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A.

INTRODUCTION

1

This Opening Submission

IS

served on behalf of Celotex Limited ("Celotex") 1

pursuant to the Chairman's request for opening submissions from Core Participants
which are focused on the Issues that the Inquiry is investigating and which set out the
position of Core Participants on those Issues. 2

In accordance with the Inquiry

Solicitor's letter dated 30 October 2019, this Opening Submission concerns only the
Issues to be investigated in Phase 2, Module 1. Except where otherwise stated, the
same definitions and abbreviations are adopted in this Opening Submission as are
used in the Inquiry's Phase 1 Report?
2

Celotex re-iterates its deepest sympathy to the families of all those who lost their lives
as a result of the fire on 14 June 2017 at Grenfell Tower and to everyone who was,
and remains, deeply affected by the fire. Celotex endorses the need to ascertain what
caused this fire and ensure that no such tragedy occurs again. Celotex is (and has
from the outset, been) committed to providing its full cooperation and assistance to
the Inquiry.

3

To that end, Celotex has produced documents for the Inquiry following an extensive
collation and review exercise. It submitted a detailed Position Paper in Phase 1 and
has provided detailed lines of questioning to the Inquiry's legal team for Module 1
witnesses.

Its current Managing Director, Mr Dean 0' Sullivan, has provided a

witness statement giving first hand evidence of relevant events where possible and
providing an account of matters discerned by a review of documents produced to the
Inquiry. Celotex has also taken steps to ensure that former employees have obtained
separate legal representation to enable them to provide witness statements where
requested to do so by the Inquiry. Celotex's commitment to assisting the Inquiry
cannot be doubted.

1

2
3

As explained in Celotex's Phase 1 Position Paper, Celotex Limited transferred its business to its parent
company, Saint-Gobain Construction Products UK Limited ("SGCPUK") with effect from 31 December
2015. In this Opening Submission, the term "Celotex" is used to refer to both Celotex Limited and SGCPUK
trading as Celotex.
Inquiry Solicitor's letter dated 25 September 2019, at p. 3.
Definitions and abbreviations are listed in the Glossary at p.336-340 of the Phase 1 Report.
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B.

MODULE 1 ISSUES

4

Celotex understands that Module 1 is to examine the 'Primary Refurbishment' and in
particular: 4
4.1

The cladding- design/selection decisions, compliance and consideration given
to fire risk, with particular focus on:
(i)

ACM panels;

(ii) Rainscreen insulation;
(iii) Window infill panels;
(iv) Windows and window surrounds;
(v) Cavity barriers;
(vi) The architectural crown (the "Crown");
4.2

Fire strategy - development and adequacy, including consideration of
cladding; and

4.3
5

Building control- with principal focus on fa<;ade.

Celotex understands that Module 1 will address Issues 2(a) and 4 of the Inquiry's
Updated List of Issues. 5 In this Opening Submission, Celotex focuses on Issues 4( c),
(d) and (g), namely:
5.1

Was the exterior of the building (including the cladding, insulation, fixings and
windows) compliant with relevant building regulations, British Standards,
guidance and industry practice?

5.2

If not compliant, what elements or aspects of the exterior of the building at the
time of the fire failed to comply with what elements or aspects of what building
regulations, British Standards, guidance and industry practice, and in each

4

Inquiry Solicitor's letter dated 30 October 2019, Annex B.

5

Attached to the Inquiry Solicitor's letter dated 25 September 2019.

2
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case, to what extent?
5.3
6

Who was responsible for such failures?

These issues are relevant to understanding why and how the fire consumed the
cladding fa<;ade on Grenfell Tower. In examining those issues, it will be necessary to
address (among others) Issues 4(a), (b), (f) to (i) and (k) to (o) ofthe Updated List of
Issues. These issues are therefore also considered below, so far as appropriate. Issues
4(e) and G) appear to be more relevant to Modules 2, 6 or 7.

7

In this Opening Submission, Celotex seeks to highlight those areas it considers
important for the Inquiry to investigate in Module 1. Celotex does not at this stage set
out its detailed case on the evidence. The Inquiry is due to hear from 40 factual
witnesses and 3 expert witnesses in Module 1; the appropriate time to make detailed
submissions on their evidence will be in Closing Submissions, which Celotex
understands the Inquiry wishes to receive at the conclusion of Modules 1 to 3,
currently scheduled for the beginning of October 2020.

C.

THE PHASE 1 REPORT

8

The Phase 1 Report provides important context for Phase 2. Celotex respectfully
endorses the Inquiry's conclusions in the Phase 1 Report that:
8.1

The fire started because of an electrical fault in the fridge freezer in Flat 16 for
which the owner of the flat was not to blame. 6

8.2

The fire probably escaped from the kitchen of Flat 16 into the cladding as a
result of the uPVC window jamb deforming and collapsing due to
impingement of hot smoke. As the Chairman said: 7

"As [the jamb} deformed, it fell away from the old timber jamb carrying
with it the insulation board to which it was still attached by adhesive. The
result was to provide a means for the fire to gain access to the cavity
between the insulation and the ACM panels, having overcome the
insignificant resistance of the EDPM membrane. "

6

Phase 1 Report §21.26-21.27

7

Phase 1 Report §22.38

3
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8.3

It is not realistic or helpful to seek to determine the precise sequence in which

the materials in and around the window ignited or burned: "What really matters

is that the design of the refurbishment, the choice of materials and the manner
of construction allowed an ordinary kitchen fire to escape into the cladding
with disastrous results". 8
8.4

The ACM panels were the primary cause of the rapid spread of flame up, down
and around the building. 9 Specifically:
The "principal reason" for vertical flame spread "was the presence of

8.4.1

the ACM panels with polyethylene cores, which had a high calorific
value, melted and acted as a source offuel for the growingfire"; 10
The "main reason" why the flames spread so rapidly down and around

8.4.2

the tower after reaching the top "was also the presence ofACM panels

containing polyethylene cores. In particular,

... the principal

mechanism for horizontal and downwards flame spread was the melting
and dripping of burning polyethylene from the crown and from the
spandrel column panels, which ignited fires lower down the building.
Those fires then travelled back up the building, thereby allowing the
flame front to progress diagonally across each face of the tow er." 11
The Crown "was responsible for the most rapid of the observed lateral

8.4.3

fire spread' .12 Arguments advanced by Arconic and Rydon that lateral
fire spread was caused by the insulation behind the ACM panels, or was
not significantly different from that which took place in other sections
of the building, were contrary to the evidence and should be rejected.
As all three experts (Professor Bisby, Professor Torero and Dr Lane)
agreed, the Crown was "highly effective in propagating the flame front

8

Phase 1 Report §22.39

9

Phase 1 Report §2.13 and Chapter 23

10

Phase 1 Report §23.52; and see also §2.13(a)
Phase 1 Report §23.54

11
12

Phase 1 Report §2.13(c) and 23.55

4
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across the tower". 13
8.5

Effective compartmentation was lost at an early stage as a result of the fire on
the outside of the building entering the flats, typically through the windows
(which shattered in the heat) or the extractor fan units in the kitchens. 14

8.6

The external walls of Grenfell Tower did not meet functional requirement
B4(1) of Schedule 1 to the Building Regulations ("Requirement B4(1)"). As
the Chairman said: 15

"In this case, whether one considers the rainscreen panels alone or the
cladding system as a whole, or even the complete external envelope,
including the original concrete structure, it is clear that the walls did not
resist the spread offire. On the contrary, they promoted it. "
8. 7

The LFB' s preparation and planning for a fire such as that at Grenfell Tower
was "gravely inadequate" .16 Despite the LFB being on notice prior to 14 June
2017 of some of the risks that could be presented by combustible cladding
materials, the incident commanders had received no training in the particular
dangers associated with cladding fires nor in how to recognise the need for an
evacuation or how to organise one. There was no contingency plan for the
evacuation of Grenfell Tower.

Some basic information held by the Fire

Brigade about the tower was wrong, other information was out of date or
missing, despite familiarisation visits having been conducted.
8.8

The failings of the LFB, both in the control room and on the incident ground,
were "significant" and "systemic" Y The firefighters who attended the tower
displayed extraordinary courage and selfless devotion to duty, but the first
incident commanders were ''faced with a situation for which they had not been

properly prepared'. 18 None of them "seem to have been able to conceive of
the possibility of a general failure of compartmentation or of a need for mass
evacuation; they neither truly seized control of the situation nor were able to
13
14

Phase 1 Report §23.43
Phase 1 Report §2.14 and Chapter 24

15

Phase 1 Report §26.4

16

Phase 1 Report §2.17
Phase 1 Report §28.5 and 29.2

17
18

Phase 1 Report §2.19

5
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change strategy". As a result, the stay put policy was maintained long after it
should have been abandoned: 19

"Once it was clear that the fire was out of control and that
compartmentation had failed, a decision should have been taken to
evacuate the tower while that remained possible. That decision could and
should have been made between 1:30 and 1:50am and would be likely to
have resulted in fewer fatalities. The best part of an hour was lost before
AC Roe revoked the 'stay put' advice. "
9

The Inquiry's conclusions concerning (i) the route by which the fire escaped into the
rainscreen cladding cavity, (ii) the ACM panels being the major cause of the vertical,
horizontal and downward spread of flame and (iii) non-compliance of the cladding
fa<;ade with Requirement B4(1 ), provide an important foundation for the Inquiry's
investigation of the Module 1 Issues.

D.

THE PHASE 2 EXPERT REPORTS

10

On 31 October 2019 the Inquiry made available the Phase 2 expert reports of Dr
Barbara Lane, Paul Hyett and Beryl Menzies (together, the "Module 1 Experts"), all
of which are relevant to Module 1.

10.1

Dr Lane examines (i) the fire safety advice provided by Exova ("Lane's Fire

Safety Report") and (ii) compliance by Rydon and RBKC's Building Control
department ("Building Control") with Building Regulation 38 ("Lane's

Regulation 38 Report");
10.2

Mr Hyett examines (i) the design and other work carried out by Studio E and
Harley in respect of the cladding fa<;ade and (ii) associated work carried out by
Rydon, Exova and Building Control ("Hyett Report");

10.3

Ms Menzies examines the work conducted by Building Control in considering
and ultimately approving the TMO's application for building control approval
of the refurbishment works on Grenfell Tower ("Menzies Report").

11

These experts are highly critical of the work and services performed by the designers
(Studio E and Harley), contractors (Rydon and Harley), fire safety consultant (Exova),

19

Phase 1 Report §2.19(b) and 28.5

6
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contract administrator (Artelia) and Building Control inspectors involved in the
refurbishment. They identify a myriad of serious and significant failings on the part
of these designers, contractors, consultants and inspectors, especially in relation to the
design, construction and inspection of the rainscreen cladding facade.
12

For example, the Module 1 Experts variously conclude that:
12.1

The design of the cladding fa<;ade by Studio E and Harley was deficient and
flawed, by reason in particular of: 20
12.1.2 Studio E' s specification, and Harley' s concurrence in the specification,

of insulation which was not of limited combustibility;
12.1.3 The failure by Studio E and Harley to identify and resolve the problems

created by the need to position the replacement windows in the line of
the cladding fa<;ade, out and away from the concrete window surrounds
of the original building structure;
12.1.4 The failure by Studio E and Harley to address and resolve the problem

created by gaps between the edges of the replacement window frames
and the concrete window surrounds (which provided a route by which
fire could readily escape into the cladding);
12.1.5 The failure by Studio E and Harley to design and devise any coherent

strategy for the provision of cavity barriers in the rainscreen cladding
system in accordance with the requirements of Approved Document B,
Vol 2 ("ADB2" 21 ).
12.2

Ex ova's fire safety work was deficient, in particular because: 22
12.2.1 Exova failed adequately to consider and advise on the fire safety of the

cladding fa<;ade, despite having expressly agreed to produce a "detailed

fire strategy" for the proposed refurbishment which would consider
20
21

22

Hyett Report, esp. at Chapters 4-6; and see Executive Summary at §5-7 and 11-14.
References to ADB2 are to the 2006 edition of Approved Document B volume 2, incorporating 2010 and
2013 amendments.
Hyett Report Executive Summary at §15; §5.2.14-5.2.18; Lane's Fire Safety Report Chapters 6 and 9; and
Summary of conclusions at § 15.1.32-15.1.33

7
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"external fire spread', "compartmentation" and "structural fire
protection standards"; 23
12.2.2 Exova misleadingly stated m its first Outline Fire Safety Strategy

Report ("OFSS Report"), issued on 31 October 2012, 24 that: "It is

considered that the proposed changes will have no adverse effect on the
building in relation to external fire spread but this will be confirmed by
an analysis in a future issue of this report", when it had not given any
consideration to the external fa<;ade and, according to Mr Ashton (who
wrote the report), had not been given any information concerning the
cladding fa<;ade, "let alone a proposal that [he} could have analysedfor

the purpose ofpreparing this report"; 25
12.2.3 Exova thereafter failed to carry out any analysis of the impact of the

refurbishment works on external fire spread, despite having agreed (and
been paid) to carry out such an analysis. Instead, it merely replicated
the same wording from its first OFFS Report in subsequent versions of
the OFSS Report. 26 According to Mr Hyett, the importance of this
omission on the part of Ex ova cannot be overstated: it rendered "the fire

strategy for this project seriously deficient throughout all subsequent
design stages and upon completion of the project and thereafter". 27
12.3

Studio E and Rydon should have ensured (but failed to ensure) that adequate
fire safety advice was obtained from Exova. 28

12.4

Rydon was also at fault for (among other things) failing to: 29
12.4.1 Ensure that compliance of Reynobond ACM-PE panels with the

requirements of the Building Regulations and ADB2 was properly
23

See Exova's Fee Proposal (accepted by the TMO): {TM010037619} and {EX000000385}). The scope of
the work covered by Exova's engagement in accordance with its Fee Proposal is analysed by Dr Lane at
§4.1-4.4 of her Fire Engineering Report.

24

{EX000000519}
Mr Ashton witness statement at §4. 9(D) {EXOOOOO 1621}

25
26

{EX000000430} and {EX000001107}

27

Hyett Report, §4.2.20. Dr Lane's analysis is to the same effect: see her Fire Engineering Report at§ 15.1.40.
Hyett Report at §4.4.14-4.4.16

28
29

Hyett Report §4.2.22; 4.4.12-4.4.14; 4.4.17-4.14.22; 4.4.45; 4.5.21

8
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investigated;
12.4.2 Ensure that the works on the cladding fa<;ade were properly co-

ordinated and monitored by, among other things, establishing a matrix
of responsi bili ties for the project;
12.4.3 Ensure that any materials used to infill the gaps in the window

surrounds were properly specified and described on Harley or Studio E
drawings and were compliant with the requirements of ADB2;
12.4.4 Provide adequate and suitable instructions to SD Plastering Limited

("SDPL") in relation to infilling voids and gaps in the window

surrounds.
12.5

Rydon breached regulation 38 of the Building Regulations ("Regulation 38")
by failing to provide adequate fire safety information to the TMO relating to
the design and construction of the refurbishment works on completion of the
works? 0

12.6

Artelia was at fault for failing to ensure that Ex ova (or another fire safety
consultant) was engaged after Rydon's appointment as Principal Contractor to
provide full and proper fire safety advice in relation to the cladding fa<;ade? 1

12.7

Studio E and Rydon failed to coordinate and conduct the building control
application in an orderly and coherent manner. The entire building control
application process was "mismanaged'; the Full Plans application was

"woefully inadequate" and the information thereafter provided to Building
Control was variously out of date, internally inconsistent or "seriously

inadequate". 32
12.8

The work carried out by Building Control was seriously deficient in a number
of ''jundamentaf' ways. In particular, Building Control failed: 33

30
31

Lane Regulation 38 Report, especially at Chapter 15.
Hyett Report §4.4.14-4.4.15

32

Hyett Report Executive Summary, § 10; §4.4.159 and Chapter 5

33

Menzies Report passim; see especially Summary of conclusions at §37-47; Lane Regulation 38 Report at
§15.14 and 20.4.

9
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12.8.1 Adequately to assess compliance of the ACM panels and PIR insulation

used in the rainscreen cladding system with the requirements of ADB2;
12.8.2 To note the omission on the plans submitted to them of cavity barriers

around the window openings;
12.8.3 To check any window or other openings for cavity barriers on site;
12.8.4 To challenge or otherwise address the wholly inadequate submission of

plans, drawings and other information to support the TMO's Full Plans
application;
12.8.5 To check compliance with Regulation 38.
13

Despite the breadth and severity of the Module 1 Experts' criticisms, very few of the
matters that are the subject of those criticisms are addressed in any meaningful way
in the witness statements from the designers, contractors, consultants and Building
Control inspectors involved in the project. It will therefore be necessary for the
experts' criticisms to be explored in detail with the relevant witnesses when they give
oral evidence during Module 1.

14

At this stage, with the limited qualifications identified below in the case ofMr Hyett, 34
the criticisms made by the Module 1 Experts appear to Celotex to be well-founded.
It also seems clear that the failings identified by the Module 1 Experts were the direct

and proximate cause of the Grenfell Tower fire: they led to the exterior envelope of
the building being designed and constructed in a manner that was not compliant with
Building Regulations and enabled the fire to escape into, and thereafter consume, the
fa<;ade on 14 June 2017.
Celotex
15

The responsibility for the design and construction of the Grenfell Tower refurbishment
did not lie with Celotex, which is not a designer, architect or building contractor.

34

As explained further below, Celotex does not agree with (i) Mr Hyett's conclusion that Studio E could
reasonably have relied on the first page of the BBA certificate of Reynobond panels without reviewing the
rest of the certificate, (ii) Mr Hyett's failure to acknowledge the alternative route to compliance under ADB2
§ 12.5 by meeting the performance criteria in BR 135 using full scale BS8414 test data, and (iii) Mr Hyett's
criticism of Celotex at §4.3.12-4.3.16 and 4.3.25 of his Report.

10
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Celotex does not install insulation on buildings and did not do so at Grenfell Tower.
Nor does Celotex manufacture, supply or install cladding systems; and it did not do
so at Grenfell Tower.
16

Celotex's sole role m relation to the Grenfell Tower refurbishment was as
manufacturer and supplier of two insulation products used in the project, namely (i)
RS5000, which was used as one component of the rainscreen cladding system; and
(ii) TB4000, which was found in the window surrounds.

These products were

supplied through third party distributors. Celotex does not as a general rule sell direct
to end users (of whatever nature) and its only contractual relationships are generally
with distributors. That was the case for the Grenfell Tower refurbishment.
17

The reports of the Module 1 Experts demonstrate, furthermore, that the cladding
fa<;ade would have been non-compliant with Building Regulations, and failed with the
same tragic consequences, irrespective of anything done or not done by Celotex.

18

Celotex's involvement in the Grenfell Tower refurbishment is considered further in
Section K below.

E.

NON-COMPLIANCE OF THE EXTERIOR WALLS: INTRODUCTION

19

As indicated above, the Inquiry has found in the Phase 1 Report that the exterior walls
of Grenfell Tower did not, following completion of the refurbishment, meet the
functional requirement in B4(1) of Schedule 1 to the Building Regulations that the
externals walls of a building should adequately resist the spread of fire over the walls.
The evidence currently available makes clear that the cladding facade on Grenfell
Tower also failed to comply with:
19.1

the functional requirements in B3(3) and (4) of Schedule 1 to the Building
Regulations concerning internal fire spread ("Requirement B3(3)" and
"Requirement B3(4)" respectively);

19.2

the guidance in ADB2, especially concerning the use of combustible materials
in a cladding system and the provision of cavity barriers;

19.3

applicable industry standards and practice (including the Standard for

systemised building envelopes (the "CWCT Standard") and associated

11
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guidance produced by the Centre for Window and Cladding Technology (the
"CWCT'')).
20

More particularly, the available evidence appears to show (as further explained below)
that:
20.1

The cladding panels used in the rainscreen fa<;ade, namely Reynobond PE
panels manufactured by Arconic, were not compliant with ADB2 §12.6
because they had no Class 0 classification and were only classified under
European standards as Class E (in cassette form). Furthermore, there was no
viable alternative route to compliance for such panels under ADB2 § 12.5 given
their extremely poor fire performance and tendency to 'flashover' when
exposed to fire (a phenomenon known to Arconic from at least 2011 )_3 5

20.2

The insulation used in the external fa<;ade, including (i) the insulation in the
rainscreen cladding cavity, and (ii) the insulation used to fill cavities and gaps
in the window surrounds, was not of limited combustibility and therefore did
not comply with ADB2 § 12.7; and no alternative route to compliance through
meeting the performance criteria ofBR 135 was demonstrated by the designers
and contractors responsible for the cladding fa<;ade.

20.3

Cavity barriers were not installed in accordance with ADB2, including in
particular ADB2 §9.2, 9.3, 9.13 and Diagram 33.

20.4

For substantially the same reasons, the cladding facade did not comply with
the CWCT Standard or the guidance in CWCT's Technical Note No 73 (the
"CWCT Technical Note").

20.5

By reason of the above failings, Requirements B3(3), B3(4) and B4(1) were
not met.

21

As explained further below, the persons responsible for such non-compliance appear,
on the evidence currently available, to comprise:

35

The witness statement of Claude Wehrle, Head of Arconic's Sales Technical Support Team, reveals (at §63)
that Mr Wehrle knew from at least May 2011 that Reynobond PE panels in cassette form were liable to
'flashover' when exposed to fire ( {MET000531 05} ).

12
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21.1

Arconic, who manufactured Reynobond ACM-PE panels and supplied them to
the UK market on the strength of a BBA certificate wrongly certifying that the
panels could be 'regarded as having a Class 0 surface', when there was no basis
for that certification;

21.2

Rydon, the Principal Contractor that was responsible for carrying out and
completing the Grenfell Tower refurbishment works pursuant to a JCT Design
and Build contract executed on 30 October 2014 (the "JCT Design and Build
Contract");

21.3

Studio E, the architects that were responsible for the Grenfell Tower
refurbishment, initially appointed directly by the TMO pursuant to RIBA
Standard Conditions of Appointment for a Consultant 2010 and subsequently
by novation to Rydon pursuant to a Deed of Appointment; 36

21.4

Harley, who were engaged as the "envelope package" subcontractor by Rydon
with responsibility for the design and construction of the rainscreen cladding
fa<;ade; 37

21.5

Exova, who were engaged as fire safety consultants by the TMO to produce
(among other things) a "detailed fire strategy" for the Grenfell Tower
refurbishment project covering external fire spread, compartmentation and
structural fire protection standards; 38

21.6

Max Fordham, building consultant engineers engaged by the TMO who were
responsible for originally specifying Celotex FR5000 insulation for the
rainscreen cladding fa<;ade; 39

21.7

Artelia, who were engaged by the TMO as Employer's Agent, CDM Co-

36

The RIBA Standard Conditions of Appointment for a Consultant 2010 is at {SEA00004571}; and the Deed
of Appointment is at {SEAOOO 1427 4}. Further terms governing Studio E' s appointment are identified in the
Inquiry's Schedule of Contractual Documents (the "Inquiry's Schedule") at §3 and 6.

37

The unsigned Letter of Intent which Harley accepts governed their appointment by Rydon describes the
"Authorised Works" as the "Design of the Fac;ade Works" {HAR00000120}. Further terms governing
Barley's appointment are set out in the Inquiry's Schedule at §27.

38

As stated in Exova's Fee Proposal, which was accepted by the TMO: see {EX000000385} and
{TMOl 0037619}.

39

Max Fordham was engaged on standard ACE terms; see the Inquiry's Schedule at §65.

13
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ordinator and Quantity Surveyor on standard RICS terms and whose
responsibilities included acting as contract administrator; 40
21.8

Osborne Berry, who were engaged as sub-subcontractors by Harley to install
the windows and rainscreen cladding on the exterior fa<;ade at Grenfell Tower;

21.9

SDPL, who were engaged by Rydon to carry out (among other things) making
good works to the window surrounds on the exterior wall at Grenfell Tower; 41

21.10 John Rowan & Partners ("JRP"), who were engaged by the TMO as Clerks of

Works.4 2 and
'
21.11 Building Control, who were responsible for checking compliance of the

refurbishment works with the Building Regulations pursuant to the Full Plans
application made by the TMO on 24 August 2014.
22

The TMO: In addition, consideration must be given to the extent to which the TMO
prioritised cost savings when making decisions about the project. For example, the
evidence suggests that the "driver" of the value engineering discussions which led to
the decision to use ACM-PE rather than zinc panels was the TMO's budget, which
demanded that "circa £800/(' be shaved off the cost of the project; 43 and the TMO
chose not to engage Artelia in a full project management capacity and insisted that it
(and not Artelia) acted as Client Design Advisor. 44 The consequences of this approach
will need to be explored in the evidence.

23

The relevant provisions of the Building Regulations, ADB2, the CWCT Standard and
the CWCT Technical Note are summarised in Section F below. The nature and extent
of the cladding fa<;ade' s non-compliance with these provisions is considered in
Sections G to I below.

40

The contractual terms governing Artelia's appointment are identified in the Inquiry's Schedule at §60-61.

41

Relevant contractual documents are identified in the Inquiry's Schedule at §54; see also Mr Dixon's witness
statement at § 13 ff. {SDPOOOOO 196}.

42

JRP were engaged on the terms of the TMO's invitation to tender and JRP's tender response: see the Inquiry's
Schedule at §70.

43

See email exchanges involving Rydon, Artelia and others in March 2014: {RYD00003315} and
{RYD00003348}.

44

See Simon Cash's witness statement at §6-14, 22 and 148 {ART00006544).

14
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F.

THE BUILDING REGULATIONS, STATUTORY GUIDANCE AND CWCT
STANDARD
Introduction

24

Since the Grenfell Tower fire, there has been considerable comment about the alleged
lack of clarity, and ambiguity, of ADB2. However, the relevant provisions of ADB2,
so far as the key elements of the cladding fa<;ade on Grenfell Tower are concerned,
were at all material times clear. 45 Those provisions should have been familiar to, and
understood by, the construction professionals involved in the Grenfell Tower
refurbishment, including Studio E, Harley, Rydon, Exova, Artelia and Building
Control (who as the relevant enforcing authority should have had a close and detailed
knowledge and understanding of the requirements of ADB2). Any alleged lack of
clarity or 'user-friendliness' on the part of ADB2 does not afford any of these
construction professionals with an excuse, let alone justification, for not having had
the requisite knowledge and understanding of its fire safety provisions.

25

Despite the obvious importance of those provisions, the witness evidence served for
the purposes of Phase 2 suggests that the construction professionals involved in the
design, specification, construction and inspection of the Grenfell Tower cladding
facade were either unaware of, or misunderstood, the key provisions. In particular:
25.1

Neither of Studio E's architects involved in the project (Mr Sounes and Mr
Crawford) appear to have had any, or any adequate, understanding of the
requirements of ADB2 concerning the use of combustible materials and/or the
provision of cavity barriers in a rainscreen cladding system;

25.2

Harley appears to have assumed that any product with Class 0 classification
qualified also as a product of limited combustibility, whereas ADB2 makes
clear that these are two separate concepts that are not necessarily equivalent

45

See Mr Hyett's Executive Summary at§ 14: ADB2 "was clear and reliable in all aspects of its guidance in
terms of meeting the requirements of the Building Regulations with respect to the thermal insulation as
affixed to the outside face of the existing spandrel panels and columns; the new window system; the cavity
barriers; the window infill panels and the insulation inserted behind the linings at the interior head/jamb/sill
interface".
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(as Harley was in fact told by Exova in September 2014); 46
25.3

Harley's designers (principally Mr Lamb and Mr Anketell-Jones) appear to
have had no adequate understanding of the requirements of ADB2 concerning
the provision of cavity barriers;

25.4

Rydon' s witnesses do not demonstrate any knowledge or understanding of the
relevant fire safety requirements set out in ADB2;

25.5

Artelia similarly appears to have had no knowledge or understanding of the
relevant fire safety requirements set out in ADB2;

25.6

The Building Control inspectors who inspected the cladding works (Mr Hoban
and Mr All en) appear to have had little or no understanding of Requirements
B3 and B4.

26

In these circumstances, it is important to be clear as to what the Building Regulations
and ADB2 required, as regards fire safety.
Building Regulations, Schedule 1

27

Schedule 1 to the Building Regulations required:
27.1

By Part B3(3), that where reasonably necessary to inhibit the spread of fire
within the building, measures shall be taken, to an extent appropriate to the
size and intended use of the building, comprising sub-division of the building
with fire-resisting construction;

27.2

By Part B3(4), that the building shall be designed and constructed so that the
unseen spread of fire and smoke within concealed spaces in its structure and
fabric is inhibited;

27.3

By Part B4(1), that the external walls of the building shall adequately resist the
spread of fire over the walls.

46

See paragraph 80 below.
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ADB2
28

ADB2 sets out guidance, issued by the Secretary of State, with respect to meeting the
requirements of Part B of Schedule 1 to the Building Regulations. 47 Complying with
ADB2 is not compulsory but under s.7 of the Building Act 1984, compliance with an
Approved Document may be relied on to negative liability for breach of the Building
Regulations.

29

As regards Part B4 of Schedule 1 to the Building Regulations, ADB2 provided clear
guidance in Section 12 concerning the construction of external walls. Specifically:
29.1

Section B4, § 12.5 of ADB2 set out the essential and over-arching requirement
that: "External walls should either meet the guidance given in paragraphs 12.6

to 12.9 or meet the performance criteria given in the ERE Report Fire
performance of external thermal insulation for walls of multi -storey buildings

(BR 135) for cladding systems using full-scale test data .from BS 8414-1:2002
orBS 8414-2:2005". The same paragraph warned that:
"The external envelope ofa building should not provide a medium for fire
spread if it is likely to be a risk to health or safety. The use of combustible
materials in the cladding system and extensive cavities may present such
a risk in tall buildings. "
29.2

Section B4, §12.6 to 12.9 of ADB2 required:
29.2.1 By § 12.6, that the external surfaces of walls should meet the

requirements indicated in Diagram 40, which included a requirement
that the external surfaces of walls in buildings over 18m should have
Class 0 (national class) or Class B (European class) classification;
29.2.2 By §12.7, that in a building with a storey 18m or more above ground

level, "any insulation product, filler material (not including gaskets,

sealants and similar) etc. used in the external wall construction should
be of limited combustibility (see Appendix A)"; and
29.2.3 By § 12.8, that "Cavity barriers should be provided in accordance with

47

All references in this Opening Submission to ADB2 are to the 2006 edition incorporating 2007, 2010 and
2013 amendments, which was in force at the time of the Grenfell Tower refurbishment project.
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Section 9".

29.3

Appendix A of ADB2 provided, at §9, that "[m}aterials of limited
combustibility are defined in Table A7''. Table A7 included (among other

things) two columns setting out "Definitions of materials of limited
combustibility".

In general terms, these provided that a material was of

'limited combustibility' if it was (i) non-combustible (e.g. was totally
inorganic, such as concrete) or (ii) classified as Class A2 or better under
European standard EN 13501-1:2007 ("EN13501").
29.4

Section 9 of ADB2 set out guidance concerning internal fire spread, I.e.
Requirements B3(3) and B3(4). Specifically:
29.4.1 ADB2 §9.1 warned that: "Concealed spaces or cavities in the
construction of a building provide a ready route for smoke and flame
spread ... As any spread is concealed, it presents a greater danger than
would a more obvious weakness in the fabric of the building'.

29.4.2 ADB2 §9.2 stated that (i) cavity barriers were for the purpose of subdividing "cavities, which could otherwise form a pathway around the
fire-separating element and closing the edges of cavities"; and (ii)

cavity barriers were to be installed in the specific locations set out in
Diagram 33, including (a) to "[c) lose [the cavity} around openings" in
the external wall, such as windows, (b) to "[c}lose [the} top of [the}
cavity", and (c) in line with the junction of compartment floors and the

external wall.
29.4.3 ADB2 §9.3 restated in words what was set out in diagrammatic form in
Diagram 33, namely that: "[cjavity barriers should be provided to close
the edges of cavities, including around openings".

29.4.4 ADB2 §9.13 provided that cavity barriers around openings may be
formed by the window or door frame, but only

"if

the frame is

constructed of steel or timber of the minimum thickness [set out in
§9.13(a) to (d)]".
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30

From the above provisions, it was (or should have been) clear to any construction
professional designing or constructing a rainscreen cladding system for a building
over 18m in height that:
30.1

If the linear route to compliance under ADB2, §12.6 to 12.9 was to be
followed, the cladding panels had to be classified as Class 0 or Class B (or
better) under EN13501, and the insulation had to be of limited combustibility
(meaning in practice classified as Class A2 or better);

30.2

If (i) cladding panels were to be used that were not Class 0 or Class B (or
better), and/or (ii) insulation was to be used that was not of limited
combustibility, the only route to compliance with ADB2 of such a system was
by means of a holistic fire engineering assessment or by demonstrating that the
system would satisfy the performance criteria given in BRE 135 using full
scale test data from BS8414 testing (as to which, see paragraphs 32 to 38
below);

30.3

Cavity barriers were required to be installed in accordance with ADB2, Section
9, in particular (i) to close the edges of cavities, including around window
openings; and (ii) at the junction of the rainscreen cavity fa<;ade with
compartment floors;

30.4

Window frames did not qualify as cavity barriers unless they met the
requirements of ADB2 §9.13, i.e. were constructed of steel or timber of the
minimum thickness set out inADB2 §9.13(a) to (d).

31

Regrettably, these essential requirements do not appear to have been understood, let
alone met, by those responsible for the design and construction of the rainscreen
cladding fa<;ade on Grenfell Tower. It also seems clear that the same requirements
were not understood by Building Control, who failed to identify the extensive noncompliance of the rainscreen cladding fa<;ade with ADB2.
BR135

32

None of the designers, consultants or contractors involved in the design and
construction of the cladding fa<;ade have suggested that they gave any consideration,
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at any stage, to meeting the requirements of the Building Regulations by
demonstrating that the rainscreen cladding system met the performance criteria set out
in BR 135. 48

Nevertheless, for completeness, the key features of BR 135 are

summarised below. 49
33

BR 135 set out the performance criteria and classification methodology of BS8414.
It explained that this full-scale test had been developed in response to

recommendations made by the House of Commons Select Committee established to
consider the risk of fire spread on external cladding systems following a fire at
Garnock Court, Irvine in 1999. The Select Committee had concluded (among other
things) that "all external cladding systems should be required either to be entirely non-

combustible, or to be proven through full-scale testing not to pose an unacceptable
level of risk in terms offire spread'. 50
34

BR 135 made clear that any classification under BS8414 "applies only to the system

as tested and detailed in the classification report"; and further stated that: 5 1
"The classification report can only cover the details of the system as
tested It cannot state what is not covered When specifYing or checking
a system it is important to check that the classification documents cover
the end-use application".
35

BR 135 also provided extensive guidance about the hazards posed by exterior wall
cladding systems. Specifically, BR 135 warned that external cladding systems offer
a potential route for fire spread through multi-storey buildings and that close attention
should be paid to the installation of cavity barriers to inhibit the spread of flame in the
event of a fire involving an external cladding system. For example, BR 135 stated as
follows (emphasis added):

48

49

Mr Hyett does not address this alternative route to compliance in his Report; this may reflect the fact that no
consideration was given to BS8414 testing and/or compliance with the performance criteria in BR 135 in the
Grenfell Tower project. On this, see further paragraph 104 below.
All references to BR 135 in this Opening Submission are to the 3rd edition, published in 2013. The guidance
set out in the 2nd edition, published in 2003, was to similar effect.

50

See Mr Colin Todd's Phase 1 Report at §5.2.21-5.2.26.

51

BR 135, 3rd edn., at p.l9 (BS 8414-1) and p.23 (BS 8414-2); emphasis added. As explained in Section K
below, Celotex's marketing literature similarly recorded that the ERE's certification ofRS5000 applied only
to the specific system tested to BS8414 and that any changes to the components of that system would need
to be considered by the building designer.
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"If flames

become confined or restricted by entering cavities within the
external cladding system, they will become elongated as they seek oxygen
andfuel to support the combustion process. This process can lead to flame
extension offive to ten times that of the original flame lengths, regardless
of the materials used to line the cavities. This may enable fire to spread
rapidly, unseen, through the external cladding system, if appropriate fire
barriers have not been provided." (§3.3.2)
"there is potential for fire to propagate throughout the system if adequate
fire barriers are not installed Since a cavity is likely to be present behind
the insulation boards in [lightweight frame systems], it is important that
this potential is recognised, and adequate fire-stopping is provided,
using fire barriers or fire-stopping details to maintain the system's
stability in the case offire." (§6.3.2)

"If the fire is able to enter the cavity, it may propagate unseen through the
system if adequate fire barriers are not employed This may result in
significant risk ofsystem collapse, or in the fire breaking out at significant
distances from its origin. ... In order to counter the possibility ofrapidfire
spread and potential system collapse, the design and selection of
materials used to construct these systems should address these issues,
including the provision offire barriers." (§6.4)
"As it can be difficult to prevent fire entering the cavity and spreading in
these systems, the selection of the insulation materials used and the design
of the fire barriers to close these cavities are particularly important. ...
Once the fire enters the cavity, the surface of the insulation materials is
exposed to the fire source. The fire is contained within a narrow cavity,
which will encourage elongation off the flame front, and so increase the
potential for propagation of the flames through the cavity. It is therefore
essential to provide suitable fire barriers to protect these systems".
(§6.4.1)
"Combustible panels ... generally have good surface spread of flame
characteristics to prevent rapid fire spread across the surface of the
system, but once the panels become involved in the fire, they have the
potential to generate falling debris, add to the overall fire load, and
provide a route for fire to propagate up the outside of the building".
(§6.4.1)
36

No construction professional reading BR 135 could have been in any doubt about the
fundamental importance of (i) making provision for cavity barriers and (ii) ensuring
that the fire safety risks of using combustible panels were carefully considered.
However, this guidance appears to have been ignored by the designers, contractors,
consultants and Building Control inspectors involved in the Grenfell Tower project.
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Desktop Study I Holistic Fire Engineering Assessment

37

ADB2 makes clear that there may be "alternative ways of achieving compliance with
the requirements" of the Building Regulation. 52

Two alternative methods were

generally accepted at the time of the Grenfell Tower refurbishment project, namely
reliance on (i) a desktop study from a suitably qualified fire specialist stating whether,
in their opinion, the BR 135 performance criteria would be met by the proposed
system; or (ii) a holistic fire engineering report taking into account (among other
things) the building geometry, ignition risk and other factors restricting fire spread.
38

The acceptability of desktop studies extrapolating from full scale BS8414 test data
was implicit in ADB §12.5 and holistic fire engineering was expressly mentioned as
an alternative approach to fire safety in ADB2 §0.30.

Both approaches were

recognised as alternative routes to compliance by the Building Control Alliance
("BCA") in their Technical Guidance Note 18 (the "BCA Guidance Note"). 53

However, neither approach appears to have been considered, let alone followed, in the
case of the Grenfell Tower project.
General Awareness

39

The publications mentioned above- ADB2, BR 135 and the BCA Guidance Notewere (or should have been) well known to construction professionals and Building
Control inspectors at the time of the Grenfell Tower project. They were generally
accessible and widely publicised: see e.g. the NHBC article published in February
2015 which drew attention to the BCA Guidance Note (issued in June 2014) and
specifically highlighted that (i) thermosetting insulants (such as rigid polyurethane
foam boards) did not meet the limited combustibility requirements of ADB2 Table A7
and so should not be accepted as meeting ADB2 §12.7; and (ii) cavity barriers in
accordance with ADB2 Section 9 were required in all cases including around openings
in the fa<;ade. 54 The evidence of Mr Stearne, the Technical Manager of SIG plc
("SIG"), one of the third party distributors used by Celotex, shows that this

52

ADB2, Use ofguidance atp.S; and §0.21.

53

See the BCA Guidance Note 18 issue 0, dated June 2014 {CEL00001120} and the BCA Guidance Note 18
issue 1, dated June 2015 {CEL00001135}.

54

{SIG00000482}
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information was generally known to distributors and suppliers in the market. 55
40

Further, the key provisions of ADB2 and BR135 were referred to in Celotex's
marketing literature. Celotex' s Rainscreen Cladding Compliance Guide, for example,
provided "a step by step guide to an alternative route to compliance for [ADB2}

through meeting the performance criteria set out in BR 135 through testing to
[BS8414}". 56 This included (i) a description of the classification method and test

requirements for a BS8414 test, (ii) a diagram illustrating the importance of restricting
fire spread in a rainscreen cladding system, and (iii) explanation that classification of
a system tested to BS8414 "applies only to the system as tested and detailed in the

classification report" and that any changes to the components or construction method
of the system tested would "need to be considered by the building designer".
41

As Mr Hyett rightly states, no competent construction professional could claim to be
unaware of the existence, importance and purpose of the fire related provisions of
Requirements B3 and B4 of the Building Regulations. 57 It should, Mr Hyett states,
have been "abundantly clear" to any construction professional that slowing the spread
of fire and smoke, and preserving the integrity of the overall structure, for a sufficient
period of time as necessary for the emergency services to either put the fire out or to
contain the fire sufficiently to facilitate safe evacuation of occupants, were the
essential objectives of the fire related provisions of the Building Regulations. 58

42

Despite this, little attention appears to have been paid to Requirements B3 and B4,
and the associated guidance summarised above, by those responsible for the design,
specification, construction and inspection of the rainscreen cladding fa<;ade on
Grenfell Tower.
The CWCT Standard

43

The NBS Specification prepared by Studio E for the Grenfell Tower project expressly
required (at Section H92, §310) that the rainscreen cladding system was to comply

55

Mr Stearne explains in his witness statement that he discussed the BCA guidance internally within SIG and
externally with suppliers of components for cladding systems (including Celotex and Nvelop, a supplier of
brackets used in cladding systems) {SI G00000483}.

56

{ CEL00000416}

57

Hyett Report §2.9.10

58

Hyett Report §2.9.12
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with the design/performance requirements of the CWCT Standard, including in
respect of fire performance. 59

This formed a "core part of the Employer's

Requirements", 60 with which Rydon was obliged to comply when carrying out and
completing the Grenfell Tower refurbishment works in accordance with clause 2.1.1
of the JCT Design and Build Contract.
44

The CWCT Standard provided, in particular, that:
44.1

The building envelope:
44.1.1 shall not be composed of materials which "readily support combustion"

or "add significantly to the fire load' (at §6.2); and
44.1.2 should be "designed to limit the spread offire", which was "normally

achieved by limits on the materials used and the provision offire stops
and cavity barriers as set out in the [CWCT Standard]" (at §6.4.1);
44.2

As regards cladding, that
44.2.1 "aluminium envelope systems do not normally have significant

resistance to fire" (at §6.3); and
44.2.2 "When one of the cladding elements is a composite of two or more

materials (mechanically jointed, bonded or fused together) the elements
as a whole, must demonstrate the appropriate fire performance.
Similarly it must be demonstrated that the composite will remain
reasonably whole and not become prematurely separated from the
building or jrameworR' (at §6.6.3);
44.3

As regards insulation, that:
44.3.1 The use of "any combustible material for the ... insulation within the

cavity may need to be considered as the building height increases" (at
§6.6.1); and

59

{SEA00000169}

60

Mr Sounes witness statement §236 {SEA00014273}
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44.3.2 "insulation in walls of buildings with a storey more than 18m above

ground level should be of limited combustibility" (at §6.6.2);
44.4

As regards cavity barriers, that:
44.4.1 Cavity barriers "should be provided close to the edges of cavities to

restrict entry offire into cavities and to restrict movement offire from
the cavity to other parts of the building' (at §6.4.4.2(i));
44.4.2 The "risk of fire escaping from the cavity and causing fire spread to

other parts of the building should be assessed' (at §6.4.4.2);
44.4.3 Cavity barriers "shall be provided to close the cavity around

penetrations through the rainscreen for windows and doors. Aluminium
and aluminium alloys show a reduction in strength at temperatures
much above 100°C and at 300°C most of the strength is lost. For this
reason unprotected aluminium window pods will not satisfY this
requirement" (at §6.4.4.2(ii));
44.4.4 Cavity barriers "shall be provided on the line of any compartment wall

or floor" (at §6.4.4.2(iii)).
45

The CWCT Technical Note gave further guidance, including:
45.1

As regards cavity barriers, that:
45.1.1 For rainscreen walls, "AD B requires that cavity barriers are provided:

... To close the edges of cavities including around window openings. ...
[and] ... At the junction of the wall with a compartment wall or floor";
45.1.2 "Flames emerging from the top of a cavity are of concern

if they can

cause fire spread to other parts of the building or other building';
45.1.3 "Cavity barriers should be securely fixed to the back wall ... to form a

goodfire seal with the backwalf';
45.2

As regards insulation, that:
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45.2.1 "The only commonly used insulation material that will satisfY the

definition of limited combustibility is mineral woof';
45.2.2 "For rainscreen walls, AD B allows fire testing in accordance with BS

8414 to be used instead of providing cavity barriers and noncombustible insulation. ... Where testing is carried out in accordance
with BS 8414, the test applies to the complete cladding system including
insulation, rainscreen, jlashings and cavity barriers. Changing any of
these components may affect the ability of the walls to resist the spread
offire."
Mr Lawrence, Rydon's Contract Manager on the Grenfell Tower project, described

46

the CWCT as a "recognised international body in their field' that was "[s}imilar to

the ERE but more specialisf'. 61 Furthermore, Harley is listed as a member of the
CWCT and Mr Anketell-Jones and Mr Stapley of Harley are recorded as having
attended the CWCT's AGM on 7 October 2014. 62 IfHarley was a member at the time
of the Grenfell Tower refurbishment, it would have had access to the CWCT guidance
such as the CWCT Technical Note.
47

Despite this, and despite compliance with the CWCT Standard being specified as a
contractual requirement under the JCT Design and Build Contract, no attention
appears to have been paid by any designer, contractor or consultant to the
requirements of the CWCT Standard or CWCT Technical Note. The reason for this
is not explained in the evidence: none of the witnesses from Studio E, Harley, Rydon
or Exova mention the CWCT Standard or CWCT Technical Note in their witness
statements, let alone attempt to justify their disregard of the requirements set out in
the CWCT Standard and CWCT Technical Note.

G.

ACM PANELS
Non-compliance

61

62

Emai1 dated 20 May 2015 from Mr Lawrence to Mr Brissenden of Cenergist {RYD00042084}.
See Hyett Report at §4.4.69-4.4.71; and the list of attendees at the CWCT AGM on 7 October 2014 at
{CEL00001037}. It remains to be confirmed that Harley was a member of the CWCT at the time of the
Grenfell Tower project.
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48

The Reynobond PE cladding panels installed on the Grenfell Tower fa<;ade were not
compliant with the requirements of ADB2, for the following reasons.
Non-compliance with ADB2 § 12.6

49

First, the panels failed to comply with ADB2 § 12.6, because they had no Class 0

classification and were only classified under European standards as Class E (in
cassette form).
50

This is confirmed by Mr Claude Wehrle, the Head of Arconic' s Sales Technical
Support Team, who explains in his witness statement that tests carried out by Arconic
under European standard EN13501 in and after 2005 showed that Reynobond PE
panels perform very differently in fire according to whether they are fabricated as flat
panels (in rivet form) or in cassettes. 63 Specifically:
50.1

Tests carried out by Arconic in 2005 and 2011 under EN13501 showed that
Reynobond PE panels achieved Class B in rivet form but only Class E in
cassette form;

50.2

In subsequent tests carried out by Arconic in and after 2013, Reynobond PE
panels consistently achieved only Class C in rivet form and Class E in cassette
form.

51

It appears from Mr Wehrle's witness statement that the BBA was not informed of any

of the above test results. As a result, the BBA issued (and maintained in force) a
certificate certifying that Reynobond PE panels "may be regarded as having" a Class
0 surface (the "BBA Certificate"), 64 when unbeknown to the BBA there was no valid
basis for such certification. The BBA Certificate remained extant at the time of the
Grenfell Tower project.
52

The BBA has confirmed that if it had known the test results withheld by Arconic, it
would have amended its certificate of Reynobond PE panels to distinguish between
the panels in rivet and cassette form, and provide separate classifications for each. As

63

See Mr Wehrle's witness statement, disclosed by the Inquiry in November 2019, at §60-71 {MET00053105}.

64

See BBA Certificate No. 08/4510, issued on 14 January 2008: {BBA00000047}.
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a result, the panels in cassette form would have been certified as Class E and hence
could not have been used on buildings more than 18m high. 65
53

It is clear that no reliance could validly have been placed on the BBA Certificate to

justify specification of the particular Reynobond PE panels used on the fa<;ade at
Grenfell Tower, because:
53.1

The BBA Certificate only applied to the specific colour of panels mentioned
in the Certificate, which did not include Reynobond PE in smoke silver
metallic satin finish. The BBA Certificate expressly provided (at §6.4) that the
fire performances stated in the Certificate "may not be achieved by other

colours of the product and the designation of a particular colour should be
confirmed by ... [t}est or assessment in accordance with [ADB2}";
53.2

The BBA Certificate further stated (at §6.5) that: "For resistance to fire, the

performance of a wall incorporating the product can only be determined by
tests from a suitably accredited laboratory, and is not covered by this
Certificate".
54

Mr Hyett suggests that an architect could reasonably have relied upon the first page
of the BBA Certificate (which stated that the panels 'may be regarded as having a
Class 0 surface'), without going on to read the detail of the Certificate, including its
qualifications in section 6. 66

Celotex submits that this approach should not be

accepted, for four reasons:
54.1

Mr Hyett' s approach amounts to condoning the very sloppiness of attitude
which he accepts (at §2.2.1 of his Report) has taken hold in many aspects of
architects' work and needs to be changed.

54.2

The first page of the BBA Certificate clearly directed the reader to section 6 of
the Certificate; and as Mr Albon of the BBA explains, it is frequently not
possible to include all material information on the front page of a certificate. 67

65

66
67

See the 2nd witness statement of Mr John Albon, a senior technical manager of the BBA, at § 123 and 144
{BBAOOO 10723}.
Hyett Report at §4.4.48 and 4.4.55
Mr Albon's 2nd witness statement at§ 111 {BBA00010723}
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54.3

ADB2 reqmres (at Appendix A, §1) that: "Any test evidence used to
substantiate the fire resistance rating of a construction should be carefully
checked to ensure that it demonstrates compliance that is adequate and
applicable to the intended use. Small differences in detail ... may significantly
affect the rating" (emphasis added). This guidance clearly applies to architects

as well as other construction professionals; it should be taken to reflect the
standard by which all construction professionals should operate.
54.4

The case law concerning an architect's duties shows that these duties are
generally regarded as extending to making adequate enquiries as to the
suitability of materials proposed for installation on a building; and in the
present case Studio E was under an express contractual obligation, pursuant to
its Deed of Appointment, to advise Rydon where there were shortfalls within
the Employer's Requirements, ensure that all designs complied with applicable
Building Regulations, provide a design risk assessment and examine
subcontractors drawings and details, with particular reference to finish,
durability, appearance and performance criteria. 68 These obligations were not
met by Studio E merely relying on the first page of the BBA Certificate without
studying its full contents.

55

Mr Hyett further suggests that the reference in the BBA Certificate to the fire
performance of a wall only being able to be determined by tests from a suitably
accredited laboratory could be disregarded because such tests were neither practicable
nor possible in terms of the time available and costs involved for projects such as the
Grenfell Tower refurbishment works. 69 Celotex submits that this approach is also
wrong. In the case of an ACM panel incorporating a combustible PE core, it was
neither impractical nor unduly burdensome to require specifiers, designers and
contractors to undertake detailed testing and assessment (if necessary by desktop or
holistic fire engineering studies) to ensure that the external wall adequately resisted
the spread of flame.

68

As to the case law, see Keating on Construction Contracts, lOth edn. at §14-074; Jackson and Powell on
Professional Liability, 8th edn, at §9-098 and 9-155; Sealand of the Pacific v Robert C. McHaffie Ltd (197 4)
2 BLR 74; and Richard Rogers Holdings v Douglas Smith Stimpson Partnership (1988) 46 BLR 50. The
Deed of Appointment is at {SEAOOO 1427 4}.

69

Hyett Report §4.4.62
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Non-compliance with ADB2 § 12.7
56

Second, it can be argued thatADB2 §12.7 precluded the use of ACM panels with a

PE core at Grenfell Tower because the core was ''filler materiaf' that was combustible
and hence could not be used in a building over 18m.
57

However, there is no unanimity within (or outside) the construction industry as to
whether the phrase "insulation, filler material (not including gaskets, sealants and

similar) etc" in ADB2 §12.7 encompassed the core of a composite cladding panel.
Celotex submits there is considerable force in the argument (advanced by the
Department for Communities & Local Government ("DCLG")) that an ACM -PE core
does constitute ''filler materiaf'. Nevertheless, given the other grounds (considered
above and below) on which the Reynobond PE panels were not compliant, it is not
necessary for the Inquiry to resolve the debate about the meaning of ADB2 §12.7 in
order to determine that the Reynobond PE panels were not compliant.
No alternative route to compliance
58

Third, it is clear that there was no alternative route to compliance available under

ADB2 for a rainscreen cladding system incorporating Reynobond PE panels, given
the extremely poor fire performance of those panels, especially in cassette form, as
demonstrated by (i) Arconic's own testing ofReynobond PE panels and (ii) the tests
of ACM-PE panels carried out by the DCLG after the Grenfell Tower fire.
59

As Mr Wehrle explains in his witness statement, the tests carried out by Arconic of
Reynobond PE in 2011 confirmed that the panels in cassette form were liable to
'flashover' in a fire because: "in the cassette variant, where the bottom of the panel

may have a single or double return, once the panel reaches a temperature when the
core begins to melt, it doesn 't drip outside the panel but accumulates in the return and
continues to increase in temperature until it reaches the point of autoignition,
entailing what is known as the 'jlashover 'phenomenon"? 0 In Mr Wehrle's view, this
explained why the cassette variant of the panels only ever obtained Class E under
EN13501.

70

Mr Wehrle witness statement §63 {MET000531 05}
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60

The conclusion reached by Mr Wehrle is consistent with the view reached by the
Inquiry and its experts in Phase 1 that the main reason for the flame spread up, down
and around Grenfell Tower "was the presence of the ACM panels with polyethylene

cores, which had a high calorific value, melted and acted as a source offuel for the
growing fire"? 1 In his Phase 1 Report, Professor Bisby noted (i) how burning
thermoplastic polymers melt and form "a pool fire ofmelted materiaf' on a horizontal
return surface and (ii) that the "external cladding system at Grenfell Tower contained

a number of internal and external ledges that could have provided locations for the
formation oflocalised poolfires ofmeltedPEfiller materiaf'. 72 This accords with the
phenomenon known to Mr Wehrle since 2011 and noted in his witness statement,
namely that the molten PE "accumulates in the return [of the cassette} and continues

to increase in temperature until it reaches the point of autoignition". 73
61

The tests carried out by the DCLG confirmed that ACM-PE panels do not satisfy the
BS8414 test, and therefore do not meet the performance requirements in BR 135,
irrespective of the kind of insulation with which the panels might be combined. Thus
tests of ACM-PE cladding failed when the panels were combined either with
combustible or non-combustible insulation. As a result, as the DCLG announced on
2 August 2017: (i) the DCLG's panel of experts do not believe that any wall system
containing an ACM cladding panel with unmodified (i.e. non fire-retardant) PE filler,

"even when combined with limited combustibility insulation material, would meet
current Building Regulations guidance"; and (ii) such panels accordingly present "a
significant fire hazard on buildings over 18m" ? 4
62

In the face of the above evidence, it could not credibly be suggested that an alternative
route to compliance was available for Reynobond PE panels on the Grenfell Tower
project.

71

Phase 1 Report at §23.54; see paragraph 8.4.1 above.

72

Professor Bisby Phase 1 Report, Fig. 4 at p.27 and §853 {LBYS0000001 }.
Mr Wehrle witness statement §63 {MET000531 05}

73
74

{CLG10003113}
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Conclusion
63

It follows that the Reynobond PE panels installed at Grenfell Tower should not have

been specified or approved for use on the building. Indeed, it is questionable whether
those panels should have been marketed for sale in the UK, at all, following Arconic' s
discovery from its 2005 and 2011 testing that the panels were liable in cassette form
to 'flashover', when exposed to fire.
Failure by Designers I Contractors I Consultants I Building Control to Consider
the Fire Hazards of Reynobond PE Panels
64

From the evidence currently available, it does not appear that the designers,
contractors and consultants involved in the Grenfell Tower project gave any, or any
adequate, consideration to the fire safety risks posed by Reynobond PE panels. Mr
Hyett is clear that when the decision was made to change the panels from zinc to
ACM, a "major investigation of the Reynobond system" should have been undertaken
in order to test its compliance with the requirements of the Building Regulations and
ADB2? 5 It seems that this did not happen.
March 2015 Exchange ofEmails

65

The absence of any investigation of the fire safety risks of Reynobond PE panels is
all the more striking given that Studio E, Harley, Exova and Rydon all appear to have
known that the panels would fail in the event of a fire where external flaming occurred.
This is clear from an exchange of emails involving these entities in March 2015 arising
out of a debate with Building Control about whether cavity barriers or fire-stops were
required in the rainscreen cavity. In the course of this exchange:
65.1

In an internal email on 27 March 2015, Mr Anketell-Jones (Harley) said to Mr
Ray Bailey that: "there is no point in 'fire stopping', as we all know; the ACM

will be gone rather quickly in afire! The whole point is to stop 'unseen 'fire
spreading in the cavity ... " {HAR00006585}.
65.2

In an email to Mr Crawford (Studio E) on 31 March 2015, Mr Ashton (Exova)
told Mr Crawford that: "it is difficult to see how afire-stop would stay in place

75

Hyett Report §4.4.45
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in the event of a fire where external flaming occurred as this would cause the
zinc cladding to faif' {EX000000715}.

65.3

In response to Mr Ash ton's email, Mr Crawford told Mr Ashton that: "this was
my point as well- metal cladding always burns andfalls off, hence fire stopping
is usually just to the back of the cladding line" {SEAOOO 13 049}.

65.4

In an internal email on 31 March 2015 to Mr Ashton, Mr Pearson (also of
Exova) expressed the same point in the following terms:

"if significant flames

are ejectedfrom the windows, this would lead to failure of the cladding system,
with the external surface falling away and exposing the cavity, eliminating the
potential for unseen fire spread' {EX000001347}.

65.5

Mr Crawford forwarded Mr Ashton's email (stating that the cladding would
fail in the event of a fire where external flaming occurred) to Mr Lawrence
(Rydon). Mr Crawford explained that Mr Ashton's email set out Exova's
response on the cavity barrier I fire-stop debate and that no-one agreed with
Building Control. Mr Lawrence responded: "Excellent. That looks positive."
{SEA00013051}.

66

Whilst expressed in slightly different terms, the substance of what each of Harley,
Studio E, Exova and Rydon was openly acknowledging in the above emails was that
the cladding would fail in the event of a fire with external flaming. In their minds,
this justified an argument that cavity barriers with only 30 minutes' fire resistance,
rather than fire-stops with 120 minutes' fire resistance, were required in the cavity. It
is clear that they were focusing only on Requirement B3(4), i.e. to inhibit the unseen
spread of fire within concealed spaces: once the cladding had failed (which they
anticipated would happen 'rather quickly'), the spread of fire would thereafter not be
"unseen" because there would no longer be any cavity.

67

This reasoning, however, ignores Requirement B4(1), namely that the external walls
shall adequately resist the spread of fire over the walls. Indeed it is implicit in the
Harley/Studio E/Exova/Rydon reasoning that there would be such a spread of fire
because the cladding would melt, fall off and thereby expose the fa<;ade to spread of
flame over the exterior wall. Any competent construction professional should have
recognised this. As Dr Lane notes, the above exchange of emails was one of several
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opportunities that were missed in the course of the Grenfell Tower project to "assess

the compliance of the cladding design with the statutory guidance document ADB,
and with the functional requirements of the Building Regulations; and the resulting
implications on the cladding design on the fire safety of the building'. 76
68

None of the individuals involved in the March 2015 email exchange have sought to
explain how their knowledge that the cladding would fail in the event of a fire with
external flaming can be reconciled with their responsibility as designers, contractors
or consultants (as the case may be) to ensure, or exercise reasonable care to ensure,
that the rainscreen cladding system on Grenfell Tower complied with Requirement
B4(1). 77 It is currently unclear whether those matters can in fact be reconciled.
Lakanal House Enquiries

69

Further opportunities were missed to assess the compliance of the cladding and its
implications for the fire safety of the building when the TMO raised with Artelia and
Rydon the question of whether the rainscreen cladding system would give rise to the
kind of issues that had beset the cladding at Lakanal House. 78 This happened on two
occasions in the course of the Grenfell Tower project:
69.1

First, in November 2014, Ms Claire Williams, the TMO's project manager,
asked Artelia and Rydon whether there was any issue about the retardancy of
the new cladding. In an email to Mr Lawrence on 12 November 2014, she
explained that she was raising this as a result of having had "a 'Laclmall'

moment" {RYD00023468}. Celotex is not aware of any written reply to this
email having been disclosed and the point is not addressed in Mr Lawrence's
witness statement. Given the seriousness ofMs Williams' query, it is likely to

76
77

78

Dr Lane's Fire Engineering Report at §9.1.24 {BLARP20000003}
Mr Crawford's explanation in his witness statement (at §242) that he was describing "the normal
performance requirements of a fac;ade in terms of its fire resistance", or making the point that "a fac;ade is
not normally considered a designated fire boundary", is not understood and in any event appears wrong
{SEAOOO 1427 5}. Mr Ray Bailey addresses other emails in the March 2015 exchange in his witness statement
(at §66-70), but not Mr Anketell-Jones' email telling him that the 'ACM would be gone rather quickly in a
fire' {HAR00010184}. Mr Anketell-Jones does not address the March 2015 emails in either of his witness
statements. Mr Ashton and Mr Pearson mention their respective emails in their witness statements, but do
not explain their thought processes or why they did not advise against the use of cladding that they knew
would fail in a fire. Mr Lawrence does not address this matter in his witness statement.
As explained in Chapter 8 of the Phase 1 Report, the fire at Lakanal House had resulted in six fatalities and
led the coroner to make a number of recommendations under Rule 43 of the then current Coroners' Rules.
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have elicited some response from Mr Lawrence, though it remains unclear
what that response was.
69.2

Second, Mr Gibson (the TMO's Head of Capital Investment) says in his
witness statement that at a meeting chaired by Artelia in around March- April
2015, he asked Mr Lawrence for an assurance that they "would not have a

Lakanal-type problem" with the Grenfell Tower rainscreen cladding fa<;ade.
According to Mr Gibson, Mr Lawrence assured him that there would be no
such problem "because the materials used were completely inert and would

not burn at alf'?9 IfMr Lawrence gave this assurance, it was plainly wrong.
Building Control
70

It appears that no adequate enqumes were made by Building Control about

compliance of the cladding panels with Building Regulations and ADB2. Mr Hob an,
the RBKC Building Control inspector, says in his witness statements that in approving
the cladding panels, he relied on: 80
70.1

Advice from an engineer at Harley (whose name he cannot recall) that "the

system had been fitted to many buildings throughout England and Wales to
buildings of a similar height and construction";
70.2

Advice from a specialist consultant (whose name he cannot recall) from Max
Fordham, Exova or Siderise that "the cladding would comply with the

standards set out in Approved Document B"; and
70.3

The

fact

that "no Application was made

to

indicate

that [the

experts/consultants} were not using material of Class 0 standard as per Para
12. 6 of Section B4 ofApproved Document B".
71

This was clearly an inadequate basis on which to approve the use of Reynobond PE
panels, as Ms Menzies confirms in her Expert Report. 81 Mr Hoban should (among
other things) have required verifiable details of the panels and questioned their

79
80

Mr Gibson witness statement at §95-104 {TM000000887}
See Mr Hoban's 1st witness statement at §66-67 {RBK00033934} and Mr Hoban's 2nd witness statement at
§34a, 42a and 44a {RBK00050416}.

81

Menzies Report especially at §436-440
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suitability as part of the over-cladding.

It was plainly inappropriate to rely on

unsubstantiated comments from contractors or consultants, whose work Mr Hoban
was meant to be checking.
72

Furthermore, relying on the absence of an 'application not to use compliant materials'
was misplaced. No competent building control inspector could assume that such an
application would be made; it was Mr Hob an's role to check that the materials used
on the project were in fact compliant.

H.

INSULATION
Non-compliance

73

At least six forms of insulation were used in the external wall construction of Grenfell
Tower, as follows: 82
73.1

Celotex RS5000 PIR insulation was used in the rainscreen cladding fa<;ade;

73.2

Some Kingspan Kooltherm Kl5 phenolic insulation was also used in the
rainscreen cladding fa<;ade, in substitution for Celotex RS5000;

73.3

Styrofoam, i.e. Extruded Polystyrene Insulation ("XPS"), was used in the
central infill panel in the replacement windows; 83

73.4

Kingspan TPIO PIR insulation was used in the small infill panel housing the
kitchen extractor fans in the replacement windows; 84 and

73.5

Celotex TB4000 PIR insulation and Kingspan Thermapitch PIR insulation
were used to fill voids and gaps in the window surrounds. 85

82

83
84
85

Celotex's knowledge and understanding of the use of Celotex insulation at Grenfell Tower is addressed in
Section K below.
Harley Specification Sheet C 1059-100 Rev D {RYD00046822}; Hyett Report §4.4.140
Harley Specification Sheet Cl059-100 Rev D {RYD00046822}; Hyett Report §4.4.137-4.4.138
Mr Dixon's witness statement at §32.1 and 32.2 {SDP00000196}. SDPL purchased the Celotex TB4000
insulation from Travis Perkins and the Kingspan Thermapitch insulation from CCF Ltd. According to Mr
Dixon, the two brands of insulation were used interchangeably. Celotex had no knowledge that TB4000 was
being used on Grenfell Tower: see Section K below.
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74

None of this insulation was of limited combustibility. It did not therefore meet the
requirements of ADB2 § 12.7.

75

It follows that the linear route to compliance under ADB2 §12.6 to 12.9 was not

available for the Grenfell Tower refurbishment. However, no steps appear to have
been taken by the designers, contractors and consultants involved in the project to
follow an alternative route to compliance by meeting the performance criteria in
BR135 or obtaining a holistic fire engineering assessment. The cladding system did
not therefore comply with ADB2.
Failings of Designers I Contractors I Consultants I Building Control
76

It appears from the evidence currently available that very little, if any, thought was

given by the designers, contractors and consultants to the question of whether the
insulation used in the exterior walls complied with the requirements of ADB2. In
summary:
76.1

The insulation initially specified for the ramscreen cladding system was
FR5000, which is not (and never was) marketed by Celotex for the over 18m
market. 86 The data sheet for FR5000 described its uses as including pitched
roofs, walls and floors - and not rainscreen cladding systems in buildings over
18m. 87

76.2

In circumstances which are currently unclear, the specification ofFR5000 was
changed to RS5000. There is no evidence that this prompted any further
consideration of whether the insulation was of limited combustibility or
whether an alternative route to compliance was available.

76.3

Kingspan Kooltherm K15 was on occasion used in substitution for Celotex
RS5000, again without any apparent regard to whether phenolic insulation
complied with the requirements of ADB2.

86

See NBS Specification at Section H92, §776 {SEA00000169}

87

{ SEAOOOO 1150}
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76.4

There is no evidence that anyone considered whether the XPS and Kingspan
TP1 0 insulation used in the window infill panels complied with ADB2.

76.5

SDPL appears to have selected the insulation to use to fill voids and gaps in
the window surrounds without any guidance or instructions from Rydon about
ensuring compliance of such products with ADB2. According to Mr Dixon,
SDPL was given no instructions about compartmentation and/or fire resistance
of the works it was carrying out to the window surrounds. 88

Harley I Studio E
77

The principal explanation appearing in the evidence for the use of insulation that was
not oflimited combustibility is that given by witnesses from Harley, who say that they
assumed that Celotex RS5000 and Kingspan Kooltherm K15 insulation was oflimited
combustibility because it was classified as Class 0. 89

This was clearly a

misconception, as Mr Anketell-Jones now appears to accept (at §31 of his witness
statement).
78

This misconception cannot be blamed on alleged ambiguity of ADB2: as explained
above, ADB2 makes clear that Class 0 and limited combustibility are different
concepts that are not interchangeable. Furthermore, the CWCT and BCA guidance
referred to in Section F above made clear that (i) a surface spread of flame
classification, i.e. Class 0, does not infer any resistance to combustibility; (ii)
thermosetting insulants (such as PIR) were not of limited combustibility and did not
therefore meet the requirements of ADB2 § 12. 7; (iii) use of any combustible
insulation within a rainscreen cavity may need to be considered as the building height
increases; and (iv) the only commonly used insulation that satisfied the definition of
limited combustibility in ADB2 was mineral wool.

79

88
89

Mr Anketell-Jones is accordingly wrong to suggest that "there was no guidance from

MrDixon witness statement at §20 {SDP00000196}
Mr Anketell-Jones says in his witness statement (at §28) that "at the time it was generally considered that as
long all of the components [of a rainscreen cladding system}, in particular the cladding and insulation, were
described as Class 0 in manufacturers' literature and third-party certifications, then this met the requirements
of Approved Document Band was therefore compliant" {HAR00010149}; and Mr Ray Bailey says in his
witness statement (at § 114) that "it was assumed that, as the product was described as Class 0 ... , it was
compliant with paragraph 12. 7, and suitable for buildings over 18 metres" {HAR00010184 }.
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any official bodies such as the [CWCT] ... that these materials should be avoided'. 90

There was such guidance, as Harley and the other designers, contractors and
consultants involved in the refurbishment should have known.
80

The failure by Harley and Studio E to grasp the distinction between a Class 0
classification and 'limited combustibility' is all the more inexplicable in the light of
the advice they were given by Exova on 18 September 2014 thae 1
"A material which has a Class 0 rating is not necessarily non-combustible
although the reverse is invariably true. Some Class 0 products will burn
when exposed to a fully developed fire."

81

This advice was given by Mr Ashton to Mr Crawford, and passed on by Mr Crawford
to Mr Anketell-Jones, in response to a question from Mr Anketell-Jones that assumed
that insulation that was classified as Class 0 was not combustible. Mr Hyett describes
this exchange of emails as "very disturbing', because it demonstrates that both the
architect (Mr Crawford) and the specialist cladding designer (Mr Anketell-Jones)
responsible for the project had no understanding of the basic requirements of ADB2
concerning the use of insulation in the exterior wall of buildings over 18m. 92 This
was, according to Mr Hyett, "an ongoing major failure" on the part of both Studio E
and Harley. 93
Ex ova

82

The Module 1 Experts make clear that Exova was also at fault for failing to provide
clear advice about the fire performance requirements of the rainscreen cladding
system, including in respect of the specification ofinsulation. 94 This rendered the fire
strategy for the project "seriously deficient". 95 As a specialist fire consultant, Ex ova
"should have drawn Studio E's attention to the needfor very careful consideration in
terms of the specification of a composite cladding system with a polyethylene core,

90

See Mr Anketell-Jones' witness statement at §31 {HAR00010149}.

91

{SEA00011730}

92

Hyett Report §4.4.113

93

Hyett Report §4.4.41
Dr Lane's Fire Engineering report at e.g. § 15.1.35-15.1.37; and Mr Hyett's Report at e.g. §4.2.21-4.2.28

94
95

Hyett Report §4.2.20
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particularly into a high rise building'; this should have included advice about
insulation. 96
83

The exchange of emails which took place in September 2014 between Exova, Harley
and Studio E was one of many missed opportunities which could have been (but was
not) taken by Exova to remedy the absence of any considered fire safety advice about
the over-cladding in its OFSS Reports. As Dr Lane says: "18th September 2014 was

a point in time when a detailed fire strategy, which Exova had themselves proposed
and were to be paidfor, was needed, and could have been successfully put together at
that time". 97
Building Control
84

Building Control also failed to identify that the insulation used in the rainscreen
cladding system and elsewhere in the exterior wall construction was not of limited
combustibility. Mr Hoban says in his witness statements that he concluded from
looking up information on Celotex' s web site that the insulation was ''fit for

purpose". 98

This explanation is not reasoned and is in any event unclear and

inadequate.
85

As Ms Menzies explains, any competent building control inspector would have
required the applicant seeking building control approval to provide information
demonstrating that the insulation was of limited combustibility or was otherwise
acceptable of part of a composite system. No competent building control inspector
would have accepted a statement on the manufacturer's web site as verifying
compliance of the insulation with the requirements of ADB2. 99

86

Furthermore, it seems that Mr Hoban did not even consider whether the other forms
of insulation used in the exterior wall construction, including the XPS and Kings pan
TPIO insulation (which was identified in drawings provided to Building Control), was

96
97

98

99

Hyett Report at §4.2.21-4.2.28
Dr Lane's Fire Engineering report at § 15.1.41
Mr Hoban's 1st witness statement at §67 {RBK00033934} and Mr Hoban's 2nd witness statement at §43
{RBK00050416}
Menzies Report at §441-442
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compliant with ADB2. 100
I.

CAVITY BARRIERS

Non-compliance
87

It is clear (and has been clear since Dr Lane's Phase 1 Report) that cavity barriers

were not installed on the Grenfell Tower cladding fa<;ade in accordance with the
requirements of ADB2 and/or the CWCT Standard. Specifically:
87.1

Cavity barriers were not installed to close the edges of the rainscreen cavity
around the window openings, i.e. at the head, cill and jambs of each window;

88

87.2

Cavity barriers were not provided on the line of compartment floors; and

87.3

No cavity barriers were provided in or around the Crown.

The failure to provide cavity barriers in these locations was in breach of (i) ADB2
§9.2, 9.3 and Diagram 33 (referred to in paragraph 29.4 above); and (ii) the CWCT
Standard at §6.4.4.2 (referred to in paragraph 44.4 above). It also flouted the guidance
in BR 135 and the CWCT Technical Note emphasising the importance of cavity
barriers for ensuring fire safety (see paragraphs 35 and 45.1 above).

89

Further, the evidence suggests that where they were provided, cavity barriers were
installed in a defective and unworkmanlike manner. The defects included installing
horizontal cavity barriers in a vertical position, installing horizontal cavity barriers
upside-down and not ensuring that the cavity barriers were properly cut into position
and fixed securely against the back concrete walls. 101 This amounted to breach of
Regulation 7 of the Building Regulations, as well as the guidance given in the CWCT
Technical Note about ensuring that cavity barriers were securely fixed to the back wall
so as to form a good fire seal with the wall (see paragraph 45.1.3 above).
Failings of Designers I Contractors I Consultants I Building Control

90

There appears to have been a fundamental failure by the designers, contractors and
consultants involved in the Grenfell Tower project to make proper and adequate

100

See Menzies Report at §443

101

These defects are identified in Dr Lane's Phase 1 Report, including at §8.9.35-8.9.51, Figures 8.36 and 8.44
to 8.52, § 11.20.59-11.20.66, Figure 11.28, § 11.20. 91-11.20.95 and Figure 11.30.
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provision for cavity barriers. According to Mr Hyett, "the failings with respect to the
cavity barriers were multiple and serious"; there was "widespread confusion about
the appropriate provision of cavity barriers"; "no overall strategy emerged'; the

documentation and designs produced by both Studio E and Harley were "seriously
flawed'; and as a result, "the building failed, both as designed and as built, to provide
any provision for inhibiting the passage offire into the cavities to the cladding at their
adjunction with the window openings" .102
91

At this stage, Celotex notes the following matters concerning the absence of any
proper provision for cavity barriers in the Grenfell Tower rainscreen cladding facade.

92

First, neither Studio E nor Harley appear to have recognised, or adequately resolved,

the problem caused by the new windows being positioned in the line of the rainscreen
cladding fa<;ade, outside and forward of the plane of the non-combustible concrete
walls of the building.

This positioning made it essential to preserve the cavity

surrounding the windows from the risk of an internal fire within the building migrating
around the window edges and into the cavity.

Any competent architect and/or

cladding subcontractor would have recognised that it was "of critical importance" to
ensure that the window surrounds had "at least a continuous cavity barrier around
their entire perimeter (head, jamb and sill) to seal the otherwise continuous gap that
would otherwise exist" .103 Regrettably, this was not done.
93

Second, such designs as were produced by Studio E failed to provide for any cavity

barriers at the cill or jambs of the windows. This was, as Mr Hyett explains, a "very
serious omission" .104 Studio E' s designs did at least provide for horizontal cavity

barriers to the line of each compartment floor, which could (subject to the agreement
of Building Control) have functioned also as the cavity barrier required at the head of
each window. 105 However, this detail was then inappropriately altered by Harley (as
explained below).

102
103

Mr Hyett Executive Summary at §7; and Expert Report at e.g. §4.4.109 and 4.4.129.
Hyett Report at §2.6.34; see also §2.6.29, 26.30; 2.6.48(f); 4.3.64-4.3.65; 4.4.96-4.4.108; and 4.4.1294.4.136.

104

Hyett Report at §4.3.68; and see further at §4.3.69-4.3.83.

105

Thereby complying with ADB2 §9.3. See Hyett Report §4.3.68; and Studio E drawing 1279 (06) 110 00
{SEA000024 99}.
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94

Third, when Harley was appointed by Rydon, it developed the design of the cladding
fa<;ade in a manner that made the position worse. Harley not only failed (as had Studio
E) to make provision for cavity barriers at the cill and jambs of the windows, but it
also moved the horizontal cavity barrier drawn by Studio Eat the window head (and
in line with each compartment floor) to a position that protruded (at least in part)
above the compartment floor level. This design did not comply with ADB 2, §9.3 and
effectively abandoned "any semblance of cavity barrier protection at the window

head' .106 The 'As Built' drawings, furthermore, show that the horizontal cavity
barrier was in fact installed even further above the line of the compartment floor,
thereby exacerbating the non-compliance with ADB 2 §9.3. 107
95

Fourth, Harley's failure to make proper provision for cavity barriers around the
window openings is particularly notable given that:
95.1

Harley (engaged by Rydon) had installed the cladding (also Reynobond PE
panels) on Taplow House, Chalcots Estate in Camden. On the night of 16/17
January 2012, a fire occurred in Taplow House which impacted upon the
external facade. The incident report prepared following the fire emphasised
the role played by cavity barriers around (and immediately adjacent to) the
windows in preventing the spread of fire from flat to flat. 108 This should have
brought home to Harley the importance of ensuring proper provision for cavity
barriers.

95.2

On 31 March 2015, Mr Ben Bailey and Mr Kay (ofHarley) were given specific
advice about the fire risks inherent in Harley's design for the window
configurations by Mr Mort (of Siderise). In response to a request for assistance
with discussions between Harley/ Studio E/ Rydon and Building Control about
the requisite fire resistance for cavity barriers, Mr Mort sent to Mr Bailey and
Mr Kay copies of Harley drawings that he had annotated, under cover of an
email stating that he had "highlighted the weak link so to speak in terms of

fire" .109 Mr Mort's annotations included (i) a manuscript diagram showing the

106

Hyett Report §4.4.99-4.4.102; and see Harley drawing C 105 9-201-D {HAR00008886}.

107

Hyett Report §4.5.8 and Figures 4.111 and 4.112; and see Studio E drawing 1279 (06) 120 {SEA00003436}.

108

{HAR00010169} at p4-5

109

{HAR00010268}
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need for cavity barriers to be placed at both the cill and head of each window,
and (ii) markings which described Harley's design for the configuration of the
window frame, cladding panel and insulation at the head of the window as a
"WEAKLINKFORFIRE"Y

0

This advice, however, appears to have been ignored.

The point is, furthermore, not addressed by Mr Bailey, or any other Harley
witness, in their witness statements.
96

Fifth, the failure to make provision for cavity barriers at the top of the rainscreen
cavity where it adjoined the Crown, or in the Crown itself, was another serious
omission on the part ofboth Harley and Studio E. 111 Horizontal cavity barriers should
have been positioned at the top of the rainscreen cavity where it adjoined the Crown;
and vertical cavity barriers should have been positioned in and around the Crown.
The omission of such cavity barriers was clearly in breach of ADB2 §9.2 and 9.3, as
well as a breach of the CWCT Standard, §6.4.4.2(i); without cavity barriers in these
locations, there was nothing to inhibit the horizontal spread of fire through and around
the Crown (as was demonstrated by the role played by the Crown in propagating the
lateral spread of flame on 14 June 2017).
have been overlooked.

This point, however, appears simply to

Studio E drawing 1279 (06) 120 {SEA00002551} stated

"design of the Crown detail TBC by Architect", but Studio E appears never to have
addressed the matter. Mr Lamb (of Harley) explains in his witness statement that he
made an annotation for himself, stating ''firebreak", on the CAD model of the project
to remind himself to consider the requirement for cavity barriers at the Crown, but he
then never revisited the point. 112 Nor did anyone else from Harley.
97

Sixth, the absence of cavity barriers around the window openings was made worse by
the steps taken by, or under the direction of, Rydon to fill the voids and gaps in the
window surrounds. These were filled with various forms of combustible insulation
(as explained in paragraphs 73.5 and 76.5 above). As a result, the window edges were
surrounded by a "sequence of combustible materials" which would provide

"negligible resistance to flame impingement" and would burn through rapidly in the
110

{HAR00003948}. The weakness identified by Mr Mort is the same weakness which the Inquiry has
concluded resulted in the escape of the fire from Flat 16, namely that "there was a disproportionately high
chance of [a fireJ spreading into the cladding, given the configuration and materials of the windows and of
the exterior cladding": Phase 1 Report at §22.40.
m Hyett Report §4.4.130-4.4.131

112

Mr Lamb witness statement at §36 {HAR00010419}; screen shot of CAD model at {HAR00010427}
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event of a fire (as happened on 14 June 20 17). 113

Seventh, despite the evidence suggesting that cavity barriers were installed in a

98

defective and unworkmanlike manner, none of the construction professionals working
on the Grenfell Tower project appear to have noticed, or addressed, this defective
workmanship, including Rydon's site managers, Harley's site manager and the JRP
clerks of works. This will (Celotex suggests) need to be explored with the relevant
witnesses in Module 1.

Mr Ben Bailey's protestations that he "never saw

workmanship like [that illustrated in the photographs in Dr Lane's Phase I Report}"
will need to be carefully scrutinised. 114

Eighth, the failure by Building Control to identify the absence of cavity barriers in

99

the rainscreen cladding fa<;ade as required by ADB2 was clearly incompetent. Mr
Hoban does not appear to have inspected the windows and any such inspection as he
carried out of the cavity barriers in the cladding fa<;ade can only have been superficial,
at best. Furthermore, Mr Hoban says that he was not trained to check the installation
method for cavity barriers, which Ms Menzies considers to be surprising as checking
installation of cavity barriers on site is part of the role of a building control
inspector. 115 Ms Menzies' conclusion that Building Control's failure to note the
omission of cavity barriers around the openings in the wall was "a fundamental

failing', seems amply justified. It is also clear that Mr Hoban should have requested
further information about the construction of the Crown and investigated issues such
as whether cavity barriers were required and installed. 116
J.

RESPONSIBILITY

100

For the reasons set out above, there are good grounds for ascribing responsibility for
the non-compliance of the external walls at Grenfell Tower to the persons identified
in Sections G to I above, namely (so far as Module 1 is concerned): Rydon, Studio E,
Harley, Exova, Max Fordham, Artelia, Osborne Berry, SDPL, JRP and Building
Control. The role played by each of these entities, and the TMO, in the design and
construction of the cladding fa<;ade at Grenfell Tower should therefore be examined

113
114
115
116

See Phase 1 Report at §22.30, summarising the effect of Professor Bisby's evidence.
See Mr Ben Bailey's witness statement at §32 {HAR00010060}.
See Mr Hoban's 2nd witness statement at §34(g); and Menzies Report at §4l(c)(i) and 445.
Menzies Report §449
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with care in Module 1.

K.

CELOTEX

101

Celotex understands that the testing, certification, product development and marketing
and promotion of the products used in the cladding fa<;ade at Grenfell Tower are to be
considered in Module 2. At this stage, Celotex makes the following brief submissions
as to the production, supply and marketing of its products. 117
RS5000 and TB4000

102

RS5000 and TB4000 are polyisocyanurate insulation ("PIR''). PIR is widely used in
the construction industry. Its thermal insulation properties facilitate thinner external
wall construction than is ordinarily achievable with other forms of insulation such as
mineral wool. Demand for PIR has been driven by increasing energy efficiency
requirements.

103

PIR is an organic product which, in common with all organic products, will combust
under certain conditions. It tends to char if it catches fire. The combustible nature of
the product is, or should have been, known to construction professionals considering
specification and/or use of the product. Its combustibility was clearly highlighted in
Celotex's Health & Safety datasheet, to which readers of Celotex's website and
marketing literature were directed. 118

104

RS5000 was marketed in the UK from around August 2014 for use in multicomponent
rainscreen cladding systems for buildings over 18m in height. It was launched after
Celotex had successfully tested a rainscreen cladding system incorporating RS5000
to BS8414 in May 2014. 119 Celotex's marketing literature stated that RSSOOO's
certification for use in buildings over 18m high applied only to a rainscreen cladding
system with the specific components listed in the marketing literature and that any
changes to those components would "need to be considered by the building

117

Further details are provided in Celotex's Phase 1 Position Paper {CEL00007954} and Mr O'Sullivan's
witness statement {CELOOO 10027}.

118

{ CEL00000441}

119

Mr Hyett's criticisms (at §4.3.11-4.3.16 and 4.3.25 of his report) that Celotex was promoting a product that
it knew was not compliant with the Building Regulations are wrong. The BS8414 test carried out by Celotex
confirmed that a rainscreen cladding system incorporating RS5000 met the performance criteria of BR 135
and was therefore compliant with ADB § 12.5. Mr Hyett's criticisms ignore this alternative route to
compliance (which in fact is not addressed at all in his report).
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designer" .120

The ramscreen cladding system described in Celotex' s marketing

literature bore no resemblance to the rainscreen cladding system installed at Grenfell
Tower.
105

TB4000 is a general-purpose use PIR insulation product. It is invariably bought in
large quantities by distributors.

Orders of TB4000 tend to contain multiple

thicknesses and are usually placed without any specific order from a customer. It
appears from the witness statement of Mr Dixon (of SDPL) that SDPL purchased
TB4000 from a Travis Perkins outlet to use to fill gaps in the window surrounds on
Grenfell Tower. 121 Celotex did not know (and had no means of knowing) that TB4000
was purchased and used on Grenfell Tower in this way.
Sales, Distribution and Marketing
106

As explained above, Celotex distributes its products through third party distributors.
The market for insulation for use in buildings over 18m is a sophisticated one in which
architects, designers, engineers and/or specifiers make decisions on the specification
of products suitable for their precise needs which are then installed by professional
building contractors. The selection and use of such products is the responsibility of
the relevant construction professionals, and not Celotex.

107

None of Celotex's current management were involved in, or have direct knowledge
of, the supply of products that were used at Grenfell Tower, or of the marketing launch
ofRS5000 or its prior testing. Mr O'Sullivan, Celotex's current Managing Director,
only joined Celotex on 1 May 2016. Mr Jonathan Roome, who appears to have been
principally involved in the supply of RS5000 to the Grenfell Tower project (as
explained below), left Celotex's employment in August 2015.

108

As regards the supply of RS5000 to the Grenfell Tower project, enquiries conducted
by Celotex following the Grenfell Tower fire have established the following: 122

120

See RSSOOO Product Data Sheet: {CEL00000412}; RSSOOO Application data Sheet: {CEL00000409};
Celotex Rainscreen Cladding Specification Guide: {CEL00000418}; and Celotex Rainscreen Cladding
Compliance Guide: {CEL00000416}. Mr Hyett's criticism (at §4.3.25 of his Report) that Celotex was
promoting a product that it knew was not compliant with the Building Regulations is wrong.

121

{SDP00000196} at §32.1

122

See Celotex's Phase 1 Position Paper {CEL00007954} and Mr O'Sullivan's witness statement for further
detail.
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108.1 Various quantities ofRS5000 were purchased by Harley from two third party

distributors, namely SIG and CCF Limited ("CCF"). The purchases from SIG
were made between March and June 2015; the purchases from CCF were made
between September 2015 and March 2016.
108.2 Prior to the first order being placed by Harley, Mr Roome communicated with

Harley about the supply ofRS5000. He provided Mr Anketell-Jones ofHarley
with both abridged and full versions of the BRE classification report (the

"BRE Report") recording that a rainscreen cladding system incorporating
RS5000 had been successfully tested to BS8414. 123 Each version of the BRE
Report clearly stated that: "This classification is valid only for the system as

installed and detailed in ... this classification report'.
108.3 In the course of discussions between Mr Roome and Harley about the U-value

of the proposed rainscreen cladding system for Grenfell Tower, Harley sent
Celotex a dropbox link providing access to certain technical information
concerning the project. 124 It is not presently possible for Celotex to identify
which documents were within the dropbox folder as at the date on which the
link was sent, nor which may have been modified since that date. It is also not
possible for Celotex to ascertain whether any particular document within the
dropbox folder was opened by anyone at Celotex prior to the supply to Grenfell
Tower.
108.4 In the context of carrying out certain U-value calculations, Celotex was sent a

copy of Harley's 'BuildDesk report' for Grenfell Tower, which listed the
materials to be used alongside RS 5000, including an "A CM cladding panef'. 125
108.5 There is no evidence that Mr Roome, or anyone else at Celotex, was given any

further details about the cladding system to be installed at Grenfell Tower, for
example about (i) the precise type of ACM panel to be used, (ii) whether the
panel was fire-retardant, or (iii) the route to compliance with the requirements
of ADB2, i.e. via a desk-top study or holistic fire-engineering assessment.

123

{CELOOOOOOll }; {CEL00000020}

124

{CEL00000455}

125

{CEL00000029}; {CEL00000030}
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Discrepancies in System Test Description and Lambda Testing
109

In the course of enquiries conducted after the Grenfell Tower fire, Celotex's current
management learned that (i) there were certain discrepancies between the rainscreen
cladding system tested by BRE for Celotex and the description of that test in Celotex's
marketing literature; and (ii) the lambda values for certain Celotex products had been
understated as a result of selective use and/or omission of relevant test data. Once
current management learned of these issues, they were promptly and publicly
announced by notices on Celotex's website and reported to (among others) the
relevant testing/certification bodies (i.e. the BRE, in the case of the RS5000 test, and
the BBA in the case of lambda certification), Trading Standards and the Inquiry.

110

These matters are a cause of real regret for Celotex. They involved unacceptable
conduct on the part of a number of employees (some of whom had already left the
company). Those who remained were the subject of disciplinary proceedings, which
resulted in six employees resigning between December 2017 and March 2018. In
addition, concerted steps were taken to ensure that no such situation occurs again,
including the recruitment of new technical and operational management, designing
and implementing changes and improvements to lambda and other testing processes,
designing new quality assurance systems with the assistance of a new quality
assurance manager and reviewing and improving training procedures. 126

111

In April 2018, Celotex commissioned another BS8414 test, replicating as closely as
possible the system described in its marketing literature, so as to be able to share with
the market reliable information about the likely practical effect of any differences
between the system described in the marketing literature and the system in fact tested
in May 2014. This further test showed that the system described met the performance
criteria specified in BR135. The results of this test were announced to the market on
2 May 2018. 127

112

There is no reason to believe that the mis-description of the system tested to BS8414
or the understatement of lambda values had any impact on, or is otherwise relevant

126

See Mr O'Sullivan's witness statement, especially at § 158-192 and §220-230.

127

Mr O'Sullivan's witness statement at § 186.4-190; Ce1otex announcement is at {CEL00009840}.
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to, the supply ofRS5000 or TB4000 to the Grenfell Tower project or the tragedy that
occurred on 14 June 2017. In particular:
112.1 As explained above, the alternative route to compliance involving assessment

of a BS8414 system test was not considered for the Grenfell Tower
refurbishment. It is in any event clear that the rainscreen cladding system
described in Celotex's marketing literature and the BRE Report (as well as the
system actually tested to BS8414 in May 2014) were so substantially different
from the rainscreen cladding system installed on Grenfell Tower that the
BRE's certification ofRS5000 was irrelevant to the external wall construction
of Grenfell Tower (as Dr Lane confirmed in her Phase 1 Report). 128 The BRE
Report could not have been relied upon as evidence of the required fire
performance of the Grenfell Tower rainscreen cladding fa<;ade under ADB2
§ 12.5, even if that alternative route to compliance had been considered. Any
discrepancy between the system as tested in May 2014 and the system
described in the BRE Report and Celotex's marketing literature is therefore
wholly irrelevant.
112.2 Understatement of lambda values does not affect fire performance or fire

safety; and in any event, the amount of the understatement was not significant
(comprising, in the case ofRS5000, no more than 0.001-0.002 W/mk). 129

L.

CONCLUDING REMARKS

113

Celotex recognises the scale, significance and importance of the exercise with which
the Inquiry is engaged. It respectfully commends the care and diligence with which
the Inquiry approached Phase 1. It stands ready to assist the Inquiry in relation to
Phase 2.

LINKLATERS LLP

CRAIG ORR Q.C.
PATRICK HENNESSEY

20 December 2019

128

See Dr Lane's Phase 1 Report at§ 11.22.11-11.22.12.

129

See Mr O'Sullivan's witness statement at§ 169; and Ce1otex announcements dated 20 November 2017 and
15 December 2018 {CEL00007960}.
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