should 
i) be able to clearly understand the 
applicability of prescriptive methods 
or statutory guidance to their designs; 
and ii) be clear of their responsibilities 
regarding Ä re engineering�

In response to these developments, 
the Institution has published a new 
guide, Design of building structures for 
fi re! *oTpSianJe approaJO anK tOe roSe 
of the structural engineer. 

The guide has been developed to 
support demonstration of compliance 
with Parts A and B of the Building 
Regulations in England and Wales 
in relation to Ä re saMety oM a b\ilding 
structure. It does this by:
|  outlining the methods available to 

demonstrate compliance
|  providing a framework to support 

designers in their selection 
of appropriate methods to 
demonstrate compliance

|  deÄ ning tOe role oM tOe str\ct\ral 

engineer regarding the performance 
of the structure 

|  laying down criteria for when a 
Ä re engineer and�or ºstr\ct\ral Ä re 
engineer’ are recommended due to 
the nature of the structure

|  advising on how the structural 
engineer and other parties 
should interact.

Although the guide has been 
developed for the regulatory 
framework in England and Wales, 
the principles may also be relevant in 
other jurisdictions.

Who is the new guidance 
aimed at?
The guide is primarily aimed at 
structural engineers, but is also 
relevant to the wider building 
design team, including architects, 
Ä re engineers� WrinciWal designers� 
contractors and building 
control authorities. 

Given the complex nature of 
modern construction projects, with 
multiple stakeholders and overlapping 
responsibilities, the guide may also 
be relevant to clients, regulators 
and project managers who need 
clarity on roles, responsibilities and 
coTWetencies in Ä re saMety design�

What does the guide cover?
Regulatory context and objectives
The guide begins by explaining the 
legal and regulatory framework in 
England and Wales, noting that the 
key aim of the Building Regulations 
is to ensure a reasonable standard 
oM liMe saMety in a Ä re� 0t OigOligOts tOat 
regulations are largely performance-
based (functional requirements) rather 
than prescriptive, meaning designers 
must demonstrate that outcomes 
are achieved.

Approaches to compliance
The guide distinguishes between two 
main design approaches:
|  Prescriptive approaches, 

based on standard guidance 
such as Approved Documents, 
\tilise noTinal Ä res to generate 
thermal actions.

|  Performance-based 
approaches� involving Ä re 
engineering analysis, take into 
account thermal actions based on 
physical and chemical parameters.

Within these approaches, the 
Ä re resistance design oM str\ct\res 
can be evaluated using one of three 
analysis methods:
|  Member analysis involves 

evaluating each individual member 
of the structure, which is assessed 
by considering it fully separated 
from other members, with the 
connection condition with other 
members replaced by appropriate 
boundary conditions.

|  Part-structure analysis involves 
assessment of multiple elements of 
the structure and uses appropriate 
bo\ndary conditions to reÅ ect 
their links with other parts of 
the structure.

|  Global structural analysis
assesses the whole structure.

The guide emphasises that 
Approved Documents are suitable 
Mor ºcoTTon b\ilding sit\ations»� 
but may not be adequate for large, 
complex or innovative structures – 
which may require more advanced 
analysis methods.

Roles and responsibilities
( Rey aiT oM tOe g\ide is to deÄ ne 
the role and scope of the structural 
engineer� and str\ct\ral Ä re engineer 
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�wOere aWWointed�� in relation to Äre 
safety. This should be done at the 
beginning of a project and reviewed 
regularly through its life cycle.

The scope of the structural engineer 
in relation to tOe Äre WerMorTance oM 
the structure is dependent on the 
nature of the structure and whether:
| tOe Äre resistance is inOerent to 

tOe str\ct\re �Tasonry� concrete� 
or applied

| tOe str\ct\re can add to tOe Äre 
load �e�g� Tass tiTber�

| part of the structure is designed by 
a specialist subcontractor.

The guide sets out proposed 
TiniT\T d\ties Mor tOe str\ct\ral 
engineer, based on the IStructE 
Structural Plan of Work 2020 and 
additional reX\ireTents Mor OigOer�risR 
b\ildings �/9)s� in tOe U2 :7,*�
/9) Äre�related recoTTended 
coTWetences Mor str\ct\ral engineers� 
It explains that the structural engineer’s 
actual role should be agreed with the 
client and Tade aware to tOe 7rinciWal 
Designer to ensure that no scope gaps 
e_ist on a WroQect�by�WroQect basis�

Where the structure, building or 
ro\te to deTonstrate coTWliance are 
coTWle_� tOe g\ide notes tOat reviews 
carried o\t by tOe Äre engineer and 
str\ct\ral engineer Tay identiMy gaWs 
in design coTWetence between tOeT� 
;Ois Tay necessitate tOe aWWointTent 
oM a str\ct\ral Äre engineer to carry 
out detailed analysis and design of 
tOe str\ct\re and�or tOe Äre Wrotection 
strategy \nder tOe Äre liTit state 
load case.

�5ote tOat tOe terT ºstr\ct\ral Äre 
engineer» is not MorTally recognised 
but is used to describe an engineer 
witO sWecialist sRills in tOe coTWle_ 
analysis oM str\ct\res s\bQect to Äre 
actions� incl\ding tOe derivation oM Äre 
loading and \nderstanding oM Taterial 
and MraTe WerMorTance in Äre��

6tOer iTWortant asWects relating to 
roles and responsibilities that the guide 
highlights include interfaces with other 
parties, specialist contractors and 
Tan\Mact\rers� and otOer WacRages�

Involvement of specialists
>Oen coTTissioned� a Äre engineer 
\s\ally WreWares tOe Äre strategy� 
oversees the design, and possibly 
constr\ction� Mor Äre saMety and 
coTWliance witO Äre reg\lations� 
0t is recoTTended tOat a Äre 
strategy is always WreWared Mor non�
doTestic WroQects�

Where statute does not dictate 
tOat a Äre engineer is aWWointed� tOe 

g\ide recoTTends tOat a risR�based 
aWWroacO is adoWted to deterTine 
the necessity to appoint one 
(Figure 1). This decision should be 
based on tOe coTWliance aWWroacO� 
coTWle_ity oM tOe b\ilding �or str\ct\re� 
– as judged by the structural engineer, 
and coTWetence oM tOe design teaT 
in relation to the project. The decision 
should be revisited at key stages as 
the design progresses.

0n deterTining tOe coTWle_ity oM 
tOe str\ct\ral WerMorTance in Äre� and 
tOereMore tOe aWWroWriate coTWliance 
approach and, in turn, the need for 
a str\ct\ral Äre engineer� str\ct\ral 
engineers should seek expert 
advice when:
| Äre Oaaards d\e to \se are 

coTWle_ �e�g� storage oM 
ÅaTTable Taterials�

| tOe str\ct\ral MorT res\lts in an 
\n\s\al coTWartTentation strategy 
�e�g� Tod\lar constr\ction�

| non�conventional Taterials or 
section shapes are utilised (e.g. 
e_Wosed Tass tiTber�

| highly rigid structures, or 
str\ct\res relying on global�
MraTe load WatOs are adoWted 
�e�g� Tod\lar constr\ction��

( coTWetency test will deterTine 
tOe need to eTWloy a Äre engineer to 

assist in the design of the structure 
based on:
| tOe coTWle_ity oM tOe str\ct\ral 

WerMorTance in Äre
| tOe coTWliance aWWroacO
| tOe coTWetency oM tOe str\ct\ral 

engineer relevant to the structural 
design Mor Äre�

Summary
Design of building structures Mor Äre 
is an iTWortant Wiece oM g\idance 
that helps structural engineers and 
tOe wider design teaT navigate tOe 
coTWle_ intersection oM str\ct\ral 
design and Äre saMety� )y clariMying 
resWonsibilities� WroToting aWWroWriate 
TetOods and eTWOasising 
coTWetence� it will Wlay a Rey role in 
iTWroving tOe saMety and reliability oM 
Todern b\ildings in Äre conditions�

The new guide is available as a 
free download at www.istructe.
org/Resources/Guidance/Design-
of-IuildinN-structures-for-fire-
compliance.

The drafting of this article was 
supported by the use of generative 
AI to summarise key aspects of the 
guidance. The article was written by 
members of the Institution’s Editorial 
and Technical departments and 
reviewed by the Technical department.

È FIGURE 1: Decision tree for advising whether structural design requires specialist
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