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Work Packages

WP5
Commercial
Research
(other producers)

Cor:vﬁé:nce WP2 WP3 WP4 WP7
rant;ma Training Literature review Compliance pathway Dissemination
(all produczrs) (all producers) (all producers) (all producers) (all producers)
WP3A

Small Scale Testing
(all producers)

WP6
Multi Occupancy
Resi Research
(other producers)

Clarity as to whether generalisation is possible or if large scale
experiments must include a variety of supplier’s panels
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Comparative small-scale tests

Variables

* Manufacturer (Stora Enso, Binderholz, KLH)
* Edge joint (Glued vs non-edge-glued)
e Adhesive (HBS vs HBX)

* Lamella thickness (thin vs thick outer lamella)
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Commercial large-scale tests
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Objectives:

* Changes in flame spread
over the ceiling

e Effect of delamination on
self-extinguishment

* HBX performance in a
realistic fire scenario
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Residential large-scale tests

Objectives:

* Demonstrate that current solutions
of encapsulation perform
adequately.

* Optimize the level of encapsulation
and still obtain adequate fire
performance.
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Thank you!
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STA Special Interest Group (SIG) - CLT
compartment fire behaviour

Structural timber buildings: fire safety in use
guidance — Vol. 6

Compliance road-map for B3(1)
Dr. Danny HopKin ceng Firiree Fimeche
OFR - Technical Director @

Danny.Hopkin@OFRConsultants.com
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Mass Timber: Ambition & history

Cross laminated timber (CLT)

Timber advocates reach for the skies

Architects are returning to a building material shunned since the Great Fire of London

y iy 'Plyscrapers’: The rise of the wooden
The Cube © Jack Hobhouse Skyscrdpel‘

Edwin Heathcote MAY 15 2017

By Zaria Gorvett Timber skyscrapers are sprouting up

315t October 2017 across the globe, from Vancouver to
Vienna. Are they strong enough? Will
they rot? And won't they burn down?

Engineered wood products
Timber — the answer to an environmental crisis?
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‘ l // Very big pieces of wood are hard to

We’re encapsulating CLT...even when that set on fire — they aren’t kindling
fails, the CLT behind it will continue to material...
perform structurally and as a
compartment...

The plasterboard gives 49 minutes of fire
protection, after that the timber chars at
0.7mm per minute so we have to ensure we
have enough timber remaining to carry the
loads after 120 mins...

If you’re making a fire, everyone
CLT is not only safe in fire, but safer knows you don’t start with giant

than many other standard materials, logs....
such as steel
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Mass timber — knowledge & competency

The Structural Timber Association Special Interest Group has been formed to
address challenges in the sector, through a series of work packages to provide

both guidance and evidence to support the fire safe design of mass timber High
Rise Residential Buildings (HRRB) and commercial buildings.
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A critical need for compliance guidance

CROSS Safety Report

~
i \ y The risk of collapse of multi-storey CLT
| @ STRUCTURAL X et s
\ U TIMBER ASSOCIATION buildings during a fire
Report ID: 966 Published: 29 March 2021 Ragion: CROSS-UK
Structural timber buildings
fire safety in use guidance
s Overview
Volume 6 - Mass timber structures; o3 ‘Sharethispage
Building Regulation compliance 53(1) A reporter presents concerns about the fire safety of multi
STA e saley research and Deldaace polec storey buildings comprised of cross-laminated timber (CLT) [ Beokmorkthis cage

structures.

These concerns suggest to them an unacceptable risk of
Categories this page

4 i |
collapse in the event of an uncontrolled fire alangeta

Key Learning Outcomes

For designers:

ond Bolding o sirciure type
understanding of the limitations and impact of the use of Buildings
ar Highec-risk bulldings
Residential buildings
For fire engineers: Flats & apartments
Tall buildings
+ Itis good practice to keep up-to date with the latest &
research and guidance on fire safety design of CLT Materials
structures o

For civil and structural design engineers: Project or lifecycle stage

Design
« Early consultation and liaising closely with fire engineers
en f the structu i Design
S_TAJA SSURE ident . Fice salty design

Technical Guidance Note

“The Structural Timber

Association (STA) has recently
published Structural timber
buildings fire safety in use

Work instigated by the Fire
Sector Federation but never
formally published — drafts
in circulation not intended
for adoption

www.structuraltimber.co.uk/se

ctors/clt-special-interest-group guidance (Volume 6) which

sets out credible pathways to
demonstrating compliance

with the requirements of the
buildings regulations”

3L CROSS
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What does it mean to “comply”?

STATUTORY INSTRUMENTS

2010 No. 2214

BUILDING AND BUILDINGS, ENGLAND AND WALES

The Building Regulations 2010

Made 6th September 2010
Laid before Parfiament Sth September 2010
Coming into force 15t October 2010

The Secretary of State is a Minister designated(1) for the purposes of section 2(2) of the European Communities Act 1972(2) in refation to
matters relating to the environment.

In accordance with section 14(3) of the Buiding Act 1984(3) he has consulted the Building Regulations Advisory Committee and such ather
bodies as appeared o him to e representative of the interests concemned

The Secretary of State makes the following Regulations in exercise of the powers conferred by section 2(2) of the European Communities
Act 1972 and by sections 1(1), 2A. 3, 5. 8(2) and (6), 34, 35, 47(1) and 126 of, and paragraphs 1,2, 3, 4, 4A. 7.8, 9, 10.and 11 of Schedule
1 to, the Building Act 1984

[yl
2)
@

S.1. 2008/301
1972 c.68.

1984 £.55; section 126 is cited for the definition of “prescribed”. Section 1 was amended by section 1 of the Sustainable and
Secure Buildings Act 2004 (c.22) and section 2A was inserted by seclion 4 of that Act, section 47(1) was amended by section 8 of
that Act and S.I. 1996/1905; paragraph 4A of Schedule 1 was inserted by section & of that Act; paragraph 7 of Schedule 1 was
amended by section 3 of that Act and by section 11 of the Climate Change and Sustainable Energy Act 2006 (c.19); paragraph &
of Schedule 1 was amended by section 3 of the Sustainable and Secure Buildings Act 2004 and by section 40 of the Flood and
Water Management Act 2010 (c.29); paragraph 11(1)(a) of Schedule 1 was amended by S.|. 1986/452. Certain functions of &
Minister of the Crown under the Building Act 1984 were transferred to the National Assembly for Wales constituted by the
Government of Wales Act 1998 (c.38) by article 2 of, and Schedule 1 to, the Mational Assembly for Wales (Transfer of Funciions)
Order 1999 (S.|. 1999/672) as varied by article 4 of, and Schedule 3 to, the National Assembly for Wales (Transfer of Functions)
Order 2000 (S 1. 2000/253) and have been transferred fo the Welsh Ministers by paragraph 30 of Schedule 11 to the Government
of Wales Act 2006 (c.32). Subject to certain exceplions and reservations, the remaining functions conferred on the Secrefary of
State by the Building Act 1984 are transferred to the Welsh Ministers, as far as they are exercisable in relation fo Wales, by the
Welsh Ministers (Transfer of Functions) (No.2) Order 2009 (S.|. 2009/3019) with effect from 31st December 2011

STRUCTURAL
TIMBER ASSOCIATION

Building offsite solutions in timber

B3. (1) INTERNAL FIRE SPREAD
(STRUCTURE)

The building shall be designed and constructed so that,
in the event of fire, its stability will be maintained fora
reasonable period

B4. (1) EXTERNAL FIRE SPREAD

The external walls of the building shall adequately
resist the spread of fire over the walls and from
one building to another, having regard to the
height, use and position of the building.

Performance based framework...
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What does it mean to “comply”?

STATUTORY INSTRUMENTS

2018 No. 1230

BUILDING AND BUILDINGS, ENGLAND

The Building (Amendment) Regulations 2018

REGULATION 7

Made. 26th November 2018

Laid before Parfament 28th Novermber 2018 ...buildingwork shall be carried out so that materials

ceming il farce #ist Decemer 2018 which become part of an external wall, or specified
The Secretary of State has consulted the Building Regulations Advisory Committee for England and such other bodies as appeared to him to atta Chment' Of a rel evant bUi I ding are Of EUI’Opean
be of the inferests in with section 14(3) of the Building Act 1984(1).

Classification A2-s1, do or Az, classified in accordance

The Secretary of State makes the following Regulations in exercise of the powers conferred by section 1 of, and paragraphs 7. & and 10 of W|th BS EN 13501_1.2007+A1-2009
Schedule 1 to, the Building Act 1984(2).

[0 1984 ¢.55. Section 14(3) was amended by article 8(1) and (3) of S.1. 2009/3019.

@ Section 1 was amended by section 1(1) to (3) of the Sustainable and Secure Buildings Act 2004 (c 22)

...with a prescriptive anomaly
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Routes to compliance for life safety

Standard guidance

| 48 1M Government
Competent decision making P EERTE——
OQ 7 Fire safety
B3. (1) INTERNAL FIRE SPREAD ,@ /
(STRUCTU RE) / / APPROVED DOCUMENT
Q) oc
The building shall be designed and constructed so that, (, 7
in the event of fire, its stability will be maintained fora
reasonable period \Qe / “'lf"“' 1;_':1""::9__‘:":;""" dwellings
L) /7 Rorgirument 83 itare s sprosd B
'& Requrmen 5 e e spread i)
O, ’ B o et
s
Py
7 4 2019 edition — for use in England
Bg4. (1) EXTERNAL FIRE SPREAD A 4
The external walls of the buildingshall adequately Al H H 1 H 1
resist the spread of fire over the walls and from 3 Alternatlve flre englneerlng SOIUtlon
one buildingto another, having regard to the ¥ Ay
height, use and position of the building. =% ~ -
~

Path for relevant buildings Path for the

uncommon

REGULATION 7

...buildingwork shall be carried out so that materials
which become part of an external wall, or specified
attachment, of a relevant building are of European

Classification A2-s1, do or Az, classified in accordance

with BS EN 13501-1:2007+A1:2009...
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Guidance on the route to compliance (WP1)

F“
q STRUCTURAL
TIMBER ASSOCIATION
nber

Building offsite solutions in tim

Structural timber buildings
fire safety in use guidance

Volume 6 - Mass timber structures;

Building Regulation compliance B3(1)

STA fire safety research and guidance project
Version v1.1 October 2020
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Focussed on structural
performance in the event of fire

Caters for new build only, i.e., no
specific guidance for extensions

Targeted at England, specifically
Regulation B3(1)

Part of a larger suite of fire safety in
use guidance

Underpinned by OFR research as
lead consultant to the project
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Clarity of objective
B3. (1) INTERNAL FIRE SPREAD

FIRE GRADING
OF BUILDINGS
> (STRUCTURE)

The building shall be designed and constructed so that,
in the event of fire, its stability will be maintained fora
reasonable period

Structural safety objective

¢ N i

Adequate likelihood of surviving

Adequate time

l burnout
Evacuation time is relatively fast Evacuation is protracted
Fire brigade intervention is rapid Fire brigade intervention involves extensive
and does not require extensive travel travel within the building

within the building
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Bifurcation of structural objectives and
consequence differentiation

Approved Document A: Consequence Classes Approved Document B: Trigger Heights

| Low

I :

High
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Clarity of solution & design evidence

=g

Adequate time

1/}

¢

B3. (1) INTERNAL FIRE SPREAD
(STRUCTURE)

The building shall be designed and constructed so that,
in the event of fire, its stability will be maintained fora
reasonable period

n

Structural safety objective

N

I
&E

Key
1 Initi

3

al surface of member

2 Border of residual cross-ses
Border of effective cross-section

200 edition  for use in Enghand
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Z

1 <1 s 1 a1t
my = AHy [qext + qdch — Gioss — (_

Z

e

dx

E
i

Adequate likelihood of surviving

L

burnout

) a(sq'")
X=Xch at

T5270°C
T,$250°C
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A consequence-
based decision
support tool

1. Establish the consequence class

2. Review permissible compliance
routes

3. Note constraints on the
compliance routes:

Performance-based - always an
option

Guidance-based -

Limited to CC1 and CC2
For CC2b this is encapsulation only
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PERMISSIBLE COMPLIANCE ROUTE
CONSEQUENCE CLASS CONSEQUENCES
GUIDANCE-BASED' PERFORMAMNCE-BASED*
1 Low Yes Yes
28 Low to medium Yes? Yes
2B Medium Yes3 Yes
3 High Nes Yes

NOTE : For England the guidance-based aporoach is documented in, for example, Approved Document 8 which specifies the recommended
fire resisfance rating for elements of structure. Elements are then demonstrated as having adequate fire resistance through appropriafe
testing andvor calewlation methoas, e.g. BS EN 1895-1-2.

NOTE 2: Subject to the purpose group specific height imitations sef out below, offierwise Mofe™ applies.

LIMIT ON UPPER FLOOR LEVEL ABOVE LOWEST

BUILDING TYPE AND OCCUPANCY GROUND LEVEL

Residential 1m
Hotels and other residential 11im
Offices and mercantile 18m
Assemhbly and recreation 7.5m
Education/schools 7.5m

NOTE 3; Only applicable fo mass timber afforded encapsulation with the fining capable of averting pyrolysis for the full duration of the fire
resistance periad.

NOTE 4: Demonstration by a competent fire enginser with relevant experience fsee Saclion 1.4) that the structure has a reasonable fikefihood
af surviving bum-out with due consideration of: the impact of the combusting structure on fire development, the ability of the structure fo
undergo self-extinction, and the ability of the structure to support the applied loads during and beyond the fire event. A performance-hased
assessment may be augmented by project specific festing in support of demanstrating that self-extinction is achisved and that the structure
subsequently remains stable.

NOTE 5: Consequence class 3 structures should be subject to a project-specific system fisk assessment considering fire as an accident, per
Approved Document A and in satisfaction of Regulation A3. This necessitates a performance-hased assessment in all cases.
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Example application 1

ERNAL FIRE SPREAD

Structural safety objective

- Adequate likelihood of
surviving burnout

High rise residential building A relevant building under Regulation 7 — No
8 storeys of CLT (CC2b) CLT can be present in the external wall zone

darT
dx

o1 11 T T a(aq”’)
my = E [Qext + qdch — Gioss — (_k X=xch) T T At

Demonstrate self-extinction

STRUCTURAL
TIMBER ASSOCIATION

Building offsite solutions in timber

|88 1\t Gorvemment

The Bullding Regulations 2010

T<270°C
7,5250°C

Fire safety
K,90
N
| 54mm APPROVED DOCUMENT

.
54 mm
v

T<270°C
T,$250°C

201 edition ~ for use in England

Fully encapsulated
structure for 90 min fire
resistance
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Example application 2

l l INTERNAL FIRE SPREAD
(STRUCTURE)
Al at
in ra
- -

Ground plus two
office (CC2a)

Exposed, partially protected
or encapsulated

Demonstrate that
elements achieve fire
resistance
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Structural safety objective

Adequate time

Functional requirements from Part B (note
building not within the scope of Regulation 7)

Key:

1
2
3
4
3

Original cross-section
Char layer

Residual cross-section
Zero-strength layer

Effective cross-section

|48 1M Govemment

The Bullding Regulations 2010

Fire safety B
APPROVED DOCUMENT

201 edition ~ for use in England

Load-bearing structural elements to achieve
60 min fire resistance
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Musings on extensions

e \What to do in the case of an extension to an
existing building using mass timber?

It depends.....

Does the extension change the
consequence class and, therefore, the
performance objective?

What are the consequences of the extension
‘failing’ and would this undermine the
integrity of the global structural system?

Can the ‘failure’ of the extension be
addressed / mitigated through some other
measure, e.g., a strong floor?

Ultimately a case by case discussion with
the AHJ

Synergy between the Part A and Part B
solutions to the challenge of an extension
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Practical guide to
structural robustness
and disproportionate
collapse in buildings
October 2010

Thelnstitution
o/‘Strqctural
Engineers

|
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Summary

« Mass timber buildings introduce hazards and challenges that are not present in
non-combustible structures

 The first WP has delivered a compliance road-map for B3(1) which guides
designers towards the right expertise, design solutions and evidence in function of
the consequence class and height of the building

* The road-map supports status quo approaches for straightforward buildings, but
promotes more rigorous performance-based assessments where the structure is /
may become exposed and falls within a higher consequence class

 The guidance continues to gather traction as BCB, FRS and CROSS cite it as a
credible means of demonstrating compliance with B3(1)

« The intention is to update the guidance to include an appendix of example
applications

« The STA guidance DOES NOT ADDRESS ALL THE FIRE HAZARDS OR
IMPLICATIONS OF BUILDING WITH MASS TIMBER - the guidance should be
used as part of a holistic fire strategy, delivered by a competent designer with
relevant experience, in dialogue with key stakeholders

ft
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Thanks for listening
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