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Technical Challenges facing our industry

Martin Milner
Technical Consultant

STRUCTURAL
| TIMBER
ASSOCIATION



2%, TIMBER
ﬁfm\m BEVELOPMENT SUPPLY DESIGN SUSTAINABILITY EDUCATION LIBRARY EVENTS

LATEST NEWS

Fire Safety

—> One month until the

WOOd in Construction Wood Awards 2023 Close

This site is suitable for a wide range of users, with technical information levels 1 and 2 available on closed toggles. Performance figures
make encouraging
Technical level 1 reading for 2023, says
Technical level 2 latest CPA survey

Constructing fire-safe
timber buildings

Softwood imports
resilient in early 2023,
says TDUK
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Key elements of
Designing for fire safety

Reaction-to-fire performance

Fire Safety S T s
Wood in Construction

Connections

This site is suitable for a wide range of users, with technical information levels 1 and 2 available on closed toggles.

‘ Separating construction
Technical level 1

Technical level 2 . i —
Fire safety is complex. Although this site allows you

to navigate to specific areas, we recommend you
visit all sections to get a thorough understanding of
the subject - see for a visual flow of
information on thesas
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Users

Technical level 1

Technical level 2

Design
Architects, structural engineers,
fire engineers and structural fire engineers

Construction
Timber-specific and fire product supply chain
for timber construction, and contractors

Regulation
Building Control, LABC (UK),
standardisation and reqgulators

Clients/project management
Developers, owners, mortgage lenders,
insurers, architects and project managers

Fire brigade
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» external fires (commonly starting on a balcony) traveling through the eave
 cavity fires traveling to the attic

Fire statistics (Technical level 1)

The fire statistics collated for the year end March 2022, concluded ‘nearly one third (30%)
of dwelling fires had no fire damage, in around a third (33%) the damage was limited to
the item first ignited and in roughly a quarter (24%) the damage was limited to the room
of origin. The remaining 14 per cent of dwelling fires were larger fires, either “limited to
floor of origin”, “limited to 2 floors”, “affecting more than 2 floors”, “limited to roofs and roof

spaces” or the “whole building’. (FIRE0203).




» Fire spread through the attic to large parts of the building.
» Fire spread along the facade entering the building (most commonly into the attic).
« Fire spread through wall and floor cavities.

» external fires (commonly starting on a balcony) traveling through the eave
» cavity fires traveling to the attic
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Fire spread through rooffattic to significant

\\\‘E’ building share: 14 identified cases
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Figure 3: Identified paths of fire spread in fires that involved at least three fire
compartments.
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1. Through separating elements, typically walls and floors of a building
2. Through joints between separating elements to neighbouring compartments and
associated construction tolerances

3. Through junctions between building parts or intersections & & 8
4. Through building services, penetrations and openings 8 — ' ’_, !
5. Through concealed construction cavities ! N == W
8- /8
Specific considerations for timber construction 4 .

In addition to quidance in the Building regulations, other publications are available: for
example for lower rise construction, The Structural Timber Association Fire Safety In use
quidance Volume 2 - Cavity barriers and fire stopping

« Fires in cavities in residential buildings (2013) The performance of cavities barriers
in external walls with combustible materials, NHBC Foundation, 2013
o Design principles for fire safe detailing in timber structures (2020), Werther N. et al

World Conference of Timber Engineering Santiago, Chile ] gﬂm



Load-bearing timber wall and floor assemblies S (-

Load-bearing assemblies

. o . . . GtF Cladding failure time ¢, = 55 min
e Charring and verification of load-bearing capacity ° :
—7 45 x 95 Glass wool - = - - _
C\
| 45 x 120 Glass wool - = - . N
European standards & (b B I . e m———
. . " KJ 45 x 195 Glass wool 10.4 1.1 1.6 121 12.0
e Timber frame floor and wall assemblies £<D
e 45 x 220 Glass wool 200 211 218 | 226 | 224
B ; GtF + WB10 Gypsum failure time t, = 55 min
e Structural stability at fire exposure B e S . - - - -
C_<) 45x 120 Glass wool 0.3 0.3 0.3 0.4 0.4
i 45 x 145 Glass wool 29 31 33 35 34
e 45 % 195 Glass wool 196 207 214 221 220
= 45 x 220 Glass wool 245 | 259 | 268 277 | 275
GtF + WB20 Gypsum failure time t, = 55 min
uj 45 x 95 Glass wool - - = = i
% 45 x 120 Glass wool 47 5.1 53 56 55
w1 45 x 145 Glass wool 14.2 151 15.6 16.3 161
. C>) 45 x 195 Glass wool 270 | 285 | 294 | 305 | 303
= 45 x 220 Glass wool 320 | 337 | 348 | 361 358
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“ L oad-bearing timber wall and floor assemblies

H Load-bearing tim

= I e | 45 x 220 Glass wool | 72 | 8.2 ] 91

Mote: For walls, buckling around the weak axis of the stud may be relevant and in these cases the values are given as italics.

Table 8: Load-bearing capacity at fire for floors with |-joists insulated with stone wool (Technical level 2)

Table 5: Characteristic load-bearing capacity at fire from one side for CLT walls (Technical level 2) (-]

GtF + GtA Cladding failure time t, = 55 min

Table 6: Load-bearing capacity at fire for floors insulated with stone wool (Technical level 2) ] eyl stane weol 134 | 7
\ \ il H200 Stone wool 204 2.61

| \ Ul ‘ H250 Stone wool 2.80 | 3.59

Table 7: Load-bearing capacity at fire for floors insulated with glass wool (Technical level 2) e ' 1| H300 Stofe ool 352 463
H350 Stone wool 4.49 573
GtF + GtF Cladding failure time t, = 60 min

= H150 Stone wool 137 | 18

v 2l A (o : H200 Stone wool 208 267

GtF + GtF + void Cladding failure time £, = 60 min [ : :‘ H250 Stonewool 2.86 | 167

- Particle board 22 mm on non-exposed side — [ | H300 P— 3560 472
| 45 x 145 Glass wool 1.37 157 1.76 2.35 2.94 H350 Stone wool 4.57 5.84

45 x 195 Glass wool 2.85 3.25 3.66 4.88 6.10 e P ————

45 x 220 Glass wool 378 432 486 6.48 8.10 ~<E H150 Stane wool 0.21 | 03

. r 1| Heo0 Stone wool 035 0.44

() )| | a0 Stone wool 063 | 079

—_——— H300 Stone wool 1.02 1.28

H350 Stone wool 1.49 ‘ 1.88

Table 8: Load-bearing capacity at fire for floors with l-joists insulated with stone wool (Technical level 2) -]
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Differences in UK and European views on protection of structures (Technical level
2)

The above calculation methods/build-ups are not available to designers in the
UK.

In the UK it is common for specifiers to use manufacturers’ guidance for
composite build-ups, which have been confirmed by testing.

It is important to note that testing will apply to the tested configuration only and cannot
be assumed to cover even minor variations in set-up. Test houses and supply chain
partners can be consulted for guidance.
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Fire safety
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Predominant Prescriptive Prescriptive  PB! PB PB
design approach

Poperty protfctlon Unlikely Some? Yes Yes
requirements

Fire fighting strategy . 4
(incl; reed for Unlikely No Yes Yes Yes
assisted escape)
Low-rise Mid-rise with some Tall with some Very tall and
<11 m top storey complexities complexities complex
fioar 11 - 1B m top storey floor 18 — 30 m top storey floor >30 m top starey floor

Figure 1: Influencing factors for Prescriptive and Performance-based design

Note 1: Performance-based design (PB)

Note 2: Subject to the insurance requirements of the project

Note 3: The most appropriate design approach will depend on building type and use. In
this application, a combination of design approaches is common
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BS 9991:2015

I . BSI Standards Publication

““ =En £le » Fire safety in the design, management and use
of residential buildings. Code of practice

.
bSl- making excellence a habit”™

Increasing use of timber
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Fire Safety #
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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 for a reasonable period

|

Structural (fire) safety objective

Provision of adequate time
cognisant of building size and use




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 for a reasonable period

Structural (fire) safety objective

Provision of adequate time

e e Adequate likelihood of surviving burn-out




fire resistance strategy for residential buildings

What is the Consequence class of structure

Consequence class to EN 1991 1-7

Consequence class 1

Consequence
class 2a

Consequence
class 2b

Consequence
class 3

2

a4

¥

h

Prescriptive approach

Prescriptive
approach likely
to be
acceptable

Prescriptive
approach may not
be suitable and is
to be checked
against user and
escape strategy

Not suitable for
external walls
Performance
design for internal
elements
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What is the use of the building

Single dwelling Multi Multi occupancy Multi occupancy
occupancy - but no greater
Below 11m than 18m upper
upper floor floor level
level
¥ Eg = *®
Prescriptive approach Prescriptive Prescriptive Mot suitable for
approach likely | approach may not | external walls
to be be suitable and is | Performance
acceptable to be checked design for internal
against user and elements
escape strategy
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ADB changes




a A
Table B3 Specific provisions of the test for fire resistance of elements of structure, etc. Pre 2023
Part of building Minimum Alternative minimum provisions when tested to Type of And all
rovisions when the relevant part of BS 476" (minutes exposure
s e o i Other states
Loadbearing Integrity Insulation
relevant European capacity®
standard
(minutes)”
1. Structural frame, R see Table B4 See Table B4 Not applicable  Not applicable  Exposed faces
beam or column.
2. Loadbearing wall R see Table B4 See Table B4 Not applicable  Not applicable  Each side
(which is not also separately
a wall described in
any of the following
items).
Iable B3 Continued
Part of building Minimum Alternative minimum provisions when tested to Type of
provisions when  the relevant part of BS 476 (minutes) exposure
tested to the Loadbearing Integrity Insulation
relevant European - o ;)
standard Py
(minutes)”

5. External walls

a. any part amaximum  RElsee Table B4  See TableB4  See Table B4 See Table B4
of 1000mm from any
point on the relevant

boundary*

b. any part a minimum  RE see Table B4 See TableB4  See Table B4 15 min From inside
of 1000mm from the and 115 the building
relevant boundary®

c. any part beside an RE 30 30 min 30 min No From inside
external escape provision?® the building
route (Section 2,

Diagram 2.7 and

Section 3, Diagram
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- )
Table B3 Specific provisions of the test for fire resistance of elements of structure, etc.
Part of building Minimum Alternative minimum provisions when tested to Type of
provisions when  the relevant part of BS 476® (minutes) exposure
tested to the Loadbearing Integrity Insulation Jan 2023
relevant European capacity?
standard P
(minutes)"
1. Structural frame, R see Table B4 See Table B4 Not applicable  Not applicable  Exposed faces
beam or column.
2. Loadbearing wall R see Table B4 See Table B4  Not applicable Not applicable  Each side
(for a wall which is separately
also described in
any of the following ,
items, the more Iable B3 Continued
onerous guidance Part of building Minimum Alternative minimum provisions when tested to T f
: ype o
should be applied). | provisions when  the relevant part of BS 476 (minutes) exposure
::IsésgjnrtoES:g eay Loadbearing  Integrity Insulation
standard d o
(minutes)”

5. External walls

a. any partamaximum  REl see Table B4  See Table B4 See Table B4 See Table B4
of 1000mm from any
point on the relevant

boundary*

b. any part a minimum  RE see Table B4 See Table B4 See Table B4 15 min From inside
of 1000mm from the and 115 the building
relevant boundary®

c. any part beside an RE 30 30 min 30 min No From inside
external escape provision the building
route (Section 2,

Diagram 2.7 and

Section 3, Diagram
3n).
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External surfaces

provisions in Table 10.1. The provisions jh Table 10.1 apply to each wall individually in relation to its
proximity to the relevant boundary.

('lhblc 10.1 Reaction to fire
Building type Building height Less than 1000mm from the  1000mm or more from the relevant
relevant boundary boundary
‘Relevant buildings’ as defined in Class A2-s], dO" or better Class A2-s), dO” or better e
. hasght 2 or b, whichewer is greater
regulation 7(4) (see paragraph 1014) . pe st
All ‘residential’ More than 1im Class A2-s1, d0” or better Class A2-s], dO™ or better
purpose groups -
(purpose gr 1 Nmorless Class B-s3, d2® or better No provisions
and 2)
Assembly and More than 18m Class B-s3, d2” or better From ground level to 18m: class C-s3, d2¥
recreation or better
From 18m in height and above: class B-s3,
d27 or better
18m or less Class B-s3, d2” or better Up to 10m above ground level: class C-s3,
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‘ Insurance Project Questionnaire
for Builder’s Risk

lnsurance

1. Resilience Strategy Definition
&
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Unintended consegquences
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y TIMBER . y Structural timber buildings

——— fire safety in use guidance
Volume 1 - Pattern book systems
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Structural timber buildings fire safety in use guidance

Volume 6 - Mass timber structures;
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Building Regulation compliance B3(1)

—aanC

frrad £ﬂtm@) “ STAJA‘ STA Advice Note 7

Robustness against fire
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Part 3 - Fire Safety Strateqgy (FSS) for structural timber buildings
Thes forms part of Advce Note 7 on structural tmber bulding robustness against fire. Advoe Note 7 comprses

Part 1 - Design concepts for the in-senvice e of the bulding

Part 2 - Sructural tmber external wall compiance route for fre safety

Part 3 - Fire Safety Strategy 59 k

uctural Simber buldings (ihis document)

Part 4 - Fire safety of tacade systems for structural bmber buldings

Part 5 - Desin of escape distances during the consénuction process.

STRUCTURAL
TIMBER
ASSOCIATION




3¢ CROSS

Volumetric modular buildings
and fire

A report has been received concerning
volumetric modular construction. in the
form of permanent stacked modular
buildings

MW |
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‘3D testing




‘Battens over Insulation over studs
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Flats to be pulled down after just six years

In 2014, following further reports of water damage in two
ground floor flats, they undertook more investigations, at
which point they said it became clear that more detailed work
was needed to “ensure the buildings were suitable as long
term homes”.

X appointed a team of experts who identified 10 “significant”

problems, including water damage to the buildings’ timber
frames, defective balconies, problems with the roofs and fire

protection issues.
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Durability

Robustness
Moisture
Fire




