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Grenfell Tower, London

Built 1974                          new façade cladding 2016                            June 2017



completed 2011                  Torre Dei Moro, Milan             August 2021



0.33                                                2.20  Flashover                                    3.46                  5.20 Flameout                   

An apartment fire in Benidorm, Spain



Horizontal and vertical barriers of external walls

UBBL cl 149

900mm vertical or
750mm horizontal barrier



External wall 
cladding 
system



above 18m height
Full scale test

BS 8414

below 18m height
Material test

Class 0
BS 476 part 6&7



144. Cladding on external wall.

(1) Any cladding on any external walls, if such cladding is 

situated less than 1.2 metres from any point on the 

relevant boundary, shall have a surface complying with 

the requirements for Class O specified in by-law 204.

144.  Cladding on external wall.

(1) Any cladding on any external wall situated less than 2 

metres from any point on the relevant boundary or if the 

building is more than 18 metres in height, the cladding 

shall be constructed entirely of non-combustible materials 

and when tested, shall demonstrate compliance in 

accordance with BS 8414.

(2) Any cladding on any external wall situated 1.2 metres or 

more from the relevant boundary shall, if the building is 

more than 18 metres in height, have a surface 

complying with the requirements specified for Class O 

in by-law 204 except that any part of such cladding 

below the height of 18 metres from the ground may 

consist of timber of not less than 10 millimetres finished 

thickness or of a material having a surface which, when 

tested in accordance with BS 476: Part 6: 1968, has an 

index of performance not exceeding twenty.

(1) Any cladding on any external wall, if such cladding is 

situated more than 2 metres from any point on the relevant 

boundary and the building is less than 18 metres in height, 

the cladding shall have a surface complying with the 

requirements for Class O when tested in accordance with 

in by-law 204 

1984                                                                                             UBBL 2021

above 18m height
Full scale test

BS 8414

below 18m height
Material test

Class 0
BS 476 part 6&7



CLADDING ON EXTERNAL WALL

Relevant boundary 
from external wall 
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‘X’ less than 2 metres

External cladding to be constructed with non- 
combustible material which comply with BS-8414
Part 1 or Part 2

Diagram 4.5.8 

Schematic of  external cladding of building <18m height

UBBL 144(1)
• 144. (1) Any cladding on 

any external wall situated 
less than 2 metres from 
any point on the relevant 
boundary or if the building 
is more than 18 metres in 
height, the cladding shall 
be constructed entirely of 
non-combustible materials 
and when tested, shall 
demonstrate the 
compliance

• in accordance with BS 
8414.

144

< 2m from boundary OR
> 18m height,  comply with BS8414



Relevant boundary from external wall 
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‘X’ any distance
CLADDING ON EXTERNAL WALL

UBBL 144(1)
• 144. (1) Any cladding on 

any external wall situated 
less than 2 metres from 
any point on the relevant 
boundary or if the building 
is more than 18 metres in 
height, the cladding shall 
be constructed entirely of 
non-combustible materials 
and when tested, shall 
demonstrate the 
compliance

• in accordance with BS 
8414.

Diagram 4.5.9 

Schematic of  external wall of building >18m height

144

< 2m from boundary OR
> 18m height,  comply with BS8414



CLADDING ON EXTERNAL WALL

Relevant boundary 
from external wall 
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‘X’ more than 2 metres from 
external cladding

Cladding surface comply with 
Class O requirements

UBBL 144(2)
• Any cladding on any external 

wall, if such a cladding is 
situated more than 2 metres 
from any point on the relevant 
boundary and the building is 
less than 18 metres in height, 
the cladding shall have a 
surface complying with the 
requirements for Class O when 
tested and in accordance with 
by-law 204.

Diagram 4.5.10 

Schematic of  external cladding of building<18m height

144

> 2m from boundary AND
< 18m height,  comply with Class O



Class 0



BS 476 part 6   Fire Propagation Test



BS 476 part 7  Surface Spread of Flame Test



Image source: Arup's slides

UBBL 204 : Spread of flame classification



UBBL 204 : Spread of flame classification

Image source: Arup's slide



204. Classification of restriction of flame

over surface wall and ceiling

(a) Any reference to a surface being Class O

     shall be construed as a requirement that

(i) The material of which the wall or ceiling is 

constructed shall be non-combustible 

throughout; or

(ii)  the surface material, or if it is bonded

      throughout to a substrate, the surface

      material in conjunction with the

      substrate, shall when tested in

      accordance with BS 476: Part 6 and Part 7

      have an index of performance not

      exceeding 6.

(b) Any reference to a surface being of a

     class other than Class O shall be

     construed as a requirement that the

     material of which the wall or ceiling is

     constructed shall comply with the

     relevant test criteria as to surface spread

     of flame specified in relation to that class

     in BS 476: Part 1: Clause 7.

(c) In relation to a requirement that a surface    

     shall be of a class not lower than a 

     specified class, Class 0 shall be regarded 

     as the highest class followed in 

     descending order by Class1, Class 2, 

     Class 3 and Class 4. 

UBBL



UBBL 203 : Spread of flame classification

Image source: Arup's slide



Class 0 is not a fire test classification, but is a definition in the UBBL.

For a material to be defined as “Class 0”, it has to:

1)  achieve a Class 1 fire rating from BS476 Part 7 – Surface spread of flame

2) achieve an index of i1 = less than 6 from BS476 Part 6 Fire propagation.

So, what is “Class 0” ?



BS 8414



CLADDING ON EXTERNAL WALL

INTRODUCTION OF BS 8414 TEST METHOD
• The uncontrollable fire spread on the facade of high-rise buildings have illustrated the importance of 

adequately testing external wall systems on a realistic scale.
• The BS 8414 test methods were developed by the Building Research Establishment (BRE). They 

evaluate whether a cladding system subject to fire breaking out of an opening (such as a window) in 
an external wall, will result in excessive fire spread up the outside of the building and the potential 
for fire to re-enter at a higher level.

• This test method is used to evaluate the design of a cladding system installed on the external walls 
and it is different from BS 476 which only conduct fire test on building materials and structures 
separately. 

• This test is carried out in specialist laboratories such as SIRIM QAS International, and are performed 
on full-scale systems rather than small-scale samples which are carried out by BS 476 tests. 

• It documents the fire propagation response of a complete cladding system as well as the conditions 
of elements of the cladding system such as cladding sheets, fixings, joints, corner flashing, insulation, 
fire stop and cavities at the end of the test.

• It does not cover the performance of doors, windows, balconies, or ancillary penetrations installed on 
the external walls. It also does not cover the exposure to radiant heat from the fire developed on the 
cladding to adjacent building.



CLADDING ON EXTERNAL WALL

BS 8414 IS A TWO PART STANDARD:

• 1. BS 8414-1:2015+A1_2017 
• This test method is to document the fire performance characteristics of non-loadbearing external cladding systems, rain 

screen over cladding systems, and external wall insulation systems when fixed to, and supported by, a masonry 
substrate and exposed to an external fire under controlled conditions. 

• The peak fire exposure is intended to be representative of an external fire source or a fully developed (post-flashover) 
fire in a room venting from an aperture that exposes the cladding to the effects of external flames. 

• This part of BS 8414 is solely intended to give an indication of fire spread across or within an external cladding system.

• 2. BS 8414-2:2015+A1_2017
• This test method is to document the fire performance characteristics of non-loadbearing external cladding systems 

when fixed to, and supported by, a structural steel frame and exposed to an external fire under controlled 

conditions. 
• The peak fire exposure is intended to be representative of an external fire source or a fully developed (post-flashover) 

fire in a room venting from an aperture that exposes the cladding to the effects of external flames. 
• This part of BS 8414 is solely intended to give an indication of fire spread across or within an external cladding system.



CLADDING ON EXTERNAL WALL

• BS 8414 is a large-scale system test that mimics a fire breaking out of a window and exposing a 
cladding system to a severe fire. 

• The cladding system must be tested to the full test duration of 60 minutes without any early 
termination of the test. The 60 minute test measures and evaluates fire spread and mechanical 
performance, including a 30 minute observation to evaluate propagation behaviour post 
exposure.

• Performance criteria for assessing cladding systems tested using BS 8414 are as follows:
• 1. External Fire Spread
• Failure due to external fire spread is deemed to have occurred if the temperature rise above 

start temperature, Ts of any of the external thermocouples at level 2 exceeds 600°C for a 
period of at least 30 seconds, within 15 minutes of the start time, ts.

• 2. Internal fire spread
• Failure due to internal fire spread is deemed to have occurred if the temperature rise above 

start temperature, Ts of any of the internal thermocouples at level 2 exceeds 600°C, for a 
period of at least 30 seconds, within 15 minutes of the start time ts.

• 3. Visible flaming
• Failure of the system is deemed to have occurred if visible flaming, which exceeds the confines 

of the test rig either vertically or laterally during the full 60 minute test period, is observed. For 
the purposes of this clause, visible flaming is defined as a continuous flame which is observed 
for more than 60 seconds duration (i.e. not intermittent or glowing)

Image source: BS 8414 Diagram 4.5.11 

Schematic of standard requirement for 
Test Apparatus



CLADDING ON EXTERNAL WALL

BS 8414 TEST FOR EXTERNAL CLADDING

• 4. Mechanical performance
• Failure will be deemed to have occurred if there is collapse of the system or part thereof, 

flaming or not, onto the floor of the test facility outside the designated crib collapse zone, 
see note 1, within the duration of the full 60 minute test period.

• 5. Burning debris and pool fires
• Failure is deemed to occur if burning debris or a pool fire develops on the floor of the test 

facility, outside the designated crib collapse zone, see note 1.
• Burning debris is defined as visible flaming for more than 60 seconds duration (i.e. not 

intermittent or glowing) within the duration of the full 60 minute test period.
• Note 1: The crib collapse zone is defined as a 2.4m x 1.2m positioned centrally on the 

centre line of the hearth opening (2.4m length parallel to the face of the hearth).

• 6. Additional Requirement

• Where system burn-through occurs so that fire reaches the internal 
surface, failure is deemed to have occurred if continuous flaming, defined as a flame 

with a duration in excess of 60 seconds, is observed on the internal surface of the test 
specimen at or above a height of 0.5m above the combustion chamber opening within 15 
minutes of the start time ts.

144

Only for 
Part 2 Test



SIRIM Test Facility for BS8414



BS 8414-2



Crib 
collapse 
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BS 8414-1 BS 8414-2

Masonry wall

Combustion 
chamber

Crib

Combustion 
chamber

Crib

Structural 
steel frame

‘cladding 
system’

‘cladding 
system’

‘internal surface’



BS 8414-1 BS 8414-2
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Extruded polyurethane XPS Rockwool PIR Rockwool



Case study





















Thank you
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