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Executive Summary 
 

1.1 On 14 June 2017, the worst residential fire since the Second World War occurred in 

a 24-storey tower block in west London, resulting in the deaths of 72 people.  The 

consequences have been far-reaching, not only for those directly involved, but also the 

thousands of residents in other buildings across the UK, which have since been identified 

as having combustible materials present in their external walls.  The necessary 

remediation work to make these buildings safe has been subject to a lengthy timescale 

and there are high costs involved, much of which are being passing on to residents.  For 

the sake of the residents, this situation cannot be allowed to continue, and therefore 

another solution is required. 

 

 

 
1.2 So far the focus has been on remediation with little thought being given to mitigation 

as a viable alternative.  Few have even considered how it might work.  Therefore, the 

need for a report which explores the benefits that mitigation may have over remediation 

has arisen.  It is also necessary to consider the type of strategies which could be 

developed, and the circumstances in which they could be implemented.  There are 

various fire protection measures aimed at restricting fire spread and alerting residents 

which could be incorporated into the strategies, and perhaps most important of all, 

costings have been prepared which show just how much money could be saved. 
 

1.3 Some of the measures included within the strategies are innovative.  For example, 

one such measure involves the creation of fire breaks within the façade, by removing 

sections of combustible cladding from parts of the building deemed to present the 

greatest fire risk, whilst retaining the cladding on those parts with a lesser risk.  All 

retained sections would be isolated from each other, so if one section caught fire, the 

flames would not be able to spread beyond that section to other parts of the façade. 

“So far the focus has been on remediation with little 

thought being given to mitigation” 
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1.4 Other measures include external fire detection and fire resisting window pods, as 

well as a greater emphasis on more conventional measures such as sprinkler systems, 

smoke control and cavity barriers.  The principles of my technical research into the 

influence of building design, and the effect of the overall shape, geometric form and 

architectural features of a building upon the behaviour of fire, will form a core part of 

the strategies as these enable those parts of the building posing the greatest risk to be 

identified, and the potential spread of fire predicted. 

 

1.5 It is not the objective of this report to serve as a marketing brochure for any specific 

product, and therefore any apparent endorsement concerns the concepts behind the 

products only.  As many of the proposed solutions are innovative, in some cases only a 

single product exists which would achieve the desired objective.  In these cases, it is that 

specific product which is used as an example as to what could be achieved through its 

implementation and installment. 

 

 

Introduction 

The Building Safety Crisis 

2.1 On 14 June 2017, seventy-two people died and the lives of countless others were 

changed forever following the worst residential fire in the UK since World War II.  The 

impact of the fire has been far reaching.  As attention turned to the building’s cladding - 

which was later identified as being the primary cause of the extensive fire spread - 

thousands of residents in blocks of flats the length and breadth of the country became 

embroiled in what has become known as the “building safety crisis” or “cladding 

scandal”.   These residents are now stuck in flats in unsafe buildings, which cannot be 

sold or remortgaged due to lenders and insurers considering them a liability.  This in turn 

has had a significant effect upon their mental and physical health, especially as there has 

been a tendency by building owners to pass the cost of fire safety improvements on to 

residents. 
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2.2 The issue is not confined to buildings with the same type of cladding as Grenfell Tower 

- Aluminium Composite Material (ACM), but other types of Metal Composite Material 

(MCM) such as Zinc Composite Material (ZCM) if the panels have combustible cores such 

as polyethylene (PE).  The problem also extends beyond MCM panels to include other 

façade types, such as High Pressure Laminate (HPL) and insulated render systems, which 

contain combustible insulation such as polystyrene.  Consequently, more and more 

buildings have been brought into the building safety crisis. 

 

2.3 Not surprisingly, residents have been campaigning for fire safety work to be carried 

out, but without the costs being passed on to themselves, so they can feel safe in their 

homes and get on with their lives.  Having bought, leased or rented these properties in 

good faith, believing them to be safe – as they were perfectly entitled to do – these 

residents have a right to a safe home in the same way as everyone else, at no additional 

cost to themselves. 

 

2.4 Sadly, the issue of unsafe buildings is not unique to the UK, and is in fact a global 

problem.  Many other countries have large numbers of buildings covered in combustible 

materials and have also had fires, although with the exception of one (Shanghai 2010 in 

which 58 people died), they have not been anywhere near as devastating as Grenfell.  

Besides China, there have been notable fires in Italy, France, Australia, the USA, Turkey, 

Russia and the United Arab Emirates (UAE).  The UAE in particular has a problem with 

façade fires and has seen several in recent years, especially in Dubai and Sharjah.  In 

2019, it was estimated that as many as 1000 buildings in Dubai alone were covered in 

ACM cladding, the use of which has been restricted on new buildings since 2017.  Dubai 

is also home to several super tall skyscrapers (defined as being 300m or more), with many 

others being not far short of this height.  Fortunately, the mega tall (defined as being 

600m or more in height) Burj Khalifa – the world’s tallest building to date – does not have 

a façade consisting of ACM cladding. 

 

2.5 Although this report is concerned with medium-rise (11m or more in height) and high-

rise buildings (18m or more in height), it should not be forgotten that many low-rise 

buildings have fire safety issues too, ranging from defects in the construction and 
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inadequate fire stopping, to the presence of combustible materials in the external walls.  

This will be the subject of a future report which will focus specifically on low-rise issues.  
 

Objectives 

2.6 So far the focus has been on remediation, but this has proved to be both costly and 

time-consuming, as the number of buildings requiring safety measures continues to 

increase.  The total cost amounts to billions of pounds, meaning that the remediation of 

many of these buildings lies some way off in the future, with a realisation that it may take 

decades before all affected buildings have been made safe.  Such is the extent of the 

problem that some residents may not see the improvements made within their lifetimes, 

if ever at all.  Therefore, a situation has now arisen as to whether full remediation is really 

the best option, or whether mitigation measures aimed at reducing the risk to a tolerable 

and acceptable level would be a better alternative instead. 

 

2.7 The objective of this report is to look at the question of mitigation as a viable 

alternative to the full remediation of unsafe buildings in the UK, although the measures 

proposed would be equally applicable in other countries, including the UAE, too. 

 

 

 

 

 

 

 

 

 



 

 

 

 

6 

Contents 

 

Executive Summary – p.2 

 

Introduction – p.3 

The Building Safety Crisis – p.3  

Objectives – p.5 

 

Remediation versus Mitigation - p.8  

Mitigation Strategies: The Layered Approach – p.15  

Cost Considerations – p.18 

Case Study 1 – Holm Court, Pendleton, Salford, Greater Manchester, UK – p.23  

 

Mitigation Measures – p.43  

Building Geometry and Cladding – p.43 

Fire Protection – p.45 

A Façade-based Fire Alarm and Fire Detection System – p.50 

Case Study 2 – The Relay Building Whitechapel, London, UK – p.60 

Maintaining the Integrity of Compartmentation – p.79 

Cost Analysis – p.100  



 

 

 

 

7 

Further Mitigation Considerations – p.103 

Safety Assessments – p.106 

 

Conclusion – p.111 

 

Recommendations – p.115 

 

References – p.117 

 

Appendices – p.119 

Appendix A – Statement by Michael Gove, Secretary of State for Levelling Up, 

Communities and Housing, to the House of Commons on 10 January 2022 – p.119 

Appendix B – Types of fire behaviour and effects which are influenced by the overall 

shape, geometric form and architectural features of a building – p.123 

Appendix C – Proforma for External Building Safety Assessment – p.125 

Appendix D – Building Fire Safety Mark Scheme – p.143  

Appendix E – About the Author and Contact Details – p.146 

Appendix F – Intelliclad Information – p.147 

Appendix G – CAVI-TECT Information – p.150 

Appendix H – Additional Case Studies – p.152 

 



 

 

 

 

8 

Remediation versus Mitigation 
 

3.1 Remediation is the term used to refer to the complete removal of all combustible 

cladding or other such materials from the façade or external wall of the affected 

building.  The objective is to remove the fire risk, and although seemingly 

straightforward in concept, the practicalities and costs of such a measure have proved 

otherwise. 

 

3.2 It is worth assessing the pros and cons.  The most obvious benefit of remediation is 

the complete removal of the fire risk associated with the combustible materials, but this 

may be outweighed by the disadvantages which are: 

 

- Cost – The full removal of cladding or other combustible materials from the 

external wall is expensive.  High costs are incurred in terms of labour and 

equipment hire, especially if it is a large building and there is an extended period 

of time, which may amount to weeks or even months.  Following the removal, the 

building will need to be re-clad, re-rendered or re-insulated with materials which 

are at least of limited combustibility (Euro Class A2 s1 d0), further adding to the 

cost. 

- Timescale – With so many buildings in need of remediation and only limited 

funding available, it is hardly surprising that there is a protracted timescale.  On 

14 June this year (2022) it will be five years since the Grenfell Tower fire, yet the 

work to make these buildings safer has done little more than scratch the surface.  

As recently as December 2020, it was estimated that there could be as many as 

700 blocks just in London alone still in need of remediation.  Taking the UK as a 

whole; in January 2021, 457 buildings with ACM and 2820 with other combustible 

façade materials had registered for the Building Safety Fund. 

- Impact on Residents – Due to the lengthy timescale, the impact upon residents 

lives, their finances, and mental and physical health is profound.  Not only do 

many live in fear of a repeat of the Grenfell Tower disaster, but they face the 

prospect of having to put their lives on hold due to the fact that they cannot sell 

or remortgage their flats once combustible materials are identified in the external 

wall.  Everyday situations, which many of us take for granted such as relocating 
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for a new job, starting a family or moving to be closer to elderly relatives, cease 

to be an option for affected residents.  In most cases, building owners have passed 

the cost of remediation onto residents, issuing them with bills running into tens 

of thousands of pounds which they cannot afford to pay.  Although the 

Government has recently stepped in to put an end to this practice, it will still take 

time to find all those responsible for the defects and make them pay. 

 

3.3 However, the cost of the remediation itself is not the only cost facing residents.  

Whenever it is discovered that there are combustible materials present in the external 

wall, the fire strategy for the building has to be changed from “stay-put” to 

“simultaneous evacuation.”  This is a temporary solution which requires residents to 

evacuate the building in the event of fire, rather than remain in their flats unless it is 

unsafe for them to do so.  In order to facilitate this interim measure – which must remain 

in place until remediation has been completed – a means of detecting the presence of 

fire and then issuing a warning to residents is required. 

 

3.4 The way this has been achieved is through the introduction of what is known as a 

“Waking Watch” patrol, whereby personnel trained in fire safety patrol indoor 

communal areas and walk around the outside of the building looking for signs of fire.  If 

fire is detected, it is their responsibility to warn the residents and ensure that they 

evacuate.  However, the patrol is not without its costs, which can be substantial and 

tend to get passed onto residents.  Current figures put the average cost per household 

at £137 per month, rising to £256 in London.  Given the length of time between the 

identification of combustible materials and the remediation, the cost of providing a 

Waking Watch extends over a lengthy time period and in many cases is infinite.  The 

preference now is for a fire alarm and detection system to be installed to BS 5839 

instead.  This is a defined cost and not an unknown quantity like that for a Waking Watch. 

 

3.5 Another issue worth considering here is the requirement of many lending and 

insurance companies for an External Wall System assessment (EWS1 form).  Due to a 

lack of suitably qualified professionals, this has added to delays and there has been much 

debate as to whether it is appropriate for EWS1 to be required for some buildings, 

especially those under 18m tall.  On 10 January 2022, the Secretary of State for Levelling 
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Up, Housing and Communities, Michael Gove said in his speech to the House of 

Commons that “medium rise buildings are safe, unless there is clear evidence to the 

contrary.  There must be a far greater use of sensible mitigations, such as sprinklers and 

fire alarms, in place of unnecessary and costly remediation work.” He is therefore 

recognising that not all buildings have the same level of risk, meaning that in many cases 

it is mitigation – rather than remediation – which would be a better option. 

 

3.6 The requirement for EWS1 has led to unnecessary delays and costs for the residents 

involved.  The EWS1 survey involves an intrusive examination of the external wall to 

confirm whether or not combustible materials are present, and if so, a recommendation 

for remediation and a change from stay-put to simultaneous evacuation is required.  As 

the number of buildings identified as having combustible materials grows, so does the 

need for Waking Watch patrols in response to the change of strategy.  In March 2020, 

there were 286 buildings in London with a Waking Watch patrol, but by December that 

same year, this had risen to 573.  The result is an increasing number of residents 

incurring long-term costs. 

 

3.7 In view of the costs, timescales and impact upon residents (as discussed above), 

consideration is now being given as to whether or not the remediation of such a large 

number of buildings is indeed the best option and whether it is even realistic.  

Consequently, in December 2021, the UK Government put out a request for 

professionals in the fire, construction and engineering sectors to put forward solutions 

aimed at mitigating, rather than remediating, the risk.  Rather than full remediation, the 

aim of mitigation would be to take the risk down to a tolerable and acceptable level 

whilst keeping some (or even all) of the combustible materials in place. 

 

Government Funding and Remediation Progress so far 

3.8 The Government has for some time now been under pressure from residents’ groups 

and fire safety campaigners to take action to alleviate the building safety crisis.  The 

response has been the release of large sums of money at various intervals to fund the 

removal of dangerous cladding, as well as provide what is known as a “Waking Watch 

Relief Fund” to allow building owners to apply for funding to install a fire alarm and 

detection system to replace the waking watch: 
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- 17 December 2020 - £30m Waking Watch Relief Fund with an extra £5m later 

allocated; 

- 31 January 2021 – First round of applications for funding; 

- 16 September 2021 – Second round of application for funding; 

- 27 January 2022 – An additional £27m is made available 

 

3.9 This gives a total of £62m within a period of just over a year.  It is estimated that the 

recently announced £27m will provide enough funding to allow around 300 buildings to 

remove their Waking Watch.  So far, 323 buildings have made successful applications to 

the previous round of funding, so the extra money now available will double the number 

of buildings able to remove and replace their Waking Watch patrols. 

 

3.10 The obvious question is whether this funding goes far enough to address the 

problem.  In response to the original £30m allocated for the removal of waking watch 

patrols, independent fire safety expert, Stephen Mackenzie described the funding as 

“breadcrumbs.”  Whilst on the face of it the sum sounds generous, given the number of 

buildings requiring alarm systems – estimated at the time to be between 500 and 700 

just in London alone – the money will not go far considering that the alarm systems for 

some of the larger and more complex buildings could cost as much as £500 000 each.  

He goes on to say that “This is not a Waking Watch relief as it fails to address any historic 

cost now or in the future, when families are now facing prohibition notice, bankruptcy, 

and homelessness.” 

 

3.11 The actual number of buildings with fire safety issues is not known.  Latest 

estimates suggest that there are 1000 buildings just in London itself (taking all types of 

combustible materials into account, rather than just ACM).  Official figures appear more 

modest, as these relate to ACM cladding only and do not include other types of MCM 

cladding or façade materials such as HPL or insulated render systems.  The latest figures 

at the time of writing (February 2022) are given below.   

 

- 475 buildings >18m have been identified as having ACM cladding; 

- 277 of these (58%) have had remediation work completed; 
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- 120 of the 475 buildings (25%) have had the cladding removed, although the 

remediation work has not yet been completed; 

- On 78 buildings, the cladding is still in place, with no work having started at all on 

30 of these. 

 

There is a difference in progress between those buildings which are in the social sector 

and those which are in the private sector: 

- 160 buildings are in the social sector; 

- 152 of these (95%) have had their ACM cladding removed; 

- 8 buildings still have the cladding in place. 

 

3.12 The social sector has made good progress with only a small number of buildings still 

requiring remediation.  Although encouraging, the problem is not confined only to ACM 

and there are many social housing blocks, including medium rise buildings, with equally 

serious fire safety issues.  Medium-rise buildings (11-18m) are said to comprise a total 

of 1.63 million properties, spread across 75 000 buildings in both the social and private 

sectors throughout the UK.  This figure refers to all types of combustible cladding and 

other façade materials, as well as ACM.  The comparable number of high-rises is a much 

more modest 12 500, although this is still a large number in itself.  The cost of 

remediation of all affected medium and high-rise buildings is therefore huge, with the 

current estimate being as much as £15m.  

 

- 220 buildings are in the private sector; 

- 166 of these (75%) have had their ACM cladding removed; 

- 54 buildings still have the cladding in place. 

 

3.13 On the face of it, it can be seen that the private sector lags slightly behind, having 

remediated 20% fewer buildings with ACM cladding.  However, the number of actual 

buildings remediated is slightly higher, at 166 as opposed to 152 in the social sector.  

There were also a larger number of buildings requiring remediation in the private sector 

than in the social sector, and therefore the number of remediated private sector 

buildings will constitute a lower percentage of this higher total, than the number of 

remediated social sector buildings will as a percentage of a lower total. 
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The “Polluter Pays” Principle 

3.14 As there has been a tendency for building owners to pass the cost of safety 

improvements on to residents, leaseholders have been campaigning for the last few 

years for the government to bring an end to this practice.  On 9 November 2021, it was 

suggested that residential developers should be charged pay an additional tax to help 

fund remediation costs.  On 14 April 2022, the government announced that all 

developers would be required to pay a Building Safety Levy on all residential new build 

as a condition for obtaining planning permission. 

 

3.15 On 10 January 2022, the Secretary of State for Levelling Up, Housing and 

Communities, Michael Gove stated that no leaseholder “will have to pay a penny to fix 

unsafe cladding.”  He also expressed his intention to put pressure on developers to fix 

the cladding crisis which “they caused.”  The full statement given by Michael Gove to the 

House of Commons can be found in Appendix A of this report. 

 

3.16 The “pressure” will be applied via a tough set of measures recently announced by 

the Department for Levelling Up, Housing and Communities (DLUHC).  These will prevent 

developers from obtaining planning permission for any new schemes until cladding and 

other fire safety issues affecting their existing schemes have been rectified.  The DULHC 

stated, “For those in industry not doing the right thing, the government will be able to 

block planning permission and building control sign-off on developments, effectively 

preventing them from building and selling new homes.”  This will apply to all buildings 

over 11m tall which the developer had a role in constructing.   

 

3.17 Another measure aims to tackle what the DULHC has termed “shadowy shell 

companies”, which are deliberately set up by developers to make ownership and 

responsibility difficult to trace.  These are companies are often little more than a name, 

and can disappear as quickly as they were formed, leaving those responsible for the 

management difficult to identify, and therefore allowing the perpetrators to avoid 

responsibility.  The new rules would prevent developers setting up these companies and 

force them to carry out construction work in their own name.  Where such buildings 

already exist, the money raised from the Building safety Levy will be used to fund safety 

improvements in what are termed “orphan blocks.” 
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3.18 The new measures will also affect the manufacturers of building products, meaning 

that these companies will have to pay their fair share of the remediation costs.  The 

DLUHC stated, “It is wrong that, until now, a manufacturer could be found guilty of 

misconduct, but could not be charged to fix the problems they caused in selling defective 

products.”  This will allow building owners to take legal action against manufacturers 

whose products have made their properties unsafe to live in.  A generous timescale is 

afforded, allowing owners to make claims stretching back as far as thirty years.  

Therefore, buildings constructed as far back as the early 1990s can be the subject of 

claims, with any remediation or mitigation costs already paid by the owners or occupiers 

able to be recovered.  This will be enforced through the Building Safety Bill. 

 

3.19 Lord Stephen Greenhalgh, Minister of State for Building Safety and Fire also stated, 

“fire alarms and Waking Watch are not long-term solutions.  Industry must take 

responsibility and pay to fix their dangerous mistakes, and we are actively pursuing 

developers and manufacturers to bring this scandal to an end.” 

 

3.20 The previous Secretary of State, Robert Jenrick pledged £5bn to remediate 

buildings over 18m tall, but for those between 11 and 18m, a loan was offered instead 

to help leaseholders pay for the work.  Many leaseholders and experts alike considered 

these measures as not going far enough, particularly as the cost of remediation for all 

affected buildings is estimated to be in the region of £15bn, meaning that the £5bn 

pledged was only 20% of what was really needed. The loan scheme for medium-rise 

buildings was seen as an indirect way of passing costs on to residents because the 

borrowed money would need to be paid back.  It would not help leaseholders sell their 

flats either, nor do anything to alleviate the impact upon their health and everyday lives.  

The cost of remediating unsafe cladding on medium-rise buildings is put at around £4bn, 

meaning that residents would need to borrow large sums of money to fund the 

necessary work.  The announcement by Michael Gove on 10 January 2022 appears to 

effectively scrap the loan scheme, and in his statement he said, “I can confirm … that no 

leaseholder living in a building above 11m will ever face costs for fixing dangerous 

cladding,”.   This was affirmed on 14 April 2022 in an announcement from the DLUHC, 

following the signing of a pledge by 35 developers to cover fire safety work to buildings 

requiring remediation. 



 

 

 

 

15 

3.21 This is of course be the right thing to do.  When a person buys a property, they 

expect it be safe and fit for habitation.  If a person buys a mobile phone, they expect 

that product to have been manufactured to the required standard, work as it ought to 

and be safe.  If it does not, then the purchaser is entitled to a refund, a replacement or 

a free repair.  It should be no different for buildings, and therefore the developers should 

fulfill their duty and rectify any problems free of charge.  Like a mobile phone, a building 

is also a product.  Anything which is “made” and offered for use or consumption can be 

defined as a product, and therefore this must include buildings too. 

 

3.22 However, there seems to be hidden catch.  The above measures only relate to 

cladding remediation costs, which means that the funding for other costs, including 

interim measures such as a waking watch or fire alarm and protection system must be 

funded by the building owner.  If the owner can afford to do so, they will be expected to 

cover all of these costs, even if they have no direct connection to the developer.  In some 

situations, the developer and the owner may be the same entity, but this will not be the 

case in every instance.  If building owners are unable to cover all the costs themselves, 

leaseholders will be expected to make payments, although these will be capped at a set 

amount, with any money already paid counting towards the capped amount.  If the 

building is in London, the amount per leaseholder is capped at £15 000, whereas outside 

London it is £10 000.  This is still a lot of money for leaseholder to find, and most will not 

be able to afford it.  Waking Watch relief funds will help with these costs, but are 

insufficient to cover all buildings affected. 

 

 

Mitigation Strategies – The Layered Approach 

3.23 The mitigation strategy at its basic level involves three layers: 

1. Application of the principles developed from the Author’s research into the 

effect of building geometry upon the spread and behaviour of fire.  This was the 

subject of a report published in October 2019, details of which can be found in the 

reference section and Appendix C of this report.  This can be used to identify which 

parts of the façade present the greatest fire risk, and therefore where the 

mitigation measures need to be concentrated. 
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2. The creation of fire breaks in the façade by removing sections of combustible 

cladding.  This is a measure which was first put forward by the Dubai office of 

Canadian firm, WSP.  With up to 1000 buildings in the city covered in highly 

combustible ACM cladding, remediation would be both impractical and costly, 

particularly as these buildings are huge and can be up to 300m or more in height.  

The decision as to where about on the façade the fire breaks should be created 

would be based on the geometry of the buildings, using the principles referred to 

in Layer 1, above. 

3. Appropriate fire protection for the retained sections of cladding.  In order to 

ensure that the retained sections of cladding do not present an unacceptable risk 

to residents, fire protection will be paramount.  The amount and type of fire 

protection will vary according to the individual characteristics of the building, the 

materials involved, the location of the retained cladding, and the type of residents 

in occupation.  In all cases, it will be based on two fundamental concepts – a 

means of detecting fire and warning residents, and means of ensuring that the 

compartmentation remains intact. 

 

3.24 With these measures in place, it is hoped that the risk can be brought down to a 

low enough level that residents can live in the buildings safely, with the risk from fire 

being no greater than that for a low-rise domestic house or bungalow. 

 

Mitigation Considerations 

3.25 There are essentially three possibilities for mitigation (listed below) which must 

form part of the initial consideration process at the outset.  When deciding on the most 

appropriate means for mitigating the fire risk in buildings with combustible materials in 

the façade, a number of factors will need to be taken into account, including cost and 

timescales.  To a large extent the method of construction will be the main determining 

factor, mainly due to the practicalities involved, as some buildings are designed in such 

a way that the removal of combustible materials is difficult, if not impossible.  The Relay 

Building, the subject of Case Study 2 on page 60, is an example of such a building.  Other 

important factors include the type of combustible materials present, where about in the 

external wall they are located, and the cavity barriers and/or fire stopping (ie. Whether 
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these are present or missing, intact, provided in the correct locations and are installed 

in such a way that they will function correctly in a fire). 

 

3.26 The possibilities are given below: 

1. Partial remediation involving the removal of sections of cladding from areas of the 

façade identified as presenting the greatest fire risk (see above). 

2. Leave all the cladding and/or other combustible materials in place, but introduce 

a substantial level of fire protection, over and above what would typically be 

found in a building of that type. 

3. There are some buildings which are constructed in such a way that full 

remediation can never be possible.  In some circumstances, even mitigation would 

be difficult.  Special consideration will need to be given to buildings of this type 

and a carefully planned bespoke strategy will be required. 

 

The first consideration can be a possibility for buildings of any height, and with any type 

of material on the façade (or within the external wall construction), but if ACM is 

present, a greater level of fire protection will be necessary. 

 

Where the second possibility is concerned; as well as the enhanced fire protection, the 

building will have to satisfy a set of strict criteria for this to be considered an option: 

 

1. The building must not be over 18m tall. 

2. The building must not have ACM cladding or any other type of MCM panels with 

combustible cores.  This will apply to buildings of any height. 

3. The cavity barriers must be appropriately designed for the façade/external wall 

and correctly installed in the required places.  None should be missing. 

4. Any fire stopping which is required – such as for vents and ducts which pass 

through the external wall – must be adequate and intact. 

 

The third consideration relates to buildings which are of curtain wall construction or 

have an outer leaf of A2 or A1 rated material such as Brick, but with combustible 

materials such as insulation or plywood sheathing board behind.  In these cases, it will 

be difficult or even impossible to remove the materials without effectively demolishing 
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much of the building, meaning that the only practical option is mitigation and stringent 

management of the risk, whilst allowing the combustible materials to remain in place. 

 

  

Cost Considerations 

3.27 Full remediation will result in costs arising from the following actions: 

 

- The process of removing the cladding and/or other combustible materials such as 

insulation:  Equipment, plant, labour and even a possession order (ie. If a road has 

to be closed to allow the work to take place) will be necessary. 

- The replacement of the cladding and/or other combustible materials:  Since 

December 2018 when the Building (Amendment) Regulations came into effect, it 

has been a requirement for all materials used on the façade or external walls of 

buildings over 18m high to be either non-combustible (Euro Class A1) or of limited 

combustibility (rated Euro Class A2 s1 d0).  Some constructions/assemblies 

contain multiple layers of combustible materials, meaning that remediation often 

involves much more than simply removing and replacing the cladding panels 

themselves. 

 

3.28 In some cases the costs may begin before remediation even starts, due to the need 

for interim measures, the most costly of which is a waking watch patrol.  As discussed 

on page 10, it is the building owner and/or the leaseholders who are expected to fund 

this, many of whom cannot afford to pay.  As the waking watch is often put in place 

without a clear timeline for remediation, these costs can continue for an extended and 

infinite period. 

 

3.29 Where mitigation is concerned, the added cost of introducing interim measures 

whilst remediation is awaited, can be avoided if the strategy is well planned and a 

decision has been made from the outset that the risks will be mitigated rather than 

remediated. Applying this notion to the strategy outlined on pages 15 and 16; once 

combustible materials have been identified as being present in the external wall, there 

will be a change in evacuation strategy from stay-put to simultaneous evacuation, but 

rather than appoint a waking watch or install an interim alarm system, work to 
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implement the permanent solution could begin straight away.  This would allow all 

funding to be directed at the permanent solution from the beginning, rather than first a 

temporary solution followed later by the permanent solution. 

 

3.30 Continuing with the strategy on pages 15 and 16, the following actions associated 

with mitigation would incur costs: 

 

- The removal of sections of cladding on areas of the building which have been 

identified as presenting the greatest risk of fire spread:  As with full removal, this 

would incur costs for equipment, plant, labour and a possession order if required, 

but because less material is being removed, the cost would be lower due to the 

shorter duration of the work.  If only 50% of the cladding (or other combustible 

material) is being removed, as opposed to 100% (which would be the case with 

remediation), the cost will be halved.  It is anticipated that only between 40% and 

70% of the cladding on most buildings would require removal under this strategy. 

- The replacement of the cladding with an alternative which is of limited 

combustibility (rated Euro Class A2 s1 d0) or non-combustible (Euro Class A1):  As 

the cladding would only need to be replaced on parts of the building where 

sections of combustible material have been removed, the cost is significantly less 

than it would be if the whole façade was being remediated. 

 

3.31 Therefore, under the proposed strategy, it can be expected that the cost of 

mitigation would be significantly less than full remediation, due to fewer combustible 

materials being removed from the building and a reduction in the overall area requiring 

recladding.  It will help avoid situations where the cladding is removed but not replaced 

due to a lack of funding.  Although the cost of a fire alarm and fire detection system will 

still be required, the cost of mitigation will remain below that of remediation. 

 

3.32 Whether the fire risk is remediated or mitigated, the installation of a fire alarm and 

fire detection system will be necessary.  If the building is to undergo eventual 

remediation, then the alarm system will be installed as an interim measure in lieu of the 

waking watch which would otherwise be required.  As an interim measure, the cost of 

the alarm system will be equivalent to 3-7 months of waking watch payments, therefore 
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making it much cheaper.  Many of these systems are also designed in such a way that 

they can be made permanent and become part of the building’s main alarm system once 

the remediation work is complete.  Upon completion of the work, the intention is for 

the evacuation policy to revert to that of stay-put. If the building is to be subjected to 

mitigation measures instead, then the alarm system will be installed as a permanent 

means of protection from the outset, thus avoiding interim measures completely. 

 

3.33 It is envisioned that buildings where the risk has been mitigated (rather than 

remediated) will retain a policy of stay-put as a matter of continuity, due to the absence 

of a need for interim measures which would otherwise have resulted in a change to 

simultaneous evacuation whilst remediation was awaited.  However, much will depend 

on the characteristics of the individual building and in some cases a simultaneous 

evacuation policy may be a safer option.  Each building should be assessed on its own 

merits after rigorous fire risk and safety assessments.  This will be more of an issue for 

taller buildings and those with particularly hazardous materials such as ACM. 

 

RICS Building Remediation Cost Study 

3.34 The Royal Institute of Chartered Surveyors (RICS) has attempted to analyse the cost 

of remediation, using two completed schemes involving two apartment blocks, one with 

eight storeys and the other with nine.  The work to both buildings was carried out for 

the same client by the same contractor, and involved the full removal of combustible 

cladding which was then replaced with a safer alternative.  An accurate estimation of 

the actual costs of remediation can be difficult due to variations between buildings in 

the amount and type of work required; for example in some buildings there may be a 

need to rectify other fire safety defects such as those affecting fire resisting doors and 

fire stopping.  The purpose of the study – which was undertaken on behalf of the RICS 

by the Building Cost Information Service (BCIS) – is to give an idea as to how much a 

typical remediation scheme would cost, which will make a useful comparison with the 

equivalent costs of mitigation.  This will allow the full cost saving benefits of mitigation, 

as opposed to remediation, to be realised.   

 

3.35 The following pie chart attempts to break down the costs associated with 

remediation based on the study of the two building mentioned in the paragraph above: 
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3.36 The pie chart above shows that the single biggest cost is that of new cladding, which 

is between 30% and 40% of the overall total.  The second biggest cost is preliminary 

work, which accounts for around 30% of the total, meaning that the new cladding and 

preliminaries collectively amount to between 60% and 70% of the overall cost.  The 

other itemised costs are defined as the removal of the existing cladding (3.5%), new 

flashings (3.5%) and fire stopping (4%).  The remainder (on average 25%) is for 

miscellaneous additional costs such as repairing or replacing defective fire resisting 

doors, which will vary considerably from building to building.   
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3.37 If a building was to undergo mitigation rather than remediation, the overall cost of 

new cladding could be reduced by an average of about 50%, as could the cost of the 

removal of the existing cladding.  Most of the other itemised costs would also be 

reduced, but by a lesser amount, and would depend upon the design of the façade and 

the type of work which needed doing. 

 

3.38 Based on the BCIS study, the basic cost of rainscreen cladding per square metre is 

between £220 and £265.  The actual cost will of course depend very much upon the type 

of cladding used, its materials, and the costs of the manufacturer and/or supplier.  These 

figures do not however take into account extras, such as window reveals, soffits and 

other features which may be present on, or connected to, the façade.  According to the 

study, the cost would then rise to between £300 and £350.  If preliminary work, fire 

stopping and flashings are included, the final cost is between £800 and £1100 per square 

metre.  It should be noted that one of the buildings used in the study required the 

replacement cladding to be installed over new insulation, whilst for the other, the 

replacement cladding was able to be fitted over the existing insulation, which did not 

require removal as it did not pose a fire risk. 

 

Post Remediation Issues 

3.39 It is important that any work to improve the safety of buildings is fully costed prior 

to commencement, in order to ensure that there is sufficient funding to cover the entire 

scheme from start to finish.  Allowance should also be made for any unforeseen 

additional costs which may arise during the course of the remediation or mitigation 

process.  Unfortunately, it appears that in some cases the full costs have not been 

adequately assessed prior to the work beginning, and consequently the funding has run 

out before the procedure can be completed.  There are several cases where buildings 

have had all their cladding removed as part of a full remediation, but the funding has 

fallen short of that required for a complete reclad, meaning that the walls have had to 

be left bare without any replacement cladding being attached.   

 

3.40 Although the fire risk has been removed, the lack of a replacement cladding system 

introduces a whole set of new problems in the form of dampness and condensation, 

which is unhealthy for residents.  The elderly, babies and young children, as well as those 
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with disabilities and long-term health problems, are particularly vulnerable.  Without 

the insulation provided by the façade system, the buildings lack thermal efficiency, 

making them too hot in summer and too cold in winter.  Not only does this affect the 

comfort of the occupants, but their finances too because of an increased need for the 

use of heating in cold weather.  This is something most people would want to avoid at a 

time when energy costs are rising sharply, and many can now no longer afford to heat 

their homes.  Sadly, the unfortunate residents who find themselves in this position are 

forced to improvise by finding other ways of staying warm, such as wearing a coat 

indoors or wrapping themselves in blankets with a hot water bottle.  It is likely that the 

reduced costs associated with mitigation would make a situation such as this less likely 

to arise.   

 

 

Case Study 1 – Holm Court, Pendleton, Salford, Greater Manchester 

3.41 Around six years ago, nine apartment blocks in Salford underwent refurbishment 

in order to improve their thermal efficiency.  The work was completed early in 2017, just 

months before the Grenfell Tower fire, but rather than improving the buildings as was 

intended, the refurbishment would be the start of a series of unforeseen problems 

which would blight the lives of the residents in the 850 flats for years to come.  Tests 

carried out on the materials following Grenfell, revealed that the blocks were covered 

in combustible ACM cladding with polyisocyanurate (PIR) insulation behind, all of which 

would have to be removed.  Some of the products were manufactured by Reynobond 

and Kingspan, two of the companies involved in the refurbishment of Grenfell Tower.  A 

combustible waterproof membrane manufactured by Tyvek was also present within the 

façade construction on some of the blocks.  This product was also used at The Cube in 

Bolton - a student accommodation block which suffered a serious fire in November 2019.   

 

3.42 Risk assessments carried out on each of the individual blocks uncovered a series of 

other fire safety defects, including problems with fire stopping, fire resisting flat 

entrance doors and the smoke ventilation systems.  Consequently, the risk to life in all 

blocks was classified as moderate, whereas the risk to property was considered to be 

substantial because of the, “Serious risks that could well occur, and that require 

substantial work to address.”  It was recognised that there was a significant risk of 
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extensive fire spread due to the presence of combustible cladding and other materials 

within the façade which would require large scale remediation work.  The moderate 

rating given to the risk to life was based upon the defects in fire protection measures; 

“The risk is not satisfactory in some areas and some actions will be required to sort it.”  

The recognition here is that work is needed to bring the fire protection up to standard, 

but the amount of improvements necessary are not substantial.  Some of these defects 

have, at the time of writing, already been addressed. 

 

3.43 The blocks are owned by Salford City Council and are managed by its housing24 

association, Pendleton Together (formerly known as Pendleton Together Operating – 

PTO).  Initially, there was some dispute as to who was going to fund the remediation 

work; whether it should be the Council as the freehold owner, or whether it should be 

Pendleton Together as the management organisation.  Despite this, both organisations 

had previously agreed to jointly fund the refurbishment work through a finance initiative 

contract, but no such agreement could be reached regarding remediation.  The dispute 

came to an end when the Council eventually decided to fund the work itself – estimated 

to take two years for all necessary fire safety improvements – which will also include the 

installation of sprinklers and a new fire alarm and fire detection system. 

 

3.44 Meanwhile, Pendleton Together is funding the interim measures.  All affected 

buildings have a waking watch patrol – consisting of two fire marshalls per block – which 

will remain in place until the remediation work is complete. 

 

The buildings affected are: 

- Beech Court (8 storeys; ground floor + 7)  

- Holm Court (10 storeys; ground floor + 9)  

- Hornbeam Court (12 storeys, ground floor + 11)  

- Malus Court (8 storeys; ground floor + 7) 

- Plane Court (7 storeys; ground floor + 6) 

- Salix Court (7 storeys; ground floor + 6)  

- Spruce Court (22 storeys; ground floor + 21)  

- Thorn Court (22 storeys; ground floor + 21)  

- Whitebeam Court (12 storeys; ground floor + 11) 
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3.45 As a result of the risks arising from the Grenfell Tower fire, the cladding was 

removed from the buildings towards the end of 2020, but it has taken around sixteen 

months for work on recladding with safer materials to start.  During this period, the 

residents have complained that they are living in “freezing” flats, whilst also facing a 

4.1% increase in their rent.  Although Pendleton Together offered them a payment of 

£30 per month to help with heating costs, many have said that it is not enough because 

the real cost of heating their homes is as much as £300 per month; ten times the amount 

they were offered.  Without the cladding, the flats have been so cold that the need to 

use the heating has been greater than it would have been previously. 

 

3.46 Resident, Edna Crowson, is paying around £50 a month extra and the money 

offered by the housing association does not even cover this.  She says, “It’s going to be 

a real struggle.  They’re treating us like we’re nothing.  It’s almost as if you’re invisible .”  

Another resident, Fatou Ginadu has paid £600 in heating bills in less than three months, 

meaning that it effectively costs around £200 per month to heat her flat.  The £30 

offered by the housing association would still leave her £170 out of pocket.  She says, 

“It’s really frustrating, especially when you are a single mum and trying to make ends 

meet; it’s just not right.  You can’t keep your house warm and feed your kids.”  Fatou is 

faced with a choice of keeping her children warm or feeding them, which is something 

no mother should have to do.  Robert Walsh has lived in his flat for eleven years and 

receives sickness benefit due to the long-term health problems.  He is now having to pay 

£80 per month to heat his flat and says, “When we had the cladding on, it was nice and 

warm.  Now we have to have the heating on all the time, but we can’t afford it – it’s too 

dear.”  The £30 offered by the housing association does not cover Robert’s monthly 

heating bill either. 

 

3.47 Due to the “skyrocketing” heating bills which most of the residents cannot afford 

due to being on low incomes, they are forced to go to bed early at night to keep warm 

and avoid using the heating.  During the day, many are forced to wear dressing gowns 

or coats indoors, so that they do not need to use the heating. 

 

3.48 As can be realised, the remediation has proved costly and has been dragged out 

over an extended period of time, with there being a considerable gap between the 
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removal of the combustible materials and their replacement.  In the meantime, 

residents have been forced to live in uncomfortable and unhealthy conditions, along 

with a strain on their finances due to increased rent and larger heating bills.  What needs 

to be considered now, is how the situation would have differed if a decision to mitigate 

– rather than remediate –  had been made instead. 

 

3.49 As all nine buildings are over 18m tall, the possibility of leaving the façade system 

intact and enhancing the fire protection instead, would not have been an option.  All 

buildings also had ACM cladding prior to its removal, which in itself would also have 

excluded the option of full retention of the façade.  Both of these factors – either alone 

or collectively – would mean that at least part of the façade would need to be removed 

to in order to make the buildings safe (see page 17).  Mitigation also depends on fire 

barriers being provided in the required places and being correctly installed.  Fire 

stopping must also be adequate and appropriate for its intended use.  As the risk 

assessments identified issues with fire stopping, these would have had to have been 

corrected before mitigation of any type was to be considered a possibility. 

 

3.50 All nine blocks would, however, have been eligible for mitigation involving the 

removal of sections of cladding to create fire breaks in the façade.  The cladding would 

have been removed from those parts of the building deemed to represent the greatest 

fire risk, whilst being left in place where the risk was deemed to be lower.  The retained 

sections of cladding would have required as a minimum, protection from cavity barriers 

which, along with the fire stopping, would have needed any safety defects dealt with 

prior to the mitigation work being completed.  Additional protection would have been 

provided by a fire alarm and fire detection system, capable of detecting the first sign of 

fire in the cladding and therefore able to warn residents at the earliest opportunity.  

Those parts of the building where the cladding was removed, would be reclad with an 

A1 or A2 s1 d0 alternative. 

 

3.51 This can only ever be a theoretical situation because all cladding has already been 

removed in its entirety as part of the full remediation which is underway.  If the 

mitigation option had been chosen instead, the residents would not have suffered the 

same amount of discomfort because those parts of the buildings were the cladding was 
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retained would have been kept warmer.  The work would also have taken less time to 

complete because there would have been less cladding to remove, less to replace, and 

consequently lower costs.  There would also have been no need for a waking watch 

patrol because the mitigation work could have got underway from the outset, beginning 

with the installation of the façade based fire alarm and fire detection system (which in 

itself is an alternative to a waking watch) as a permanent means of protection into those 

sections of cladding designated for retention. 

 

Implementation and Application 

3.52 To illustrate how the mitigation strategy could be implemented, I have applied it to 

one of the nine blocks listed on page 24.  The one chosen is Holm Court (Photo 1), due 

to it being relatively easy to access from the car park behind.  It also has a varied 

geometric form to which the Author’s research can be applied, and therefore will enable 

a demonstration as to how the principles are applied in order to determine which 

sections of cladding should be removed, so that potential fire spread can be restricted.  

As mentioned on pages 15, 16 and 19, the idea is to remove sections of cladding on parts 

of the building identified as presenting the greatest risk of fire spread, so that breaks on 

the façade to interrupt the passage of fire can be created.  

 

3.53 The building has ten storeys; a ground floor with nine floors of residential 

accommodation above.  Assuming that each storey has a height of 3m, the block overall 

can be taken as being 30m tall, with perimeter dimensions of approximately 56m x 13m.  

The total external wall area of the building is calculated as being 4723m², including 

recesses.  As the ground floor did not have any cladding, this can be excluded, giving a 

relevant external wall area of 4309m².  The calculations have allowed for variations in 

the shape of the building, such as the recesses which are present at intervals on all four 

sides, thus interrupting what would otherwise be a regular rectangular form.  The figures 

given are therefore an accurate representation of the actual surface area, with recesses 

included. 

 

3.54 It is now necessary to calculate the number of square metres of external wall which 

would require recladding.  This can be determined as follows: Excluding the ground floor, 

the total surface area occupied by all windows collectively is 972m².  If this is then 



 

 

 

 

28 

subtracted from the total wall area of 4309m², the area which requires recladding is 

3337m².  In terms of cost, this would be (using the BCIS figures on page 22) a total of 

between £734 140 and £884 305 just for the cladding alone, without taking into account 

flashing, soffits, fire stopping, preliminaries or anything else which may be required.  

Indeed, the cost of fully remediating all nine blocks is put at £25m, which is hardly 

surprising considering the huge costs involved just for the recladding a single block, 

without including any of the other costs. 

 

3.55 If the route of mitigation was chosen instead, the costs of recladding could expect 

to be reduced by between 40% and 70%.  Therefore, the expected costs would be: 

 

70% of the existing cladding is to be retained and 30% replaced: £220 242 - £265 292 

60% of the existing cladding is to be retained and 40% replaced: £293 656 - £353 722 

50% of the existing cladding is to be retained and 50% replaced: £367 070 - £442 153 

40% of the existing cladding is to be retained and 60% replaced: £440 484 - £530 583 

30% of the existing cladding is to be retained and 70% replaced: £513 898 - £619 014 

 

Even if as much of 70% of the building is reclad, it still represents a considerable cost 

saving; this being between £220 000 - £265 000 less than the cost of a full reclad.  

 

3.56 The next consideration is to determine exactly how much of the cladding on Holm 

court would require replacement based on the principles set out in The Relationship 

between Building Design and Fire Spread – How the Shape, Form & Features of a building 

can influence the behaviour of fire.  Details of the report and how to obtain a copy are 

given in Appendix E.  The principles can be used to determine which parts of the building 

present the greatest fire risk, and on this basis, a decision as to where the sections of 

cladding should be removed, will be made. 

 

3.57 The overall shape of Holm Court is rectangular (Fig.1), and this is interrupted at 

intervals by eight recesses, two at the front and two at the back, as well as one at each 

of the two ends.  It is these recesses which would promote intense and rapid flame 

spread if they were to become involved in a fire. 
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Figure 1: A Google Earth view of Salford showing Holm Court; the red marker points to a road of the 

same name, so the building is just to the left.  It appears as a grey oblong with a car park behind it.  

Immediately to the right is Plane Court, another one of the “Pendleton nine”, and further up and 

slightly to the right are Whitebeam Court, Salix Court, Malus Court and Beech Court.  All nine 

buildings are fairly close to each other. 

 

3.58 Due to the shape and geometric form of the building, a phenomenon known as the 

Trench Effect would occur.  This was first discovered during tests which were carried out 

following the fire at Kings Cross underground station in London on 18 November 1987, 

which claimed 31 lives.  Grease, dust and debris which had accumulated on the running 

tracks beneath a wooden escalator due to a lack of regular cleaning, was ignited by a 

match which fell between the treads.  The fire developed rapidly, causing the escalator 

to behave like a flame thrower, shooting flames outwards into the booking hall. 
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3.59 My research into the relationship between building design and fire spread, which 

looked at how the overall shape, geometric form and architectural features of a building 

can influence the behaviour of fire, discovered that the Trench Effect could occur on 

buildings too.  Prior to this research, this was not known, but I was able to find several 

examples where the effect could be observed, two of which are shown in Figs.2 & 3.  

  

 
Figure 2: A fire occurred in a recess on Block 1 at Knowsley Heights in Liverpool on 5 April 1991.  

Rubbish at the base of the building was set ablaze, causing the cladding on the 11-storey block to 

ignite.  The flames and hot gasses were confined within a recess, which caused the fire to increase in 

intensity and spread rapidly upwards.  Photo: Building Research Establishment (BRE) 

 

3.60 Due to the extreme intensity of any fire associated with the Trench Effect, there is 

the potential for it to prove deadly, and therefore buildings with geometric profiles 

containing recesses are particularly at risk.  Holm Court and several of the other blocks 

in the Pendleton group, have recesses.   

 

3.61 Unfortunately, I have not been able to obtain the floor plans for any of the the 

buildings, but if main stairways are located behind the vertical rows of windows inside 

the recesses (ie. The trench floors), there is a risk that the stairs  - as the main escape 
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route -  could be compromised.  Any fire affecting a recess would develop very rapidly 

and be of such an intensity that the glass would fail.  This would allow heat, smoke and 

flames into the stair shaft, making it difficult or even impossible for people to leave the 

building via the stairs.  It would also hinder the efforts of firefighters who may need to 

use the stairs to rescue people and fight the fire.  This would be particularly dangerous 

in buildings where there was a single stair, although in the case of Holm Court, is seems 

that there are actually two. 

 

 
 

Figure 3: This fire which affected a high rise building in China on 14 March 2019, is spreading inside 

a deep recess.  The facing wall of the building acts as the trench floor, with the flanking walls being 

the trench sides.  Due to the rapid upward spread of the fire and its confinement within the trench, 

it is spreading vertically without affecting any of the façade on either side of the recess.  The flames 

are ejecting violently from the top of the trench, which is acting like a flame thrower. 
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Figure 4: Holm Court as seen from the car park post cladding removal.  There are two recesses 

(trenches) on this elevation, as well as two on the corresponding elevation on the other side, and 

one at each end.  Photo: The Author 

 

3.62 There are four interrelated factors which must be present for the trench effect to 

occur.  These are: 

- The angle of inclination of the trench: The experiments conducted after Kings 

Cross showed that this must be at least 21°, although for smaller trenches the 

angle may greater.  The smaller trench used in the experiments had a critical angle 

of 26°; 

- The size and geometric profile of the trench: The effect will be more pronounced 

in trenches which are deeper because this will ensure that the flames and hot 

gasses are well contained with less opportunity to escape.  The experiments 

showed that although the flames remained attached to the trench floor when the 

walls were reduced in height – and even removed altogether – the effect slowed.  

The proportion of the walls and trench floor in relation to each other is also 

important. 

- The properties of the materials lining the trench: The more combustible the 

materials are combustible, the greater the effect will be.  For example, ACM will 
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burn more readily than High Pressure Laminate (HPL) and therefore a fire 

involving ACM will be more intense; 

- The source of ignition: whether or not the source is something which can easily 

generate enough heat to cause ignition.  In the case of a building, a blazing pile of 

rubbish at the base of a trench will be an ideal source of ignition, especially if the 

trench is lined with highly combustible material such as ACM. 

 

3.63 With the trench on a building being at 90° to the horizontal plane, and therefore 

vertical, the upward flame spread and the containment of the hot gasses is maximized.  

At such a steep angle, the hot gasses are likely to remain fully within the confines of the 

trench, even if the walls are of a relatively low height.  Therefore, even a shallow recess 

on a building will present a significant fire risk. 

 

3.64 A recess (trench) at one of the ends of the Holm Court is shown in Fig.5.  From this, 

another geometrically induced fire hazard is visible – that of the introverted corner (or 

vertex), which is created when two walls meet each other at different angles.  In this 

example, the side walls of the recess join with the facing wall at 90°, creating an inside 

corner (known as an introverted corner or vertex in technical terms).  Flames have a 

tendency to concentrate themselves in such corners and spread rapidly upwards, with a 

greater intensity than would be the case if they were on a flat section of building face 

with no features or variations.  There are numerous examples of this from façade fires 

all over the world (Fig.6). 

 

3.65 Flames spread more rapidly when they are confined or concentrated because this 

allows greater heating of the fuel ahead of the burning zone.  There is also less 

opportunity for the fire to spread horizontally, which would slow the upward flame 

spread if it was to occur.  If the fire is in an introverted corner, the reduced amount of 

oxygen available will also encourage the flames to extend upwards – further than they 

would do otherwise – as they search for a good supply. 
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Figure 5: One of the end elevations of Holm Court during the refurbishment which included cladding.  

The recess forms a clear trench which is lined with combustible material.  Even if the Trench Effect 

did not occur, the introverted corners created by the walls being set at 90° to each other, would be 

places were flames would become concentrated, spreading rapidly upwards with increased intensity.  

Photo: The Author 

 

3.66 Another potential means of fire spread would be via the roof-top rim (Figure 5).  

There is a projecting rim around the perimeter of the roof, and assuming that it is 

covered with combustible material, it would carry the fire horizontally around the top 

of the building, enabling it to spread to all sides.  This would induce the downward 
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spread of fire, as molten polyethylene (PE) from the cores of the cladding panels, 

dripped and flowed down the building, taking the fire with it.  This phenomenon 

occurred at Grenfell, when the architectural crown around the top of the building 

became involved in the fire (Fig.7).  It also occurred at the Olympus Tower (now known 

as the Phoenix Tower) in Grozny, Chechnya, Russia during a fire which occurred on 3 

April 2013 (Fig.8).  Here the fire affected all four faces of the building, as the flames 

spread from face to face via the rim, as well some projecting string courses which were 

present as decorative features further down the building.   The fire was also able to 

spread downwards from the rim as the polyethylene cores in the ACM panels melted.  

These phenomena will be examined further later, and are discussed in detail in The 

Relationship between Building Design and Fire Spread – How the Shape, Form & Features 

of a building can influence the behaviour of fire.  Please refer to Appendix E for further 

information. 

 

 
 
Figure 6: An example of a fire concentrated in an introverted corner on a building with ACM cladding.  

This is a still taken by the Author from a video of the fire which occurred at the Olympus Tower in 

Grozny in 2013.  The fire is spreading rapidly upwards as the flames search for a better supply of 

oxygen.  Their confinement within the corner allows greater heating of the fuel ahead of the pyrolysis 

zone, thus enabling the fire to spread more rapidly.  Video: Chechen Media 
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Figure 7: The north face of Grenfell Tower during the tragic fire of the 14 June 2017.  An extensive 

diagonal column of fire spreads across the façade, spreading most rapidly at roof-top level where it 

has caught the architectural crown of the building.  Photo: Press Association 

 

3.67 The fire is effectively progressing around the building via the crown, from which it 

spreads downwards via the projecting columns, upon which the flames have become 

concentrated.  As the crown is the main means of fire spread, the fire travels further and 

faster than it does lower down, causing the fire front to become inclined and a diagonal 

pattern to emerge.  Diagonal patterns can also appear if there are curves on the façade.  

As the fire follows the curvature of the building face, a difference in speed develops 

between the higher and lower levels, causing the flame front to become inclined. 
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Figure 8: The roof-top perimeter rim at the Olympus Tower has become involved in the fire, thus 

enabling it to spread to all sides of the building.  There is extensive downward spread of fire 

descending from the rim.  Video: Russia Today 

 
 

3.68 Now that the fire phenomena associated with the design and geometric shape of 

the building has been identified, the areas where sections of cladding will be removed 

to create fire breaks can be determined.  This means that if a fire should occur, it will be 

confined to that particular section of cladding only, and will not be able to spread to any 

other part of the building. 

 

Façade Fire Breaks 

3.69 A 3D model of Holm Court has been created by the Author to illustrate the 

mitigation of risks by creating fire breaks on the façade.  As fire spreads faster in a 

vertical direction than it does in a horizontal direction, the idea is to remove the cladding 

so that the vertical lines are disrupted.  In some buildings there may be only one way in 

which this can be done, whilst in others there may be several.  At Holm Court there are 

two possible ways of achieving this result.  As well as geometry and the disruption of 

vertical lines, other considerations when deciding where to remove cladding are the 

presence of balconies and the position of windows and doors. 
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3.70 In its fully clad form, Holm Court looked as shown in the two images (Figs.9 & 10) 

on page 38.  All the cladding has since been removed as part of a full remediation 

program, but if the risk had been mitigated instead, some of the existing cladding would 

have been retained, and only the sections where it was removed would have required 

replacement.  The images below show where about on the façade the cladding would 

be removed and replaced, and where it would be retained. 

 

Option 1 – Break-up of the Façade by the Removal of Vertical Strips of Cladding 

 

 
Figure 11: Fire breaks have been created by removing vertical strips of cladding at intervals from the 

façade.  Image: The Author 

 

3.71 Vertical strips of cladding have been completely removed from all recesses because 

they present the greatest risk of fire spread.  On the facing walls of the main part of the 

building, the façade has been broken up into individual strips which have no contact with 

each other (Fig.11).  Therefore, if there was a fire, it would be confined only to the strip 

which was affected and would be unable to spread to other parts of the façade.  Care 

has also been taken to ensure that no retained sections of cladding meet at the corners, 

as shown in the image on page 40. 
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Figure 12: Cladding has been removed from all recesses where there is the greatest fire risk 

 

3.72 In (Fig.12), it can be seen that the cladding has been completely removed from the 

recess at the end of the building so that neither the floor nor sides of the trench are lined 

with combustible materials.  This will prevent the intense and rapid fire spread within 

the recess.  On the main building face, the cladding has been removed from the areas of 

the façade which meet with the ends of the building at the corners.  This is important 

because the cladding on the ends (shown in varying shades of red) has been retained, 

and therefore no other sections of cladding must come into direct contact with it.  For 

purposes of clarity, the areas of the façade where cladding has been removed are shown 

as bare brickwork, but in real life the cladding would be replaced with a safer alternative. 
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Option 2 – Disruption of the Vertical Lines by Removal of Horizontal Strips of Cladding 

 

 
 

3.73 The verticals (Figs.13-15) have been completely disrupted by taking out alternate 

bands of cladding in both vertical and horizontal directions to form a chequered pattern.  

All recesses have also been completely stripped of cladding.  This gives a somewhat 

higher level of protection against fire spread than Option 1, because the arrangement 

makes it almost impossible for vertical fire spread to occur.  However, Option 1 is 

cheaper, with a mean saving cost of £132 284 (see page 42).  In situations where more 

than one way of creating fire breaks exists, it will be a case of weighing up the safety 

benefits and the costs, especially if the building has ACM cladding, and asking whether 

the safer option justifies the costs involved.  This is considered further on page 101.     

13 
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3.74 If Option 1 is chosen, 51% of the cladding would be removed and replaced, and 49% 

retained.  The mean basic cost of recladding is £409 825.  The figures for Option 2 are 

67% and 33% respectively, with the mean basic cost of recladding being £542 109.  

Please see page 28 for costing details. 

14 
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Mitigation Measures 
4.1 The first section of this report looked at the mitigation strategies themselves, what 

they would involve, how they would work and the means by which they could be applied 

to buildings in order to make them safer.  The objective is to mitigate – rather than 

remediate the risk -  and take it down to an acceptable and tolerable level. 

 

4.2 This section looks at the safety measures which make up the mitigation strategy, 

such as the principles based on my research, through which the parts of a building most 

at risk from intense and rapid fire spread can be identified.  This is achieved by analysing 

the geometry of the building and identifying features which promote and enhance fire 

spread.  This leads to the next element of the mitigation strategy – that of creating fire 

breaks in the façade by the removal of sections of cladding from those parts of the 

building deemed to represent the greatest risk.  Although the principles behind this have 

already been explained, this section will looks at the means of passive and active fire 

protection necessary to ensure that the sections of combustible cladding which are 

retained do not present an unacceptable risk to occupants. 

 

 

Building Geometry and Cladding 

4.3 Fire safety issues become relevant at the commencement of the design stage, before 

the building has even left the drawing board, but with architectural designers focussed 

on aesthetics and green credentials, fire safety rarely gets a look in.  This is hardly 

surprising when it is considered that the designer most likely will have had little or no 

fire safety training during their architectural education.  With a bit of extra training, 

designers could be producing buildings which are safer, whilst still aesthetically pleasing 

and innovative, and consequently I have called for a module on fire safety to be added 

to all architecture courses.  By learning how the overall building shape, geometric form 

and architectural features affect the spread and behaviour of fire, designers would be 

equipped to create buildings which are much safer.  If certain shapes, forms and features 

are known to encourage fire spread they could be omitted from the design at the outset, 

or at least the use of combustible materials could be avoided in that context. 
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4.4 What features should be avoided or, if included in the design, not covered in 

materials which would be combustible?  They essentially fall into five groups as detailed 

below: 
 

1. Architectural crowns, parapets and projecting rims at roof-top level.  These give 

rise to a phenomenon known as perimeter fire spread, whereby the fire spreads 

horizontally through or across the feature once it becomes involved in the fire.  It 

enables the fire to spread to all sides of the building, as the flames progress 

around the perimeter at roof level.  Combustible material, such as the 

polyethylene (PE) cores of ACM panels will melt, drip and flow to lower levels of 

the building, taking the fire with it.  Examples of buildings where this type of fire 

spread has occurred include Grenfell Tower, London, UK (2017) and the Olympus 

Tower, Grozny, Chechnya, Russia (2013).  Even if the feature is on the roof-top 

rather than around the perimeter, it is still capable of transferring the fire to other 

building faces, as occurred at Tamweel Tower in Dubai (2012). 

2. Vertical projections such as columns and pilasters.  The fire will concentrate itself 

on vertical projections, which will direct the fire upwards due to the limited 

opportunity for lateral spread.  This will increase the heating of the fuel ahead of 

the burning zone, leading to increasingly rapid fire spread.  Examples of buildings 

were vertical projections influenced the spread of fire include Grenfell Tower 

(2017) and the Monte Carlo Casino & Hotel, Las Vegas, USA (2008). 

3. Horizontal projections such as string courses and cornices.  The fire will 

concentrate itself on horizontal projections, which will direct the fire in a lateral 

direction.  Although fire has a tendency to spread upwards, rather than 

horizontally - a direction in which the spread is usually quite slow – the reverse is 

true if a horizontally orientated projection is present on the building face.  Such 

features tend to be of a slim profile with an increased surface area, which means 

they create conditions which encourage the flames to become concentrated upon 

them and follow their line of orientation, thereby providing limited opportunity 

for vertical spread.  This in turn increases the heating of the fuel ahead of the 

burning zone and increases the spread of the fire.  Examples of buildings where 

horizontal fire spread of this type occurred are the Olympus Tower (2013) and the 

Monte Carlo Casino & Hotel (2008). 



 

 

 

 

45 

4. Introverted corners and recesses.  Fires will have a tendency to confine 

themselves within an inside corner (also known as an introverted corner or 

vertex), where less oxygen is present, causing the flames to extend to many times 

their normal length as they search for a better supply.  The result is increased 

heating of the material inside the corner, which then increases both the speed 

and intensity of fire spread.  Vertically stacked balconies will also form a vertex at 

the point where they connect with the building face, and the fire will behave is if 

the balconies were a solid wall; the spaces between them seemingly having a 

negligible effect upon the behaviour of the fire.  Examples of buildings where fires 

in vertexes have been an issue include the Olympus Tower (2013) and the Mermoz 

Tower, France (2012).  If the shape of the building is such that a deep recess is 

formed, then the Trench Effect will become an issue because the hot gases and 

flames will become trapped within the recess, allowing the heat to build.  This is 

explained in greater detail on pages 29 - 34 above.   

 

4.5 Another design issue is the tendency for windows and balconies on many medium 

and high-rise buildings to be arranged in uniform horizontal and vertical lines. The very 

nature of such buildings makes this arrangement very difficult to avoid, and if 

combustible materials are used in the external wall or as part of a façade system, they 

form continuous bands of vertical and horizontal cladding, which can confine the flames 

within a limited area of the façade and result in rapid fire spread.  The fenestration and 

balcony arrangement at Holm Court is in vertical and horizontal rows.  This creates 

narrow bands of combustible material between the rows, giving rise to ideal conditions 

for fire to become concentrated and burn more rapidly if it was to occur. 

 

 

Fire Protection 
4.6 In some cases, mitigation will rely heavily on enhanced levels of fire protection.  If a 

building is constructed in such a way that the combustible materials cannot be removed 

from the façade or external walls without effectively demolishing the building, then 

mitigation will have to be through enhanced fire protection only.  Although this is not an 

ideal situation, there is no other alternative for buildings of this type.  Mitigation of the 
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risk by fire protection only, is also an option for buildings which are less than 18m tall 

and do not have ACM or any other form of MCM cladding with a combustible core.   

The types of mitigation and their criteria are set out on page 17 of this report.  The flow 

chart below sets out the decision making process based on this criteria.  For the purpose 

of this diagram, the first consideration for mitigation as set out on page 17 is labelled 

C1, and involves the partial removal of cladding to create fire breaks in the façade.  The 

second consideration is labelled C2 and allows all combustible materials to be retained, 

with the risks being mitigated through fire protection instead.  Please note that the flow 

chart only applies to buildings with combustible materials in the external wall/façade. 
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4.7 To put this simply and sum-up, buildings will essentially fall into five categories: 
 

1. Buildings over 18m tall with MCM: C1 mitigation by the removal of strips of 

cladding to create fire breaks in the façade.  Enhanced fire protection required. 

2. Buildings over 18m tall without MCM: C1 mitigation by the removal of strips of 

cladding to create fire breaks in the façade.  Enhanced fire protection required. 

3. Buildings under 18m with MCM: C1 mitigation by the removal of strips of cladding 

to create fire breaks in the façade.  Enhanced fire protection required. 

4. Buildings under 18m without MCM: In this case there is a choice; one option is 

C1 mitigation by the removal of strips of cladding to create fire breaks in the 

façade.  However due to the lower height of the building and the absence of MCM, 

the risk is lower than for buildings in the other categories, and therefore standard 

fire protection at a level normally required for a building of this type is all that is 

necessary.  The other option is C2 mitigation whereby the building relies on fire 

protection only.  It does not have to be bespoke as for buildings of the type in 

Category 5 (below), but it should be robust enough to adequately reduce the risk. 

5. Buildings which cannot be remediated: Mitigation by fire protection only; 

enhanced bespoke fire protection will be required. 

 

4.8 Where buildings which fall into Categories 1 and 2 are concerned, the fact that they 

have a height of over 18m will preclude them from C2 mitigation (where all combustible 

material is left in place and mitigation is through enhanced fire protection only), and 

therefore C1 is the only option.  This applies whether MCM (including ACM) cladding is 

present or not.  Although buildings in Category 3 are below 18m, the fact that MCM is 

present precludes C2 from being a possibility.  Therefore, for C2 to be an appropriate 

consideration, the building must neither be over 18m tall, nor have MCM.  If either one 

of these factors is present, C2 mitigation is automatically excluded. 

 

Types of Fire Protection 

4.9 Fire protection can be passive or active.  Passive fire protection measures do not 

require activation in the case of fire, and exist in a constant state of readiness.  Examples 

include fire resisting doors, compartment walls, fire stopping and fixed cavity barriers.  

Active fire protection measures require activation by smoke or heat, and therefore 
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generally remain dormant until required.  Examples include smoke control systems, fire 

alarms and fire detection systems. 

 

4.10 Compartmentation is a fundamental starting point for any building which is to 

undergo mitigation, and therefore it must be central to all fire protection measures 

associated with the mitigation strategy.  It is absolutely essential that the 

compartmentation remains intact in the event of fire to prevent it from spreading beyond 

the compartment of origin to affect other parts of the building.  This is imperative if a 

stay-put policy is to be maintained following risk mitigation.   

 

4.11 It is also worth considering that – according to a study carried out by Imperial 

College, London - 60% of façade fires since 2010 have started externally, rather than 

internally, and therefore measures to avoid a breach of compartmentation by fire 

entering the building from the outside, are just as necessary as ones aimed at preventing 

the spread of fire and smoke within the inside.  At Grenfell, the compartmentation of 

multiple flats on different levels was breached simultaneously by fire re-entering the 

building from the outside via the windows.   

 

4.12 In a typical medium or high-rise block of flats, it would be expected that 

compartmentation would be present as the fundamental basis of all fire protection.  

Each flat is a fire resisting unit in its own right, and is essentially a protected box, 

separated from its neighbours by a floor, ceiling and walls which give sixty minutes’ 

protection.  As the flat entrance door forms part of the compartmental box, it must be 

a fire resisting door capable of giving at least 30 minutes’ protection.  The door must be 

correctly fitted, regularly serviced and not missing any essential parts such as self-closing 

devices and letterbox flaps.  Stairways, as the main means of escape, would also be 

protected in the same manner.   

 

4.13 Any services which penetrate the compartment walls between flats, or the external 

walls of the building, should be adequately fire stopped.  Openings in the building 

envelope such as windows and doors, must be protected by cavity barriers or an 

equivalent, especially if a façade system is present.  It is essential that fire is prevented 

from entering and spreading through external wall or façade cavities.   
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4.14 In addition to the passive fire protection described in the paragraph above, it would 

be expected that all medium and high-rise blocks would have several forms of active fire 

protection in place.  Typical measures would be intumescent cavity barriers if a 

rainscreen façade is present.  Unlike fixed cavity barriers which remain permanently in 

the closed position, intumescent barriers remain in an open position unless they are 

activated by the heat of the fire which causes them to expand and close the cavity.  A 

fire alarm and fire detection system, smoke control, and emergency lighting are all 

measures which should be present.  Signage is another aspect of fire safety which would 

be expected in a block of flats.  For example, signs with information advising residents 

what to do if there is a fire, or those which mark the escape routes and highlight fire 

exits.  Firefighting provisions, including hose reels, fire extinguishers and a wet or dry 

riser are also items which would be expected to be seen in an apartment block. 

 

4.15 Taller blocks may have additional measures.  These include fire suppression systems 

such as sprinklers, an evacuation & alert system, and better provisions for firefighting 

and escape, such fire/firefighting lifts.  Fire lifts are designed so that they can safely be 

used in a fire and are a useful aid for pregnant, disabled or elderly people who would 

find it difficult to evacuate via the stairs.  Firefighting lifts make it easier for firefighters 

to tackle the fire internally, as they save them having to carry heavy equipment up many 

flights of stairs, whilst at the same time providing them with quicker access.  This is 

particularly important if they are using breathing apparatus which has a limited supply 

of oxygen; if the fire is on a higher floor, the firefighters may not have long to get down 

the stairs and out of the building before their oxygen supply runs out.  If a building is to 

rely on fire protection alone as a means of mitigation, it would require the presence of 

at least most of these measures to ensure the safety of residents and firefighters. 

 

4.16 However, it is not the aim of this report to enter into a wide-ranging discussion 

about all aspects of fire protection in detail, and therefore to avoid over-complication it 

is instead necessary to focus on those measures which form a direct part of the 

mitigation strategies themselves.  These are: 

 

a) A façade-based fire alarm and fire detection system; 

b) Measures associated with maintaining the integrity of compartmentation; 
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4.17 This report does however recognise that all forms of passive and active fire 

protection are important, and have the capability of supporting the mitigation strategies 

if introduced as part of the overall fire safety strategy for the building. 

 

 

A Façade-based Fire Alarm and Fire Detection System   

4.18 As mitigation in all its proposed forms involves the retention of at least some 

combustible materials, protection of the façade from rapid and extensive fire spread is 

vital.  Aside from the need for fire stopping and correctly designed and installed cavity 

barriers or equivalent, another measure necessary for a mitigation strategy is an 

external detection system, the sensors for which are installed directly into the façade of 

the building.  As it is the retained sections of combustible cladding which potentially 

present an ongoing risk, it will make a difference to residents’ safety if the detectors 

were positioned inside the cladding itself.  Therefore, if a fire was to start in one of these 

sections, the sensors would detect it before it was even visible from the outside, and 

immediately alert all residents and the fire service.  Only those occupants in the flats 

directly affected by the burning section of cladding would need to be evacuated, and 

although other residents would be aware of the fire, they could safely stay put unless 

advised otherwise. 

 

4.19 There is a unique system currently on the market which is specifically designed to 

be installed externally.  The system is known as Intelliclad.  It complies with BS 5839-1 

and meets current guidance for simultaneous evacuation.  It has also undergone testing 

by the Fire Protection Association (FPA).  The test proved to be very successful; a fire 

was started in a wheelie bin adjacent to a wall covered in ACM cladding, and within 

minutes both the smoke sensors and heat sensors had activated.  The smoke sensors 

detected the fire slightly before the heat sensors, and the alarm sounded after just six 

minutes.  Further details of the test can be found on Intelliclad’s website, 

www.intelliclad.co.uk  

 

4.20 To date, there have been installations of Intelliclad at buildings in Croydon, 

Plymouth, Bournemouth and Southampton.  The system was at first intended solely as 

http://www.intelliclad.co.uk/
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a more reliable and cost effective alternative to a waking watch patrol, but now it is 

being seen more in terms of being part of a long-term mitigation strategy.  The system 

is able to work alongside other fire protection measures, including evacuation alert 

systems and sprinklers. 

 

4.21 Intelliclad is a wireless system certified to EN54-25 which uses smart sensors fitted 

inside the cladding system.  These are connected to a control system, so that in the event 

of a fire, an alert can be sent to all residents.  Although Intelliclad has its own sounders, 

it is also connected to the building management system, and therefore the sounders of 

the main alarm system will also activate if there is a fire.  Intelliclad can also alert 

residents individually via a unique smartphone app, or a vibrating pager for those who 

have hearing problems.  The app will offer reassurance to residents who have felt 

vulnerable in recent high-rise fires, both in the UK and abroad, where a fire alarm has 

not been heard because a stay-put policy is in place.  This issue will be discussed further 

in the second case study, which is based on a fire which affected a high-rise building in 

Whitechapel, London on 7 March 2022.   

 

4.22 Intelliclad is an intelligent system which uses a cloud-based  technology to give 

residents and the fire service valuable information on the location of the fire and its 

relative spread across the building, due to its ability to monitor the situation in real time.  

Each sensor is aware of its position and can therefore provide information as to where 

about on the façade the fire is located.  The sensors also communicate with each other 

and the system is able to self-test, therefore ensuring a constant monitoring for faults 

and malfunctions. 

 

4.23 Returning now to Holm Court, the building used in this report to illustrate the 

application of mitigation strategies; once the sections of cladding had been removed 

from those parts of the façade deemed to represent the greatest fire risk, it would be 

necessary to install Intelliclad in the sections of ACM cladding which have been retained.  

The two images below show where the sensors would be placed.  One of the advantages 

of Intelliclad is that its smoke sensors are able to cover a wide area of the façade, and 

tests have shown that they will even detect smoke around a corner from where the 

sensor is positioned. 
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4.24 There are two ways in which the sensors can be fitted to the building, and the 

method used depends on the type of the façade system in place, as well as the 

construction of the external wall.  If the building has an insulated render system, it will 

be necessary to cut a hole through the render and into the insulation behind, to allow 

the sensor to be fitted.  If the building has rainscreen cladding panels, then a replica 

panel with the sensor attached to the rear can be fitted into the façade (Figs.16 - 19). 

 

Figure 16: This is one of the buildings where Intelliclad has been installed.  The façade is covered in 

ceramic cladding with combustible foam insulation behind.  In this photo, a ceramic panel has been 

removed in preparation for the installation of an Intelliclad sensor, and a hole cut in the insulation.  

The colour palette of the ceramic panels comprises a mixture of cream, beige and light grey shades.  

Photo: The Author 
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Figure 17: Effort is made to ensure that the aesthetics of the building are not compromised by an 

installation of Intelliclad.  Ryan Brough, son of Darron Brough who invented Intelliclad with 

Mohammed Zulfiquar, has devised this ingenious solution, whereby an aluminium replica of the 

panels is made.  The sensor is then attached to the rear of the replica panel and it is inserted into the 

façade.  The colour is carefully matched to the existing panels to ensure a good blend, which is so 

effective, that unless you know where they actually are, they are difficult to find when looking at the 

building.  Ryan, who is Intelliclad’s Operations Manager, is pictured holding one of his replica panels.  

Photo: The Author 

Figure 18 (p.54 below): The replica is precision made, even down to the fixings at each end, which 

are accurately cut to ensure a good fit.  The whole of the panel is fabricated to the precise profile of 

the one it is intended to replace.  At this end of the panel, there are a series of holes for attachment. 

Photo: The Author 

Figure 19 (p.55 below): The photo shows the other end of the replica panel, which has two metal lugs 

for attachment, which are also cut with great precision.  Photo: The Author 
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18 
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19 
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Figure 20: Using the “replica panel method,” Intelliclad sensors have been fitted to the retained 

sections of cladding on the ends of Holm Court.  Each section is protected by a single sensor which, 

for illustrative purposes, is shown in a brighter shade of pink to allow the readers of this report to 

identify where the sensors actually are.  In real life they would be more closely matched to the shades 

of red and lighter pink of the existing cladding.  It should be noted that the retained sections are 

intentionally staggered so as to avoid the direct transfer of radiant heat which may otherwise occur 

if they were arranged in pairs on either side of the recess.  The sensors have been positioned to 

detect fire which may affect the windows located within the recess.  Photo: The Author 
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Figure 21: The installation of sensors on the main façade of the block uses the “box method.”  Image: 

The Author   

4.25 Typically in a real life installation, either one method or the other would be used 

for the same building, unless the construction of the façade dictated otherwise.  In this 

example, both methods have been used, but this is for demonstration purposes only 

(Figs.21 – 24). As is the case with the ends of the building, the retained sections of 

cladding are staggered to avoid the direct transfer of radiant heat which could occur if 

they were arranged in parallel.  The sensors have been carefully positioned in relation 

to the windows and there is one for each retained section of cladding. 
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Figures 22 and 23: The images on this page and on page 59 below (Fig.24), show the boxes housing 

the Intelliclad sensors in close-up detail.  The box is a robust metal casing which protects the sensor 

from the harsh conditions of the environment, and at the same time creates a convenient way of 

enabling it to be attached to the façade.  It is compact and can be matched to the colour of the 

building’s façade so as not to compromise its appearance.  Image: The Author 
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Figure 24: A close up of an Intelliclad sensor installed using the box method to protect a section of 

combustible ACM cladded which has been retained.  Image: The Author 

Intelliclad Costs                                                                                                                                                                       

4.26 Each smoke detector costs £268, and the base station – to which up to 250 

detectors can be connected, costs £536.  If an interface unit is required, the cost of this 

is £288.  Most sensors are installed by abseiling, and between 20 and 25 units per day 

will be installed in this way.  The installation, involving two trained engineers, is £900 

per day.  For remediation Options 1 and 2 at Holm Court, the cost of an Intelliclad 

installation would be: 

Option 1 would require a total of 68 detectors @ £268 each, giving a total cost of £18 

224.  The installation would take three days, at a cost of £900 per day, giving a total 

installation cost of £2700, and with the cost of the base station added in, the overall 

total is £20 388.  If an interface unit is required, this rises slightly to £20 676. 

Option 2 would require a total of 64 detectors @ £268 each, giving a total cost of £17 

152.  The installation would take three days, at a cost of £900 per day, giving a total 

installation cost of £2700, and with the cost of the base station added in, the overall 

total is £21 460.  If an interface unit is required, this rises slightly to £21 748. 
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The mean cost of an installation of Intelliclad is around £21 500 (Option 1) and £20 500 

(Option 2).  This gives an overall median of £21 000. 

 

Case Study 2 – The Relay Building, Whitechapel, London, UK 

4.27 Situated a short distance from renowned London icons, such as the Gherkin and 

the Leadenhall Building, is the Relay Building at No.1 Commercial Street (Figs.25 & 26).  

Allegedly, it has changed its postal address in recent years to 114 Whitechapel High 

Street - the building sits at the corner where the two streets meet - but to most people 

it continues to be known as 1 Commercial Street. 

4.28 Originally planned back in 2006 as a 17-storey office block, it was later decided that 

the building would be of mixed use and include several floors of residential 

accommodation too.  Work to construct the building had barely began, before it was 

suspended in 2008 when the economic recession began to bite.  The construction 

industry was particularly hard hit, and many other projects at the time were either 

suspended or cancelled.  The finished building had 22 storeys (Ground Floor + 21) as well 

as a basement; five more than initially intended, and the first residents moved into their 

flats in 2012.  In 2014, developer Redrow transformed part of the building into upmarket 

apartments and renamed it the Relay Building.  Prices range from £500 000 to £5.5m. 

4.29 The usage of the building is as follows: the basement level is used for car parking, 

and the ground floor contains retail units and one of the entrances to Aldgate East tube 

station.  From the first floor to the sixth floor, there are offices, and the seventh to the 

21st floors are residential with a total of 207 flats.  There is also an element of affordable 

housing, which has its own name – the Houblon Apartments – and its own entrance, 

which is round the back in a narrow side road called Tyne Street.   
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4.30 The Google Street map above (Fig.25), shows the location of the Relay Building, 

which has an entrance to Aldgate East tube station underneath it.  Directly opposite the 

Relay Building is the 16-storey Aldgate Tower which the I visited in February 2020 to 

attend an evening meeting.  Ironically, whilst enjoying food and drink provided by the 

host, I gazed curiously across the street directly into the offices of floors 1-6, of which 

there was a clear view.  Although some people had clearly gone home at 5pm, others 

had remained behind to finish tasks.  However, I could not have envisaged at the time 

that just over two years later, the building would suffer a serious fire and would feature 
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in my reports.  This fire is also the subject of a report in its own right, Report on the fire 

which occurred at the Relay Building, London, UK on 7 March 2022. 

 

 

Figure 26: The Relay building as it looked before the fire; on each of the residential floors there are 

projecting balconies with timber decks.  Photo: Public domain 
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4.31 On 7 March 2022, a serious fire occurred in a residential apartment on the 17th 

floor.  The cause of the fire is not known at the time of writing, but footage and 

photographs I have obtained suggest that the window glazing in the apartment failed, 

allowing the fire to spread to a nearby balcony with a wooden deck, which then ignited.  

The fire then began to spread and affect the floor above before it was finally 

extinguished.  Such was the intensity of the blaze, that firefighters spent over three 

hours tackling it.  The first call to the emergency services was received at 3.53pm and 

the fire was not finally put out until 7.07pm.  At its height, there were 125 firefighters at 

the scene and a 64m ladder was used to gain access to the higher floors. 

4.32 In some respects the circumstances of this fire have echoes of Grenfell.  According 

to an article which appeared in the BBC News the day after the fire, residents had raised 

concerns about fire safety for a considerable period of time before the blaze occurred.  

The building is managed by three different companies, each of which is responsible for 

a different aspect.  Rendall & Rittner is responsible for the management of the interior, 

Network Homes is a housing association which manages the Houblon Apartments, and 

John D. Wood is the estate and letting agent for the luxury apartments.  As was the case 

at Grenfell, residents were ignored and they were not listened to when they expressed 

concerns about fire safety.  Andrew Meikle (aged 58) who lives on the 9th floor said, 

“There have been complaints about fire alarms, the stay-put policy and the high risk of 

fires on wooden balconies – and guess what was burning?  The wooden balconies.”  

Andrew also said that there had been previous fires in the building, which makes it all 

the more concerning that worried residents were not taken seriously. 

4.33 The response of Rendall & Rittner (R&R) appears somewhat dismissive.  It has 

confirmed that a stay-put policy was in place for the residential floors, and described 

this as an “engineered principle based on the construction of the building and mitigating 

measures and arrangements agreed with the relevant authorities,” assumingly meaning 

the London Fire Brigade.  However, it appears that nothing has been done to reassure 

residents who seem unhappy and even frightened, given the tragic events at Grenfell, 

which also had a stay-put policy.  This was not suspended until well into the fire, despite 

the compartmentation being breached in numerous locations from the outside of the 

building, resulting in lives lost which may otherwise have been saved.  R&R goes on to 

state that “It is for the fire brigade to decide on whether the building needs a full or 
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partial evacuation, depending on the situation they find on arrival.”  In this case, sixty 

residents were evacuated from the fire floor and those directly above it.  The fire 

affected floors 17 and 18.  Some residents chose to leave of their own accord after being 

alerted, whilst others stayed put, yet the fire was considered serious enough for a 

neighbouring building to be evacuated. 

4.34 Fortunately, there were no fatalities or serious injuries, but the situation could have 

been very different considering that the building filled with smoke, which was even 

detected as far down as the platforms of the underground station.  Sabrina Chevannes, 

who works in a neighbouring building said, “the whole platform and underground was 

filled with smoke.”  If a smoke control system was fitted, then there are issues 

surrounding its performance which need to be examined.  The building did not have a 

sprinkler system either. 

4.35 A female resident in the flat where the fire began required rescuing by the fire 

brigade, and such was the thickness of the smoke, that she had to be given a smoke 

hood to prevent her from inhaling toxic fumes as she was lead out of the building via the 

internal staircase.  This also has echoes of Grenfell, where residents were confronted 

with thick toxic smoke which stung their eyes and choked them as they struggled to 

evacuate down the stairs.  The fact that the woman being rescued had to wear a smoke 

hood, suggests that the stairway – which should have been protected in a building of 

that height – had not remained smoke free. 

4.36 At Grenfell, many of the residents were overcome by toxic fumes before they could 

get far enough down the stairs to exit the building.  Many of those who succeeded in 

escaping, describe treading over the bodies of those who had collapsed and died without 

making it out of the stairwell.  As it is the smoke which kills people in a fire and not the 

flames, the use of smoke hoods as a standard provision in blocks meeting certain criteria 

is a worthy consideration.  A smoke hood (or fire escape hood as they are also known), 

offers up to fifteen minutes protection from the most noxious fire gasses, including 

Carbon Monoxide, Hydrogen Cyanide and Hydrogen Chloride.  The passage of these 

gases through the hood is blocked, although the hood does not supply the wearer with 

oxygen. 
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4.37 As mentioned on the previous page, the residents had concerns about fire alarms, 

and this issue once again surfaced during the fire as something the residents were 

particularly concerned about.  Most have stated that they heard no fire alarm, but as 

the building has a stay-put policy, there would be no alarms in communal areas and 

therefore it is likely that only those in, or close to the flat of origin, would hear an alarm. 

In buildings where a stay-put policy is in force, it is a requirement for the flats themselves 

to have fire alarms, but not communal areas.  Helen Evans, Chief Executive of Network 

Homes, which has 74 apartments on the 7th and 11th floors, commented, “like all other 

buildings with a stay-put policy, under current fire regulations, it does not have to have 

a fire alarm.” 

 

4.38 R&R also confirmed that the building had no audible smoke alarms.  However, this 

appears to have caused considerable distress to the residents during the fire.  Lynn Ling 

(aged 25) who lives on the 20th floor with her husband, is one such resident.  She 

described her experience: “I did not hear an alarm.  I think there was a fire alarm on the 

ground floor, but I could not hear it clearly on the 20th.  I went out of my door, but I found 

there was smoke in the corridor, so I went downstairs.  I forgot to take my coat.  It was 

very scary.”  The fire alarm that Lynn appears to have heard very faintly, was likely to 

have been in the flat of origin, three floors below her.  The fact that she forgot her coat 

and described the situation as “scary,” suggests that she felt threatened by her 

circumstances and wished to get out as soon as possible. 

 

4.39 Like many other residents in the building, Lynn was alerted to the fire by other 

people.  In her case, a friend outside on the street had noticed that the building was on 

fire and had called Lynn on her mobile phone.  As Lynn descended to the 19th floor, she 

noticed a firefighter knocking on residents’ doors and telling them to leave.  Andrew 

Meikle, the 9th floor resident who had previously expressed concerns about fire safety 

in the building said, “I can’t believe we had to message each other on WhatsApp groups 

and knock on each other’s doors just to tell each other that there was a huge fire in our 

own building.”  Another resident (aged 61) who lives on the 7th floor and did not wish to 

be named, also voiced his concerns about not hearing an alarm, “If I didn’t hear the 

persistent knocks of my neighbours, I would probably still be asleep.”  He has lived in the 

building since 2012, and at the time of the fire he had no electricity.  Despite complaining 



 

 

 

 

66 

to the building management several times, he had been without a supply in his flat for 

eight weeks.  The resident goes on to say, “I can’t understand why the alarms didn’t go 

off.  It’s ridiculous.  I had just come off a night shift and I was asleep – if it wasn’t for the 

neighbours knocking on my door, I wouldn’t have heard anything.  I’m asthmatic and I 

live alone, so that’s another concern.  It’s a miracle there were no fatalities.” 

 

How the Fire is believed to have Spread 

4.40 Although the actual cause is not yet known, one thing which is clear is that the fire 

started inside a flat on the 17th floor of the building.  The flat concerned was not one of 

the housing association properties, but one of the higher end apartments created in 

2014.  The story of how the fire developed is told in the photos and paragraphs below.  

The fire began high up in a flat on the south-east corner of the building and developed 

rapidly, causing the glazing to fail on both the southern and eastern sides.   See Figs.27, 

28 & 29 on pages 67 and 68. 

 

4.41 Once the glass failed, the curtain wall was opened up, allowing a draw of air through 

the apartment which fanned the flames.  Being so high up, the wind speed would also 

be greater and this would have an effect upon the fire.  In Fig.28  it appears that the 

flames are being blown around.  This seems to have been noticed by observers on the 

ground, one of whom (Owen Wills) remarked, “It’s very windy, so it looks like the smoke 

and flames are blowing all over the place.” 

4.42 As the flames spread further along on the eastern side, they reached the wooden-

decked balcony of the flat affected by the fire.  The heat caused a glazed panel 

overlooking the balcony to fail, giving the fire direct access to this balcony and the one 

above.  As the flames began to lick the underside the balcony on the floor above, its 

wooden deck readily ignited (Fig.29).  The balconies are in a vertical stack arrangement, 

which allows easy fire spread from one balcony to the next. 

4.43 It was the balcony of the floor above (18th floor) which actually bore the brunt of 

the fire, rather than the one on the floor where the fire started (Fig.29).  However, the 

17th floor balcony was affected by the detachment of burning material from the 

building’s façade, as well as debris which fell down from the 18th floor balcony above. 
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Figures 27 - 32 are all in the public domain and were taken from articles published by the BBC, The 

Sun newspaper and the World Socialist Web Site (WSWS.org), via a Google-based search for images 
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4.44 The flat on the 18th floor, directly above the one where the fire started, was 

extensively damaged by the fire.  This resulted from the impingement of flames which 

were venting out the windows of the flat below; the intense heat from which caused 

failure of the glazing, allowing the fire to enter the flat from the outside.  This too has 

echoes of Grenfell, where fire re-entered the building on other floors as a result of it 

spreading via the exterior.  Although this building was not covered in ACM or any other 

type of combustible cladding, the vertically stacked balconies with timber decks and the 

flame impingement through failed glazing, both provided routes for the fire to spread 

from floor to floor via the exterior.  In fact, external spread was more of a problem than 

internal spread, which, due to compartmentation, would have ensured containment 

within the apartment where the fire started for up to sixty minutes. 

The Curtain Wall System 

4.45 It can be seen in the photographs that the framework for the curtain wall system is 

burning readily, which is an indication that combustible materials are present (Fig.29).  

The common assumption is that curtain walls do not burn because they are constructed 

from glazed panels set within a steel or aluminium framework.  This however, is a 

dangerous assumption to make, as this case illustrates only too well.  A curtain wall 

system will contain numerous other components, including gaskets, sealants and 

membranes to seal in the panels and ensure that the façade is fully weatherproof.  Some 

systems are pre-fabricated and are brought to site as sections which are then craned 

into place, whereas other types are assembled on site.   

4.46 The latter include bolted glazing systems and what are known as “stick systems,” 

so called because they use an assembled grid of transoms and mullions (ie. Sticks) as a 

framework.  The glazing is held in place with pressure plates; specially designed metal 

pieces which are held with fixings specific for the purpose.  The pressure plates are then 

capped with a cover to ensure that the façade has a smooth and uniform appearance.  

Dry gaskets are incorporated into the frame to ensure that it remains weatherproof, but 

the problem is that these are  usually made from combustible materials such as EPDM.  

An EPDM membrane was used at the window jambs at Grenfell Tower and contributed 

to the fire spread by providing no resistance due to its high level of combustibility.  This 

created a path for fire around the window jambs, which allowed the flames to pass from 

the inside of the building to the outside, and vice versa, as well as into the cladding 
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cavity.  Stick systems may also include spandrel panels, which consist of an opaque 

glazed or metal panel, with insulation behind.  Combustible insulation is widely used, 

and tends to be of foam-based material such as polyisocyanurate (PIR) or polyurethane 

(PUR).  PUR insulation was used in the rainscreen cladding system at Grenfell Tower and 

made a significant contribution to the fire. 

4.47 Those systems which are manufactured off-site are modular and are assembled 

under strictly controlled factory conditions.  They are known as Unitised Façade Systems 

(sometimes also called Panelised Façade Systems) and are complex in both their design 

and construction.  It is because of this complexity that the product needs to be precision 

engineered, and therefore it can only be assembled in the factory and not on site.  Each 

of the modular units will be craned into position on site and manually fixed to brackets 

attached to the floor slabs at each level, from which they will be hung.  In general, 

unitised systems contain fewer combustible elements than their on-site assembled 

counterparts due to the use of monolithic metal or glass, but are not entirely risk free.  

With older systems, it is not unusual to find combustible insulation at the panel 

interfaces, or in places where there might be an issue with thermal bridging.  More 

recent constructions will tend to use mineral wool for insulation, protected by a 

galvanised steel sheet. 

4.48 Generally, most modern high rises will be constructed using a modular unitised 

construction, whereas older buildings or those which are of a lesser height will tend to 

have site-assembled systems such as sticks.  The intensive workmanship and difficulty in 

ensuring the required tolerances in large structures, makes stick systems unsuitable.  

With both types, after a period of time the fire risk increases due to the loosening of the 

seals and fixings between the components, caused by the constant movement of the 

buildings in which they are fixed.  The taller the building, the greater the movement, 

which can be quite substantial.  For example, London’s Shard, at a height of 309.6m 

(making it a supertall skyscraper) is designed to move as much as fifty centimetres 

(twenty inches) in strong winds. 

4.49 With all curtain wall systems, fire stopping at slab level is particularly important in 

order to ensure that compartmentation is not compromised.  In unitised systems, the 

fire stopping is often located between the combustible insulation and the slab edge, 
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which allows it to be bypassed in a fire, therefore rendering it ineffective.  In all curtain 

wall systems, the gap between floors is not sufficient to prevent the rapid spread of fire, 

especially as the glazing will readily fail.  This allows the fire to spread quickly from floor 

to floor via the outside of the building.  Consequently, a curtain wall can be just as much 

of a fire hazard as a solid wall with combustible cladding, which is a cause for concern 

considering how many hundreds or even thousands of buildings in the UK have this form 

of construction.  Unfortunately, the risk has not been recognised by the government and 

buildings with curtain wall construction are not included within the statistics, especially 

as they cannot be remediated.  The number of unsafe buildings is therefore much higher 

than is actually realised. 

4.50 An examination of the components in the curtain wall provides evidence that the 

Relay building has a stick system with transoms and mullions.  Each level also has glazed 

spandrel panels which contain a type of insulation able to melt when exposed to heat 

(Fig.29), and in some of the video footage, molten material can actually be seen dripping 

downwards.  As both PIR and PUR have a tendency to char when exposed to fire, it 

appears that the insulation within these spandrels may by polystyrene and there 

appears to be some uPVC present in the frames around them.  It is likely that 

weatherproof gaskets in the framework are made from EPDM and are also contributing 

to the fire, as is evident from the fact that the window frames were burning. 

4.51 It is therefore hardly surprising that it took such a long time for the firefighters to 

get the fire under control, and that glazed panels came crashing down into the street 

below as the support structure burned and released its grip.  Flaming debris arising from 

the combustible materials present in the façade also came down, presenting a risk to 

firefighters and the public, and resulting in the streets around the building having to be 

cordoned off. 

Remediation and Mitigation 

4.52 This fire has shown that the Relay Building has serious fire safety issues, which 

makes it hardly surprising that residents are unable to sell their flats and insurance 

companies view them as a liability.  Considering that some residents have paid millions 

of pounds for their flats, the financial loss from property which is potentially now 

worthless, is substantial.  It also shows that the building safety crisis knows no 
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boundaries, and affects rich and poor alike.  The parallels between this fire and Grenfell 

are uncanny and show that many of the lessons are yet to be learned. 

4.53 The Relay Building has already been earmarked for remediation, although this only 

involves the decks to the balconies.  This is an example of a building with a type of 

construction which prevents the external walls from being remediated, as mentioned on 

earlier this report.  The removal of combustible materials would involve the entire 

curtain wall being taken apart and the building effectively being dismantled, therefore 

making full remediation impossible.  As it is only the material on the balcony decks which 

is to be changed, this cannot really be referred to as a remediation, and is in fact a 

mitigation measure instead.  If no other fire safety improvements are being made, then 

the change of balcony deck material is not even part of a wider mitigation strategy in 

which measures are supposed to complement each other. 

4.54 As it is only the balconies which are to be “remediated,” rather than the building 

itself, it is necessary to develop an effective mitigation strategy with bespoke fire 

protection to reduce the level of risk.  With only the balconies “remediated,” the fire risk 

from the curtain walling system will remain, even if the building is signed off as no longer 

being a risk and residents are able to sell their flats again.  It should be emphasised at 

this point that the balconies were not the only means of fire spread during this incident, 

and the curtain wall system itself had just as much of a role in the fire.  Therefore, the 

risk of injury or loss of life will not be eliminated by the replacement of the balcony 

decks, and the level of reduction of the overall risk will not be taken down to an 

acceptable level. 

4.55 Another thing worth noting here is the tendency for the fire to target architectural 

features even though the building does not have a façade covered in combustible 

cladding panels.  The fire affected the projecting fin, through which it started spreading 

upwards (Figs.27 & 28).  Although some of the effects and phenomena associated with 

shape, form and features cannot occur on a building with this type of façade, the 

geometry can still have an influence, and this should be considered when planning any 

mitigation or remediation work.  At the design stage, it may be wise for architects and 

others to avoid such features, as well as vertically stacked projecting balconies if the 

curtain wall system is to include combustible materials within its structure. 
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Figure 30: The Relay Building after the fire has been extinguished; there is damage to both the 17th 

and 18th floors. 

Figure 31: This is a repeat of Figure 30, but with the purpose of showing the various paths the fire 

took as it spread through the curtain walling system. 
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Figure 32 (p.74 above): The fire is in its dying stages, but flames can still be seen inside a glazed 

insulated spandrel panel.  The insulation in these panels greatly contributed to the fire.  A projecting 

glazed fin, attached to the building as a decorative feature is also badly damaged at the point where 

it connects with the two flats involved in the fire. 

4.56 What must be considered now is how the fire risk to the building could be mitigated 

apart from the obvious solution, which is to remove the combustible timber balcony 

decks.  In this context it is necessary to begin with a summary of the safety issues which 

have been exposed by this fire: 

1. The building contains large amounts of combustible materials in the form of 

insulation and sealants, including types which were involved in the fire at Grenfell.  

The materials, which were present in the framework and as insulation in the 

glazed spandrel panels, burned fiercely and prolonged the fire. 

2. The building has attached features which created ready paths for the fire to 

spread (Fig.31).  In particular, the vertically stacked balconies promoted the 

spread of fire, as did the decorative glazed fin.  The fin is an exposed section of 

curtain walling, attached to the main part of the building along one of its edges 

only, as an aesthetic feature to give the appearance of a shaft of light.  As is the 

case with similarly exposed features on buildings with cladding, the increased 
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amount of oxygen and greater surface area encourage the development and 

spread of fire. 

3. Compartmentation was breached from the outside of the building when the fire 

came out of the windows of the flat on the 17th floor where it started, and re-

entered the building via the windows of the 18th floor flat directly above (Fig.31).  

Without the successful intervention of firefighters, the fire would have gone from 

floor to floor by exiting the building through failed glazing and re-entering the 

floor above, once failure of the glazing occurred there too. 

4. There is no sprinkler system in the building despite it being approximately 66m 

tall, measuring from the ground to the top of the uppermost habitable floor.  To 

the top of the roof, the height is 70m and the architectural height, which includes 

service structures on the roof, is 81m.  Although this was not mandatory at the 

time of construction, it is worth installing a system retrospectively to protect the 

building against a repeat of this incident. 

5. The smoke control system – assuming the building has one – appears inadequate 

and not designed to cope with such a serious flat fire.  Although the objective of 

a smoke control system is to keep the stairs free of smoke, the smoke on the floor 

where the fire started should not prevent occupants from leaving the building.  

The smoke was so bad, that a woman had to be rescued wearing a smoke hood.  

The smoke should not have been detectable on lower levels of the building, 

including the underground station at and below ground floor level.  There is a 

possibility that smoke may have been drawn into the station’s ventilation system 

and then expelled onto the platforms. 

6. As was the case at Grenfell, residents who raised concerns on multiple occasions 

with the building’s managers, were not listened to.  It will soon be five years since 

the tragic fire at Grenfell Tower which claimed 72 lives, yet so many of the lessons 

are yet to be learned.  At Grenfell, neither the Council nor its tenant management 

organisation would listen to the concerns of residents, including those raised 

about fire safety.  Sadly their fears became a reality on 14 June 2017.  Nobody 

knows a building as well as the people who live in it.  The managers are not 

residents and they do not experience these issues for themselves, which is why 

they must listen to what residents have to say. 
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7. As is the case in many blocks of flats, the residents in the Relay Building did not 

feel safe and were unsure as to what would happen if there was a fire.  This is 

shown by the fact that regardless as to where they were in the building, they 

expected to hear a fire alarm, not realising that with a stay put policy there are no 

alarms in communal areas and only the alarms in the flat (or flats) affected by the 

fire would sound.  Consequently, many residents were worried for their safety and 

will now have even less confidence in the stay put policy. 

8. There is an ongoing dispute at this building as to who should pay for the work.  

The management companies refuse to fund the safety work, stating that this is 

the responsibility for the owner.  In the words of Network Homes, “Overall 

responsibility for the building lies with the freeholder.”  It seems that this is a 

common issue because Holm Court (see page 24) was also at the centre of a 

funding dispute before an agreement was eventually reached.  Northpoint, a high 

rise building in Bromley, Kent, is another building where there is currently an 

ongoing funding dispute (Fig.33). 

 



 

 

 

 

77 

Figure 33 (p.76 above): The nine-storey Northpoint building in Kent has had all of its combustible 

cladding removed, but like many others which have been remediated, it is locked in a dispute about 

funding for further work, and in the meantime residents suffer with cold and dampness.  This 

situation has prevailed for sixteen months due to disagreements between Government funders and 

the building’s management organisation over terms in a contract which are considered detrimental 

to leaseholders’ interests.  Photo: Rituparna Saha/Inside Housing; Ritu is a founder member of 

Cladding Action UK whom I have, met along with the other two founders – William Martin and Rachel 

4.57 Here are some possibilities as to how the issues on pages 75 and 76 could be dealt 

with as part of a mitigation strategy aimed at making the building safer: 

1. Install a façade based fire detection and fire alarm system (Intelliclad) which, 

although separate from the evacuation alert system, would work alongside it.  

Both systems with their unique benefits would complement each other. 

2. Install a sprinkler system inside the building which would have an interface with 

Intelliclad through the building management system. 

3. Improve smoke control measures. 

It should be noted that none of these would be temporary measures.  Given the fact that 

the external walls of the building cannot be remediated due to the method of 

construction, all of these measures would be vital for the long term safety of residents, 

and for that reason, they would need to be permanent. 

4.58 A fourth possible solution would be to remove the decorative fin on the building 

completely, or else strip it back by removing all gaskets and glazing, leaving only the 

metal framework of transoms and mullions (sticks).  These would be replaced with non-

combustible equivalents, including glass which resists heat and fixings which do not 

promote fire spread.  However, the costs of any structural remediation of this type 

would be costly, and the fire risk is probably not considered great enough to justify that 

level of intervention.  Where the rest of the building is concerned; because the curtain 

wall is more than just a façade system and constitutes the external walls of the building 

itself, to remove all glazing, gaskets, insulation and other combustible components 

would amount to a dismantling of most of the building structure.  Therefore, the only 

way to mitigate the risk is through fire protection measures only. 
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4.59 The most relevant mitigation measures are listed on page 76, starting with a 

sprinkler system which is perhaps the most obvious solution to the type of fire which 

occurred.  Given that the fire started inside the flat and began to spread to exterior of 

the building when the glazing failed and the curtain wall system ignited, the logical 

solution would be fire suppression to slow its spread and development until it could be 

dealt with by firefighters.  There is also the possibility that the sprinklers may even have 

been able to extinguish the fire if they had been in place.  In either case, the sprinklers 

would have made it harder for the fire to exit the building via failed glazing and breach 

the compartmentation of other flats from the outside. 

4.60 Looking now at fire detection and fire alarm systems; Intelliclad, is a system which 

incorporates external detection and would give residents confidence and reassurance, 

as well as warn of a fire as soon as it began to affect the curtain wall.  The Intelliclad 

sensors would be positioned in places where there is an increased fire risk, such as in 

areas adjacent to the balconies and where there are glazed spandrel panels containing 

combustible insulation.   

4.61 As it is likely there would be a stay-put policy in place, it would not necessarily be 

desirable for the alarm to trigger a full building evacuation.  The alert would be 

controlled separately by an evacuation alert system.   

4.62 It would also be necessary to ensure that the residents are well informed about 

what a stay-put policy involves, and when they would be expected to hear an alarm 

and/or evacuate the building.  This would help avoid the type of confusion and distress 

which affected residents on 7 March due to a lack of understanding of stay-put policies.  

Intelliclad is also able to warn residents via a smart phone app.  This can be used as 

reassurance to residents who would otherwise become fearful due to not having been 

made aware of a fire in the building.  Even with a stay-put policy in place, it would seem 

that most residents want to know if there is a fire in the building so that they can decide 

for themselves whether or not they wish to leave. 

4.63 There is no “one size fits all” strategy for evacuation in a building, and even if a stay-

put policy is in place, each fire is an individual incident with its own characteristics and 

should be assessed according to the circumstances which prevail at the time.  If these 

are such that most residents can stay safe by remaining in their flats, then that is what 
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should happen, but if circumstances change, then simultaneous evacuation may be a 

better option.  An example would be a situation where compartmentation is being 

breached on other floors via the exterior of the building.  In any case, all residents should 

have the choice as to whether they wish to stay put or decide to leave. 

 

Maintaining the Integrity of Compartmentation 

4.64 Fundamental to the prevention of fire and smoke spread throughout the building, 

is compartmentation, the principles of which are explained on page 48.  It is vital that 

this remains intact in the event of a fire and is not able to be breached from either the 

inside or the outside of the building.  Certain fire protection measures are essential in 

order to maintain its integrity. 

4.65 The protective “box” which makes up each flat will potentially be compromised by 

anything which cuts through its outer layer.  Imagine having a valuable or sentimental 

item stored in a cardboard box.  If the box remains intact, the item will be protected 

from dust, dampness, and anything else which might affect it.  However, if a hole was to 

be cut into one of the sides of the box, its integrity would be compromised, leaving the 

item inside vulnerable to damage, loss or theft.  The same principle applies to an 

apartment in a block of flats.  The equivalent of the hole in the side of the cardboard box 

would be a window which, if not protected, would leave the interior of the flat 

vulnerable to a number of threats, including fire.  If the sides of the cardboard box were 

penetrated; say for example for a rope to be threaded through to create carrying 

handles, once again the interior of the box would become vulnerable if the holes were 

of an incorrect size and left gaps.  Where a block of flats is concerned, the equivalent is 

service penetrations for vents, pipes and wires.  If gaps are left, routes for the passage 

of fire and smoke are provided. 

4.66 Therefore, if each apartment is to remain safe within its box, the appropriate fire 

protection measures must be put in place.  The holes which have been cut in the sides 

of the box (ie. Windows), must be protected by cavity barriers or some other form of 

protection to ensure that fire cannot enter the adjacent cavities in the walls.  As this 

does not guard against glazing failure – a major means of fire spread both in and out of 
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an apartment – some provisions will need to be made to reduce this, especially in 

buildings where mitigation will be through fire protection alone.  Equally, penetrations 

such as vents and pipes must be protected by adequate fire stopping to seal any gaps 

through which fire and smoke may be able to pass. 

4.67 It is not just necessary for the sides of the box to be protected, but also the top and 

bottom.  The equivalent in a block of flats would be fire protection at floor slab level and 

the closure of the external wall cavity at the point where it meets the roof. 

 

4.68 The inside of a cardboard block is accessed via a series of interlocking flaps and/or 

tabs at the top or at the ends.  If these are damaged, are missing or do not close properly, 

then the item inside is not protected.  As well as providing access, these flaps or tabs 

also form part of the box enclosure.  In a block of flats, the equivalent is a fire resisting 

door.  If it is damaged, does not fit properly, or has parts missing, it cannot maintain the 

compartmentation, and instead provides a means of passage for fire and smoke, both in 

and out of the apartment. 

 

4.69 Common problems with fire resisting doors include poor fitting, which creates gaps 

through which smoke can penetrate.  In some cases the doors were fitted badly when 

they were installed, whilst in others it is down to a lack of inspection and maintenance.  

Missing or defective self-closing devices are another issue.  Sometimes residents remove 

self-closers because they find them a nuisance, especially if they are trying to enter the 

flat with bulky items such as pushchairs, shopping bags, wheelchairs or walking frames.  

If the device is defective, it is usually down to a lack of maintenance.  Letter boxes are 

another safety issue, and I have seen many doors where the flaps are missing, thereby 

creating a route for fire and smoke to spread.  Although regular maintenance would help 

prevent this, it should be questioned as to whether we ought to have letterboxes in flat 

doors at all.  When a letterbox loses its flap, the period of time between the loss and 

replacement is enough to pose a risk, because it cannot be guaranteed that a fire will 

not start in the meantime.  Letterboxes a target for arsonists, and although such 

incidents are comparatively rare, the dangers from arson must nevertheless be born in 

mind if a building is to undergo mitigation. 
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Cavity Barriers 

4.70 Returning to the example of Holm Court, it is vital that all the retained sections of 

ACM cladding are fully protected by cavity barriers so that the spread of flames within 

any one section is restricted.  As mentioned on pages 41 and 42, the retained sections 

are staggered and are arranged so that no two are adjacent to each other; neither in the 

vertical nor the horizontal plane.  This limits the opportunity for fire spread from one 

section to the next.  In order to reduce the risks further, it is also necessary to restrict 

how far a fire can spread within any given section.  This can be achieved by ensuring that 

the cavity barriers are appropriately placed and correctly installed.  Figures 34 & 35 

below show a suitable arrangement for each retained section of cladding at Holm Court: 

 

 
 
Figure 34:  The cladding has been removed from the model so that the interior of the façade – and 
hence the cavity barriers – can be seen.  The insulation is shown in olive green and the cavity barriers 
are shown in black.  Image: The Author 
 

 

4.71 In Figures 34 and 35, the barriers are arranged in a way so as to contain any fire 

which affects the section of cladding.  They also protect the windows openings.  The 

images shows that the sections of cladding, both above and below the one where ACM 

has been retained, have been re-clad in with a material which is either non-combustible 

(A1) or of limited combustibility (A2).  For illustrative purposes, this is shown in Figures 

34 and 35 as having a hexagon pattern with a textured finish.   
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4.72 The idea is to arrange the barriers to  completely enclose the section of combustible 

material, so that any fire which occurs is contained within.  This effectively doubles the 

isolation of the section from the rest of the façade, as each section is also physically 

separated from others by its position. 

 

 
Figure 35: A close up interior view of the a retained section of cladding, showing the arrangement of 
cavity barriers.  The perimeter of the section is protected by cavity barriers, as are both windows. 

 

4.73 Cavity barriers are also located around the perimeter of each window so as to 

prevent fire entering the façade cavity via the jambs, head or cill.  Window protection is 

equally important for fires which start on the inside of the building, as it is for those 

which start on the outside of the building.  Both are just as capable of penetrating the 

cladding cavity where openings in the building envelope are found. 

 

4.74 This arrangement uses a combination of fixed and intumescent barriers.  The 

vertical barriers are in the fixed position, occupying the full width of the cavity and fit 
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tightly against the ACM panels at the front to ensure that there are no gaps through 

which fire can penetrate.  Those in the horizontal position are intumescent and will 

expand to fill the cavity if there is a fire.  The gap left between the horizontal barriers 

and the cladding panels will allow the system to ventilate in normal conditions. 

However, no matter how well designed and installed cavity barriers are, they can be 

rendered ineffective by delamination, distortion or detachment of the cladding panels. 

 

4.75 This is especially a problem if ACM cladding is present. As the flames attack the 

combustible polyethylene cores of the panels, cavities can form within the material as 

the flames burn through its interior.  The flames can extend up to ten times their normal 

length as they search for oxygen, allowing the fire to spread further and faster.  It is in a 

situation such as this that cavity barriers become ineffective because the spread of fire 

through the cores of the panels allows the fire to by-pass the barriers.  This is also an 

issue for combustible insulation boards made of phenolic foam, polyisocyanurate (PIR) 

or polyurethane (PUR), which can be affected by fire in the same way.  The fire burns 

through the foam, creating its own cavities as it does so, thus by-passing the cavity 

barriers. 

 

4.76 Aluminium is also a soft metal which does not perform well at high temperatures, 

and at 660°C, it melts.  At a thickness of the skins of the panels is only 0.5mm, they 

degrade easily.  Burning material then flows and drips down the façade, taking the fire 

with it and forming pool fires on ledges such as window cills.  Once the panels start to 

distort and melt, they detach from the façade, exposing the interior of the cladding 

system.  Cavity barriers would be rendered useless in this situation, and consequently 

cannot be relied upon. 

 

Enhanced Window Protection 

4.77 Although cavity barriers are able to offer good protection, they are more effective 

if used with materials which are less prone to deformation and degradation.  If buildings 

with ACM are to undergo mitigation rather than remediation, an alternative measure 

able to offer protection - even when the panels have degraded - must be found.  There 

are two ways in which this can be achieved, one of which has been developed here in 

the UK, and the other of which has been developed in United Arab Emirates (UAE).  
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4.78 In the UK, the answer lies in using a fire resisting window pod, which is a window 

pod specially designed and manufactured with the primary aim of preventing the ingress 

and egress of fire via the interface between the windows and the façade. This enhanced 

window pod fits around the window opening and is made of robust steel, giving the 

façade cavity protection, even when the ACM is exposed to fire.  In the UAE, the 

protection takes the form of steel flashing around the windows, which is a standard in 

every new building constructed in the emirate.  This is one of the reasons why few 

people, if any, have died in serious fires affecting high-rise buildings in Dubai and 

Sharjah, some of which are many times the height of Grenfell. 

 

4.79 With both methods; although the fire may eventually find its way into the 

apartments through the failed glazing, by the time this happens, the residents in the 

affected parts of the building will have already had plenty of time to evacuate, and the 

fire brigade will be at the scene to tackling the fire.  The enhanced protection therefore 

buys vital time by maintaining the compartmentation for longer, due to its ability to 

prevent the ingress and egress of fire and smoke through the interface between the 

window and the façade (Fig.36).   

 

4.80 The presence of the steel flashing has no doubt has saved many lives in the UAE, 

but its UK equivalent is yet to see widespread use.  The UK therefore lags behind the 

UAE in this respect by not making enhanced widow protection a national standard. 

 

4.81 The relevant part of the UAE Fire Code (2018) is reproduced below: 
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4.82 As can be seen, enhanced window protection is enshrined in the fire code, 

seemingly recognising the fact that conventional cavity barriers can easily be overcome 

in a fire involving highly combustible materials such as ACM.  The flashing completely 

seals the interface between the cladding system and the window by being folded around 

all sides so that there can be no penetration by fire.  The aesthetic appearance is neat 

and modern, and resembles that of a normal window pod, although in most cases the 

flashing will be concealed behind the cladding.  The two diagrams below (Figs.37 and 

38) show a some typical arrangements in which steel flashing is used: 

 

 
Figure 36: Nasser Tower in Sharjah, UAE, during a fire which occurred in October 2015.  Although the 
fire is burning around the windows, the compartmentation remains intact. 
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Photo 37:  This diagram can be found on p.147 of the UAE Fire Code (Figure 1.19a – Typical MCM/ACP 

Installation on Block Wall) and is typical of façade construction on high-rise buildings in the country.  

It should be noted that conventional vertical and horizontal intumescent cavity barriers are still used, 

but not around the windows due to the tendency for them to be overcome in serious fire situations.  

Although it is generally recognised that cavity barriers can be a good means of protection, it is also 

recognised that in some circumstances they are unable to offer the level of protection required.  The 

type of cladding shown in the diagram is MCM (metal composite material), one type of which ACM.  

ACP refers to Aluminium Composite Panels, which can also be ACM. 
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Figure 38:  This diagram can be found on p.148 of the Dubai Fire Code (Figure 1.19b – Typical 

MCM/ACP Installation on Frame), and shows a typical method of façade construction on a building 

with a structural steel frame.  As is the case in the diagram on the previous page, the window opening 

is protected on all sides by steel flashing.  Cavity barriers are also in place to protect structural 

elements such as columns and floor slabs.  It should be noted that in both this diagram and the 

previous one, the insulation is described as being “non-combustible,” meaning that PIR, PUR, EPS, 

XPS and phenolic foam would all be unacceptable. 
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4.83 As shown in Figures 37 and 38, the requirement that insulation must be non-

combustible makes a difference to the façade’s performance in a fire.  At Grenfell, both 

the cladding and the insulation were combustible, whereas in the UAE, only the cladding 

tends to be combustible.  This greatly reduces the amount of material in the façade able 

to become involved in a fire and facilitate its spread.   

 

4.84 In the case of masonry buildings (Fig.37), the insulation is not attached directly to 

the main structure or outer wall, as would usually be the case here in the UK.  Instead, 

it is only the cavity barriers which are fixed to the external wall, over which the insulation 

is installed, thereby creating a gap between the insulation and the main external wall.  

This arrangement allows the cavity is also able to act as a buffer by keeping the cladding 

system largely clear of the external wall, as only the cavity barriers and window flashing 

are in direct contact.   

 

4.85 The ACM panels are bonded directly to the non-combustible insulation, which 

ensures that the façade cavity is not directly bounded by combustible material.  This 

means that any fire which occurs, will be in the outer layer of the façade only, thereby 

protecting the rest of the building.  Although the use of ACM and equivalent products 

are still permitted in the UAE, their use in high-rise buildings has been restricted since 

2017 and the facades of new buildings are covered with materials which have a better 

fires performance.   

 

4.86 The photographs below (Figs.39-44), show examples of fires where steel window 

flashing has prevented a breach of compartmentation.  In all cases, the fire began on the 

outside of the building, where over 90% of façade fires in the UAE begin. 
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Figure 39: This is Torch Tower which has suffered two façade fires.   The first was in February 2015, 

and the second in August 2017.  Although the cladding system has completely burned away to expose 

the blockwork behind, the compartmentation has not been breached because the fire was unable to 

enter the building via the window jambs.  Although the flames were concentrated on a narrow band 

of vertically orientated cladding, which caused the fire to progress rapidly upwards with little 

opportunity for lateral spread (hence why the spandrel panels remain intact);  even in this situation, 

the fire would still have been able to enter the interior of the building if the window jambs were not 

protected. 
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Figure 40: A serious fire occurred at Abbco Tower in May 2020.  In this case, there has been a breach 

of compartmentation due to the failure of the glazing in some of the apartments.  This is due to the 

intense heat from a fire which was much more extensive and covered a wider area of the façade, 

than the one which affected Torch Tower in Fig.39 on the previous page.  It can be seen that the 

façade system has burned away to reveal the blockwork of the external wall behind.  Twelve people 

received minor injuries in the fire, but there were no deaths. 
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Figure 41: This is Tamweel Tower in Dubai where a major fire occurred in November 2012.  A detailed 

account of the fire is included within the Author’s research report, “The Relationship between 

Building Design and Fire Spread: How the Shape, Form & Features of a building can influence the 

behaviour of fire.”  The photo shows the point at which the fire started, where (according to the 

police report) a discarded cigarette set fire to some rubbish at the foot of the tower.  The flames 

spread rapidly upwards as they became concentrated on vertical bands of cladding, and quickly 

reached the top of the building where they affected the crown.  It can be seen that the windows 

adjacent to the line of fire spread remain largely intact. 
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4.87 If photos of Grenfell (such as the one on page 36 of this report) are compared to 

Figures 39 - 44, the difference is stark because all the windows at Grenfell - and hence 

the compartmentation - have been breached by fire.  Therefore, window protection is 

of utmost importance if mitigation strategies involving the retention of bands of 

combustible cladding are to be successful. 

 

 
 
Figure 42: This building is on King Faisal Street in Sharjah.  It can be seen that the fire has followed 

the vertical lines of the cladding (Upward Vertical Fire Spread – see Appendix B of this report).  

Although the glazing has failed in the most affected parts of the façade, the glazing – and hence the 

compartmentation – remains intact in others.  This shows that the steel flashing around the windows 

successfully maintains the compartmentation for sufficient time to allow residents in affected parts 

of the building to safely evacuate and the fire brigade to arrive and tackle the fire. 
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The Window Pod as a means of Fire Protection 

4.88 Window pods are becoming increasingly popular with architectural designers 

because they produce a good aesthetic and offer improved thermal performance by 

reducing heat loss.  Many cladding companies favour window pods too because they 

give the façade a neat finish.  However, they do not offer fire protection, and as is too 

often the case with building designers, a disproportionate amount of emphasis is placed 

upon aesthetics and thermal efficiency, without much thought being given to fire safety.  

Unfortunately, most UK architecture courses do not include fire safety within their 

syllabuses, meaning that the subject usually receives little more than a passing mention 

in lectures.  It is therefore hardly surprising that fire risks in buildings, including those 

posed by openings in the façade, are not appreciated in the way they should be.   

 

4.89 Apart from cavity barriers, which have their limitations as previously explained, the 

market is lacking in comparable products able to offer the same level of window 

protection as that in the UAE.  There is however one product which seems to be an 

exception.  It is a highly versatile and unique window pod, designed with the primary 

aim of providing fire protection around window and door openings.  The product is a fire 

resisting window pod which has been developed by Paul Evans and is called CAVI-TECT, 

which, like the steel flashing in the UAE, provides full protection around all sides of the 

window and is capable of achieving the same result.  The pod is made of steel and is 

fabricated so that it overlaps the edges of the opening and seals the interface between 

the window and the cavity.  It also gives the façade a neat finish and protects the cavity 

from dampness (Fig.43).   

 

4.90 Therefore, both the fire resisting window pod (fire pod) and the steel flashing are, 

up until the point when the glazing fails, able to prevent the spread of fire from inside 

the building to the outside, and from the outside of the building to the inside.  If the 

glazing does not fail, then the compartmentation will be maintained and the passage of 

fire from inside to outside or outside to inside will be restricted. 

 

4.91 At Grenfell, there were substantial gaps at the window jambs which were closed 

with a combustible EPDM membrane and a uPVC window reveal, which quickly lost its 

integrity as the temperature started to rise.  For further details of the windows and 
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cladding system at Grenfell, please refer to my report, “An Analysis of the Design, 

Installation & Materials of the Rainscreen Cladding System at Grenfell Tower – An Insight 

into what went wrong.”  If either steel flashing or a fire pod had been in place on the 

night, then the fire in the kitchen of Flat 16 at Grenfell Tower would have been 

extinguished by firefighters without it ever having a chance to affect the rainscreen 

façade. 

 

 

Figure 43: A CAVI-TECT window pod installed on a building in Richmond, Surrey.  Although there is 
no cladding, the pod is able to protect the cavity wall which in most cases contains combustible 
insulation between the two leaves of brickwork and blockwork. 

4.92 Although the steel flashing in the UAE tends to be concealed, window pods in the 

UK tend to be left exposed as an architectural feature, as is the case with Holm Court, 

used as one of the case studies in this report.  The fire resisting window pod is no 

exception, and can also be an attractive architectural feature in either a bespoke 

polyester powder coated (PPC) colour (Fig.44), or in a stainless steel finish (Fig.45), 

whilst providing the building with the additional benefit of fire protection. 
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Figure 44: A fire resisting “CAVI-TECT” window pod, polyester powder coated in white, whereas the 

one shown in Figure 45 on page 97 is in stainless steel.  The PPC version is rated A2 s1 d0, whereas 

the unpainted stainless steel version is rated A1, and both are therefore suitable for use on high-rise 

buildings.  It has been successfully tested by the Fire Protection Association (FPA) and third party 

assessed by Efectis, Underwriter Laborotories and the FPA. 
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Figure 45: A “fire pod” with a stainless steel finish showing the overlap protection and deflector. 
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4.93 Each fire pod has a heat deflector at the window head (Fig.45), the purpose of 

which is to divert the smoke, heat and hot gasses away from the facade. The deflector 

is a clever device which can be sized and angled according to the expected heat flux likely 

to be generated by a well-developed fire involving the types of materials which are 

present in the external wall and/or the façade of the building where the fire pod is to be 

installed.  The heat flux can be calculated, and the size and angle of the deflector varied 

accordingly. 

4.94 The fire resisting window pod has a further advantage.  In tall buildings, a 

phenomenon known as the Coanda Effect tends to occur, where the heat and hot gasses 

from the fire are pulled back against the building face (Figs.46 and 47).  This effect was 

seen at Grenfell Tower (Fig.46).  The presence of balconies on a building is known to 

disrupt the Coanda Effect, although balconies themselves are a fire hazard if they 

contain combustible materials.  The fire pod with its deflector is able to disrupt the 

Coanda Effect, which has significant benefits because the diversion of heat, smoke and 

flames away from the façade will make it harder for the compartmentation to be 

breached from the outside by fire entering through failed windows. 

 
Figure 46: The Coanda Effect at Grenfell Tower, where the flames and hot smoke are being drawn 

back against the building face.  This enables increased heating of the fuel which intensifies the fire. 
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Figure 47: A diagram showing the Coanda Effect: Smoke exits through a window of the flat affected 

by the fire.  The draw of air through the failed window causes the smoke and hot gases to be pulled 

back against the face of the building.  If the glazing in the window of the flat above also fails, the 

process is repeated, therefore allowing the Coanda Effect to affect multiple floors simultaneously. 

 

4.95 The concept behind the steel flashing and the fire pod can be applied to ducts and 

vents which penetrate the compartment wall (Fig.48), and are a way of avoiding 

inadequate fire stopping which either doesn’t seal the hole properly, or is made of 

material (such as certain types of foam) which are not very good at resisting fire.  

Instead, the steel flashing or pod seals the penetration all the way round with steel, thus 

preventing a path for fire spread from the outside of the building to the inside – which 

undermines compartmentation – or the inside to the outside, which allows the fire to 

affect the façade.  Further information about fire resisting window pods and vent seals 

can be found by visiting www.ashfire.co.uk  

http://www.ashfire.co.uk/
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4.96 It should also be noted that the product was previously known as Twinned Therm 

FCAPS (Façade Cavity & Aperture Protection System). 

 

 
 

Figure 48: The same concept can also be applied to vents and ducts which penetrate the 

compartment wall, as shown here.  The substantial steel casing protects the external wall cavity from 

fire and is a better alternative to foam-based fire stopping. 

 

4.97 The final issue to consider with regard to enhanced window protection is costing.  

Although it has not been possible to obtain any prices for the steel window flashing in 

the UAE; fortunately the costs for the fire resisting window pod have been made 

available, and this will allow a cost analysis to be made.  It can be assumed that if steel 

flashing was to be used in the UK as an alternative, the costs would be very similar to 

that of the fire pod. 
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Cost Analysis 
 

4.98 The cost of supplying and fitting a fire resisting window pod measuring 1.0m x 1.5m 

is just under £1230.  For a large single door, with the dimensions of 1.5m x 2.5m, the 

cost is £1510 and for patio doors measuring 2.5m x 2.5m, it is just over £1900.  Using 

these figures as a base line, the costs for other sizes can be calculated in direct 

proportion, therefore enabling the cost of replacing the existing window pods (at Holm 

Court) with ones which are fire resisting, to be determined.  It would not be necessary 

to replace all the pods in the entire block; only those which are situated within the 

sections of combustible cladding which have been retained. 

 

4.99 The fenestration of Floors 1-9 (2nd – 10th storey) at Holm Court is as follows: 

 

Small windows measuring 2m x 1.5m 

Large windows measuring 2.7m x 1.5m 

Full length (which open onto the Juliet balconies) measuring 1.5m x 2.7m 

End windows measuring  1m x 1m 

 

A comparison between the sizes given by the supplier of the fire pods and the actual 

sizes of the windows at Holm Court, reveals that they are very similar.  The approximate 

costs for Holm Court have been calculated and are set out below: 

 

Small window: £1720 per window 

Large window: £1585 per window 

Full length (which open onto the Juliet balconies): £1995 per window 

 

There are a total of 288 windows in the building excluding the ground floor, and the 

number which would require replacement with fire pods varies according to whether 

the arrangement of fire breaks in Option 1 or Option 2 (see pages 39 – 42) is selected. 

 

4.100 For Option 1, 180 (62.5%) of the 288 windows in Holm Court would require the 

replacement of existing window pods with fire pods.  This amounts to all 108 small 

windows and all 72 large windows, but none of the 72 balcony doors or the 36 end 



 

 

 

 

101 

windows because neither of these have an interface with the retained sections of 

cladding.  Therefore, for the 108 small windows at Holm Court which would require fire 

resisting window pods, the total cost is £185 760, and for the 72 large windows, the cost 

is £108 720.  This gives an overall total of £294 480. 

 

4.101 Where Option 2 is concerned, 164 (57%) of the 288 would require the replacement 

of the existing window pods with fire pods.  This amounts to 56 of the 108 small 

windows, 36 of the 72 large windows, all of the 72 full length balcony doors, but none 

of the 36 end windows due to all the combustible cladding being removed from inside 

the recesses where they are located.  Therefore, for the 56 small windows at Holm Court 

which would require fire resisting window pods, the total cost is £96 320.  For the 36 

large windows, the total cost is £57 060, and for the full length windows, the total cost 

is £143 640.  The overall total is £297 020. 

 

Overall Costs 

4.102 It is now necessary to determine the overall cost of Options 1 and 2 and compare 

both costs to each other, as well as that for remediation.  The cost of fully recladding the 

building (remediation) ranges from £734 140 to £884 305, depending on the type of 

cladding chosen.  The median figure is £809 220. 

 

4.103 Under Option 1, the creation of fire breaks reduces the cost of recladding to £409 

825, which is a saving of over £400 000 when compared to full remediation.  Added to 

this would be the cost of Intelliclad at £21 500 and the cost of fire resisting window pods 

at £294 480.  The total cost, therefore, is £725 805.  

 

4.104 Under Option 2, the fire breaks reduce the cost of recladding to £542 110, which 

is approximately £130 000 more than the equivalent cost for Option 1, but still around 

£267 000 less than full remediation.  Added to this would be the cost of Intelliclad at £20 

500 and the cost of fire resisting window pods at £297 020.  This gives a total cost of 

£859 630. 

 

4.105 Although the cost of the partial recladding alone is significantly less than that for 

full remediation, once the cost of the fire protection is added in, the cost of remediation 
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and mitigation are about the same.  If the cost of partial recladding with only one of the 

fire protection measures is considered, the costs are: 

 

Option 1 with Intelliclad only: £431 325 

Option 2 with Intelliclad only: £562 610 

 

Option 1 with Fire Pods only: £704 305 

Option 2 with Fire Pods only: £839 130 

 

4.106 The results are interesting because Intelliclad, as an economically priced fire alarm 

and fire detection system, only increases the costs slightly; by around £21 000.  This 

makes Option 1 just over £378 000 cheaper the full remediation and Option 2 nearly 

£247 000 cheaper.  The percentage of costs saved is 47.5% and 30.5% respectively. 

 

4.107 With fire pods and no Intelliclad, Option 1 is around £105 000 less than 

remediation, but Option 2 is marginally more at £30 000.  If fire pods are not used, than 

an alternative such as intumescent cavity barriers (as already discussed) or metal rails 

(sometimes the support rails used to support the cladding panels can fulfill the purpose 

of cavity barriers) would be required instead, but if ACM panels are present, neither of 

these are as reliable.  For Option 1, there would be a slight saving of 13%, but for Option 

2, the marginal increase is 3.7%. 

 

4.108 It is also worth considering what the cost would be if all cladding is left in place 

and mitigation using Intelliclad and fire pods alone is considered.  For Option 1, the cost 

would be  £315 980, and for Option 2, the cost would be £317 520.  The difference in 

cost between this and full remediation is £493 240 less for Option 1 and £491 700 less 

for Option 2.  This represents a cost saving of nearly 61% for both options.  

 

4.109 If cavity barriers alone were used instead of fire resisting window pods, the cost 

for Option 1 would be £466 925 and for Option 2 it would be £598 210.  This includes 

the recladding of the areas where ACM was removed to create fire breaks, Intelliclad 

and of course the cavity barriers, the cost of which for both options is £35 600.  The 

difference in cost compared to full remediation would be £342 295 and £211 010 



 

 

 

 

103 

respectively.  This makes mitigation cheaper and represents a cost saving of 42% for 

Option 1 and 26% for Option 2. 

 

4.110 It can be concluded that although mitigation has the potential to be more cost 

effective than remediation, it is not always going to be the case; although the costs are 

comparable to those of full remediation and do not exceed it.  Even though the creation 

of fire breaks in the facade greatly reduces the cost of recladding, the cost of the fire 

protection – especially the cavity protection – raises the overall cost significantly, 

although this will not necessarily be the case for every building. 
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Further Mitigation Considerations 
5.1 The flow diagram below can be used to determine what should be done in cases 

where the costs of remediation and mitigation are the same or very similar to each 

other.  
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5.2 In all cases, buildings should be assessed on an individual basis, to determine which 

can undergo mitigation by the methods outlined in the chapters above, and which 

cannot.  In view of the fact that for some buildings the costs of remediation and 

mitigation are very similar - and therefore negate the potential cost saving benefit - 

further consideration is necessary.  This involves variations in the mitigation strategies 

aimed at reducing the costs without compromising safety.  None of these considerations 

apply to buildings (such as the Relay Building) which are of a type of construction which 

cannot be remediated without effectively demolishing the external walls.   

 

1. Exclude buildings with all types of MCM (including ACM) cladding from the 

mitigation strategy, which must instead undergo full remediation.  In other words, 

only those buildings which do not have MCM cladding will be eligible for 

mitigation unless a viable financial case can be made to suggest otherwise.  This 

is because buildings with MCM panels require a higher level of cavity protection 

due to the fact that intumescent cavity barriers can be bypassed in some fire 

situations. 

2. Leave all combustible materials in place (including ACM), and make the building 

safer by enhancing the fire protection measures instead.  This means that no 

sections of combustible material would be removed from the façade to create fire 

breaks, and instead, fire resisting window pods, sprinklers and Intelliclad will be 

installed instead.  If a fire was to happen, the outcome would be very much in line 

with what has happened in high rise building fires in Dubai so far, where the 

façade sustains extensive damage, but there are few – if any – deaths or injuries. 

3. The cost of mitigation will be considerably less in the UAE, due to the fact that 

there is already have a high level of fire protection in place.  Most significantly, 

this takes the form of steel flashing around the windows, as well as intumescent 

cavity barriers present in other parts of the façade.  The buildings also already 

have sprinklers in place.  Therefore, mitigation need only involve the creation of 

fire breaks (and the recladding with safer materials of those sections where 

cladding has been removed), as well as an external fire detection and fire alarm 

system (Intelliclad) to warn residents if there is a fire. 

4. In some cases, adequate cavity protection may already exist, therefore meaning 

that no further work is necessary in this respect, although this will only be the case 
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for buildings which do not have ACM (or other forms of MCM cladding), due to 

the potential for a fire to bypass the cavity barriers under certain conditions.  As 

no extra costs of cavity protection will be incurred, mitigation will be a viable 

option for such buildings.  Buildings with MCM will require fire resisting window 

pods to protect the building from the consequences of the cavity barriers being 

rendered ineffective.  It is also the case that, many buildings in the UK have been 

shown to have cavity barriers which are incorrectly installed, badly designed, 

damaged or missing.  These buildings will thus incur higher costs for cavity 

protection, making mitigation a less viable option. 

 

 

Safety Assessments 
 

External Building Safety Assessments 

5.3 In my research report, The Relationship between Building Design and Fire Spread: 

How the Shape, Form & Features of a building can influence the behaviour of fire, I 

include an External Building Safety Assessment as a means of determining how safe or 

unsafe a building actually is.  This is an holistic assessment which takes into account the 

risks associated with the exterior of the building, namely its overall shape, geometric 

form and architectural features.  As the assessment is based on scientific methodology, 

it is not the same as a conventional fire risk assessment, and is the reason why it is 

referred to as being a safety assessment instead. 

 

5.4 The External Building Safety Assessment has been developed to allow a building to 

be assessed against key criteria; as well as geometry this includes its materials, type of 

construction, fire protection measures and provisions for firefighting.  The criteria are 

divided into three categories and the objective is for both a quantitative and qualitative 

assessment to be undertaken.  A numerical factor is given for each, one of which is 

defined as a Risk Factor and the other as a Safety Rating.  These factors can be correlated 

with the definitions of risk shown in the tables below (Figs.49 and 50). 
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Figure 49: This table shows the correlation between the overall Risk Factor, which is determined by 

taking the geometry of the building into account, alongside the materials, method of construction 

and fire protection measures.  It should be noted that Grenfell came out at 17.5.  Although the 

assessment is not yet in widespread use, all buildings which are to be fitted with Intelliclad are 

assessed by this method prior to installation. 

 

 
Figure 50: This is the table which defines the Safety Rating for the building and the corresponding 

level of risk associated with that rating.  Grenfell was above 5, meaning that the risk was very high.   

 

5.5 It is however possible for a building to have a low overall risk factor, but a high safety 

rating.  This tends to occur in situations where the building has simple geometry, and 

therefore the risks presented by the geometry are low and pull the overall factor down.  

A high figure in either assessment will mean that the building is unsafe and some form 

of mitigation or remediation is required. 

 

5.6 This assessment will be useful for buildings which are to undergo mitigation because 

it will help determine the level of fire protection required, and therefore whether 

mitigation is a realistic and viable proposition.  The assessment proforma showing a 

worked example can be seen in Appendix C. 
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The Timpson Fire Mark Scheme 

5.7 This scheme was developed by Russ Timpson who organises the Tall Building Fire 

Safety Conference which is attached to the annual Firex exhibition which is held at Excel 

in London.  The idea derives from that used to demonstrate standard of food hygiene in 

catering establishments, as well as the star rating given to hotels.  In both cases, a rating 

of 5 is the best and 1 is the worst.  Therefore, if a restaurant has a five star rating, a 

customer can be reasonably confident that the standards of cleanliness are acceptable, 

but if it has a rating of only one star, they would probably be risking food poisoning.   

 

5.8 It is now worth considering the star rating system in greater detail, using hotels as 

an example.  Based on personal experience, I shall describe my experiences in different 

hotels from the best to the worst so that standards of fire safety using a similar system 

can be visualized.  

 

5.9 Starting with the middle rating of three stars, this will generally get you basic but 

clean accommodation, with an ensuite bathroom and simple, but functional, furnishing.  

Most people will have stayed in a Premier Inn at some time in their lives, which is typical 

of three star accommodation; clean and comfortable, but with no frills attached.  In 

contrast, a hotel with a five-star rating, such as the one I stayed at in the Armenian 

capital of Yerevan, provided me with a whole suite of spacious rooms which were 

lavishly furnished.  I have stayed in four star hotels too, such as in the Uzbek capital, 

Tashkent.  The accommodation did not include a suite of rooms, but was much more 

spacious and better furnished than one which had only three stars.  However, I have 

never stayed in a hotel with a one or two star rating; the reason being obvious because 

such a poor quality of service would be expected, that I have taken care to avoid these.   

 

5.10 There are, however, several hotels I can think of where the standards were so poor, 

the rating should have been much lower.  All were in the former Yugoslavia where I spent 

a lot of time at an earlier stage in my life, and issues included cockroaches in the 

bathroom, no hot water, no proper bedding, a broken shower, bed bugs, and water 

leaking through the ceiling.  Clearly, this is what one would expect from a hotel with one 

or two stars – rather than the three stars which all of these had – and is something most 

people would care to avoid. 
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5.11 At the moment, the fire safety mark system is envisaged for the UK only, but if it is 

to be introduced abroad, those responsible for implementing it would need to ensure 

that the standards between different countries are comparable.  As has been shown 

with hotels, what is given three stars in some countries would only get one or two stars 

in the UK. 

 

 
Figure 51: This is the notice which would be displayed in the lobby or reception area of a building.  In 

this example, the building has a Triangle Rating of 4, which is good.  If a building has a rating of 4 or 

5, the occupants can be confident that a good standard of safety has been met.  If the building has a 

rating of only one or two, then fire safety is a cause for concern.  The six areas in which tactic scores 

are given, are listed below the rating for the particular building.  In this case they are below the 

number 4.  Please contact Russ at russ.timpson@tallbuildingfiresafety.com if you wish to support 

this scheme.  I have registered my support because I believe it has unique safety benefits. 

 

5.12 The objective is to create a system which can be easily understood by the general 

public, and as with hotels and catering establishments, the rating will be displayed in the 

entrance lobby or reception area (Fig.51).  The information displayed will include the 

mailto:russ.timpson@tallbuildingfiresafety.com
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year of the assessment, scope of the assessment, competency of the assessor, details of 

the person responsible for building safety, details as to where further information can 

be obtained, and a QR code. 

 

5.13 Most important, is the Fire Mark Rating, set in a triangle (hence why it is also 

referred to as the “triangle rating”), which is representative of the fire triangle.  The 

rating is decided by “tactic scores” in six areas: Prevention, detection & alarm, escape, 

containment, firefighting and resilience.  The scores for these are displayed on the sign 

which gives the rating (Fig.51).  Further details are also given in Appendix D. 

 

5.14 The Fire Mark Rating and the External Safety Assessment can both be used 

alongside each other, and will both be valuable tools for assessing buildings which are 

to undergo mitigation.  In situations where the costs of remediation and mitigation are 

similar, the Fire Safety Mark, along with the Building Safety Rating and Risk Factor from 

my assessment, could all be taken into account when making decisions. 
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Conclusion 

The seeds for this mitigation strategy were sown in Dubai in 2019, when, during a 

discussion with an engineer from the local office of the firm WSP, it was suggested that 

sections of combustible cladding could be removed from the façade to create fire 

breaks.  The cladding on those sections would be replaced with a non-combustible (A1) 

alternative (or at least one of limited combustibility, A2 s1 d0).  In view of the height of 

many of the buildings in Dubai (and the UAE as a whole), remediation work involving full 

replacement of the cladding would be both impractical and expensive.  It is reckoned 

that there could be as many as 1000 buildings just in Dubai alone which are covered with 

combustible cladding. 

 

Given that the facades of buildings in Dubai are better able to resist fire than their UK 

counterparts, the creation of fire breaks is both a good cost effective and practical 

solution for buildings in the city and UAE as a whole.  This report has attempted to 

answer the question as to whether this approach could be applied in the UK, considering 

that there are thousands of buildings in need of remediation and progress is slow.  As 

this is having an impact upon the lives of residents and is taking its toll upon their health 

and finances, a cost-effective solution needs to be found to speed the process up.  

Therefore, mitigation – rather than remediation – is perhaps the answer. 

 

Rather than remove the fire risk completely, the aim of mitigation is to reduce that risk 

to a level which is acceptable.  Therefore, if a building which has undergone mitigation 

is later affected by fire, the risk will be low enough that an outcome where there are no 

fatalities or serious injuries can be expected with confidence.  Although in Dubai and 

other UAE cities, fires occur periodically, serious injuries and loss of life are rare.  The 

exterior of the building usually bears the brunt of the damage, the fire having been 

confined to the façade where it started.  Over 90% of façade fires in the UAE start 

externally, and even if a fire begins inside the building, the damage rarely extends 

beyond the compartment of origin.  Here in the UK, it is a case as to what extent we wish 

to reduce the level of risk.  Would a situation compatible with Dubai be acceptable, in 

which case at least some combustible materials would remain on the facades of 

buildings, or do we wish to go beyond that? 
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In some cases, there is no option other than to retain the combustible materials in the 

external wall, because removal would entail such a large scale dismantling of the 

building, it would be akin to demolition.  Such buildings therefore cannot undergo 

remediation, only mitigation in the form of improved fire protection, and the 

combustible materials will remain.  There is then an emphasis on reducing the risk to an 

appropriate level.  An appropriate or acceptable level would be one where serious injury 

or loss of life is extremely unlikely to occur.  Overall, mitigation, rather than remediation 

potentially has benefits for residents in terms of timescales, costs and convenience.  It 

will allow combustible materials to remain without posing a risk. 

 

There is a fine line between mitigation and remediation, and often work to a building is 

described as being remediation, when in fact it is mitigation.  It can only be remediation 

in the true sense if all combustible materials in the external wall and/or the façade are 

removed and replaced.  What was described as being impending remediation work at 

the Relay Building in London (Case Study 2 in this report), was in fact mitigation because 

only the combustible materials from the balconies could be removed, not those in the 

external curtain walls. 

 

Fundamental to the strategy is the concept of compartmentation.  This must be 

maintained at all times, and not breached by fire spreading beyond the compartment of 

origin, either internally within the building or via the exterior, as was the case at Grenfell 

Tower in June 2017 and the Relay Building in March 2022.  In both cases, the fire came 

out of the flat where it began, and re-entered other flats through the windows.  

Mitigation will only work if there is no means for a fire to spread from inside to outside, 

and outside to inside. 

 

In order to successfully restrict the spread of fire and smoke, the mitigation strategies 

described in this report make use of innovation.  Starting with the Author’s own research 

which has examined the influence of building geometry upon fire spread and behaviour, 

other technical innovations which are compatible have been identified and adopted.  

Their collective use has allowed unique mitigation strategies to be developed to improve 

building safety. 
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By creating fire breaks in the façade, the fire will not be able to spread beyond the 

section affected, especially if the windows and cavities are adequately protected.  The 

decision as to which sections of cladding should be removed to create fire breaks will be 

determined by an identification of those parts of the building which present the greatest 

fire risk.  The principles arising from the Author’s research into the relationship between 

building design and fire spread - which has examined the effect overall building shape, 

geometric form and architectural features have upon the behaviour of fire - will be 

applied when assessing the risk. 

 

The benefits of this research are far reaching and enable the spread and behaviour of 

fire in high rise buildings to be better understood.  Not only are the principles useful for 

remediation and mitigation strategies, but also for architectural design, firefighting, the 

testing of products and construction assemblies, and fire investigation.  For the first time 

ever, it is now possible to predict how a fire will spread and behave if the building has 

combustible materials on the façade.  

 

Building geometry has a very strong influence on fire spread and behaviour, to such an 

extent that the fire is able to override other factors which would typically have an 

influence.  An example is wind, and incidents have been observed where the fire is 

progressing in the opposite direction to a strong wind due to the features on the building 

being such, that the flames can successfully concentrate themselves and heat the fuel 

ahead of the pyrolysis zone. 

 

Intelliclad is an important innovation and an integral part of the mitigation strategy.  As 

it is the façade which presents the greatest risk if combustible materials are present, it 

makes sense for detectors to be placed directly within it, so as to detect a fire and warn 

the residents at the earliest opportunity.  When the system was tested by the FPA, the 

sensors activated within minutes, when a wheelie bin adjacent to a wall covered with 

ACM panels was ignited.  Research based on data gathered by Imperial College in 

London, has shown that for the world as a whole, 60% of façade fires since 2010 have 

started externally. 
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The fire resisting window pod (CAVI-TECT) is a forward-thinking innovation which has 

already proved its worth in the form of steel flashing in the UAE.  Although it may cost 

more than some other types of cavity protections, both its creator and the Author of this 

report believe that the cost is justified, if the UK is to improve the long term overall 

safety of its buildings, and bring them into line with those in other countries where 

standards are better.  To reject this in favour of something cheaper would be a backward 

step.  Grenfell and other disasters throughout history have shown that cost cutting when 

it comes to safety, will inevitably lead to loss of life eventually. 

 

Both the Author’s External Fire Safety Assessment and the Timpson Fire Safety Mark 

Scheme, allow buildings to be assessed in a way which has never been done before.  By 

taking this unique approach, exactly how safe/unsafe a particular building is can be 

numerically quantified and qualified.  This will help enable the mitigation strategy to be 

adapted in a bespoke manner to target the issues identified, as well as raising awareness 

of specific risks.  As well as providing useful information for developers, building owners, 

building managers, occupants, and the Fire and Rescue Service, it will also provide a 

means of identifying which buildings pose the greatest risk and should therefore be 

prioritised when it comes to mitigation work. 
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Recommendations 
1. Every building, for which it has been confirmed that there is a need for 

remediation, should be re-assessed using the flow diagrams on pages 46 and 103 

to determine whether mitigation is a viable alternative.  The costings in this report 

for full recladding, partial recladding, and fire protection measures should be used 

for guidance only. 

2. When deciding where to create the fire breaks on the façade, the principles 

derived from the research into the relationship between building design and fire 

spread, (which are based on building geometry), should be applied in order to 

identify those parts of the building which pose the greatest risk. 

3. If a building is constructed in such a way that the combustible materials cannot be 

removed from the external wall or façade without taking most of the building 

apart, specialist and enhanced fire protection measures as outlined in this report 

shall be introduced to lower the risk to an acceptable level. 

4. The cost of fire safety work must not be passed to residents and shall be funded 

by the developer or whoever else is responsible for the fire safety issues in the 

particular building. 

5. The use of temporary safety measures such as waking watch patrols should be 

avoided, and instead more effective permanent solutions should be applied. 

6. Intelliclad should be considered as a means of addressing the risk in all buildings 

with combustible materials in the external walls and/or façade, by providing a 

means of rapid fire detection within the façade itself. 

7. The façade based alarm system shall be used as a means of warning residents on 

an individual basis about the presence of fire.  This will provide them with the 

reassurance they require – even if a stay-put policy is in place – and give them the 

choice as to whether they wish to leave the building if they feel unsafe. 

8. Fire resisting window pods (CAVI-TECT) should be considered as a means of 

reducing the risk presented by retained combustible materials, especially ACM 

and other types of MCM cladding. 

9. All new-build medium and high-rise buildings (ie. >11m) should be constructed 

with fire resisting window pods to prevent the compartmentation being breached 

by the spread of fire from outside to inside and vice versa. 
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10. All residential buildings over 11m in height should be fitted with sprinkler 

systems. 

11. All residential buildings over 11m in height shall have smoke hoods readily 

available for use by people who may need to evacuate. 

12. Although it is envisaged that a stay-put policy will be the norm for blocks of flats, 

provisions should be made to allow people who may require assistance with 

evacuation, to do so.  If such people are on the floor affected by the fire or the 

one immediately above, they should be able to leave along with their neighbours. 

13. All buildings over 11m tall shall be subject to an External Building Safety 

Assessment so that the risks are fully identified and understood by the building 

owner, building management and fire service. 

14. All buildings shall be assessed according to the criteria specified in the Timpson 

Fire Mark Scheme, and the Triangle Rating along with other relevant information 

shall be clearly displayed in the entrance lobby or reception area of the building 

concerned. 

15. A Fire Safety Mitigation Strategy Group shall be set up with the objective of 

working with the government to develop strategies aimed at resolving the 

building safety crisis, in a cost effective and efficient manner.  
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Appendix A 
 

Statement by Michael Gove, Secretary of State for Levelling Up, Communities and 

Housing, to the House of Commons on 10 January 2022 

 

With permission, Mr Speaker, I would like to update the House on building safety. 
Before I do so, I can confirm that I have asked the permanent secretary in my 
Department to conduct a leak inquiry. It was a matter of considerable regret to me 
that details of the statement that I am about to make were shared with the media 
before they were shared with Members of this House, and indeed with those most 
affected. 

It is worth pausing at the start of any statement to reflect on why building safety is 
an issue of concern to all of us in this House today. It took the tragedy at Grenfell 
Tower on 14 June 2017, as a result of which 72 innocent men, women and children 
lost their lives, to put building safety properly on the political agenda. Families were 
living in a building that was literally a death trap because of failures of enforcement 
and compliance in our building safety regime. This Government must take their share 
of responsibility for those failures. 

Over four years on from that terrible tragedy, it is clear that the building safety system 
remains broken. The problems that we have to fix have been identified by many 
across this House, from all parties. I would like at this point to register my 
appreciation of the work that the late Jack Dromey did on this issue. He was shadow 
Housing Minister for three years and he did a great deal, both as a trade unionist 
and as the Member of Parliament for Birmingham, Erdington, to bring to light the 
plight of those affected by this crisis. 

As we know, there are still a small number of high-rise buildings with dangerous and 
unsafe cladding that have to be fixed. We know that those who manufacture 
dangerous products and develop dangerous buildings have faced inadequate 
accountability so far, and shown insufficient contrition. We also need to ensure that 
we take a proportionate approach in building assessments overall. There are too 
many buildings today that are declared unsafe, and there are too many who have 
been seeking to profit from the current crisis. 

Most importantly, leaseholders are shouldering a desperately unfair burden. They 
are blameless, and it is morally wrong that they should be the ones asked to pay the 
price. I am clear about who should pay the price for remedying failures. It should be 
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the industries that profited, as they caused the problem, and those who have 
continued to profit, as they make it worse. 

Mr Speaker, we will take action on all of these fronts. To ensure that every remaining 
high-rise dangerous building has the necessary cladding remediation to make it safe, 
we will open up the next phase of the building safety fund early this year and focus 
relentlessly on making sure it is risk driven and delivered more quickly. 

We will also ensure that those who profited, and continue to profit, from the sale of 
unsafe buildings and construction products must take full responsibility for their 
actions and pay to put things right. Those who knowingly put lives at risk should be 
held to account for their crimes, and those who are seeking to profit from the crisis 
by making it worse should be stopped from doing so. 

Today, I am putting them on notice. To those who mis-sold dangerous products, 
such as cladding or insulation, to those who cut corners to save cash as they 
developed or refurbished people’s homes, and to those who sought to profiteer from 
the consequences of the Grenfell tragedy: we are coming for you. I have established 
a dedicated team in my Department to expose and pursue those responsible. We 
will begin by reviewing Government schemes and programmes to ensure that, in 
accordance with due process, there are commercial consequences for any company 
that is responsible for this crisis and refusing to help to fix it. 

In line with this, just before Christmas, I instructed Homes England to suspend 
Rydon Homes, which is closely connected to the company that refurbished the 
Grenfell Tower, from its participation in the Help to Buy scheme, with immediate 
effect. I also welcome the decision by the Mercedes Formula 1 team and Toto Wolff 
to discontinue sponsorship from Kingspan, the cladding firm, with immediate effect. 
The voices of the families of the bereaved and the survivors of the Grenfell Tower 
were heard, but this is only the start of the action that must be taken. 

We must also restore common sense to the assessment of building safety overall. 
The Government are clear—we must find ways for there to be fewer unnecessary 
surveys. Medium-rise buildings are safe, unless there is clear evidence to the 
contrary. There must be far greater use of sensible mitigations, such as sprinklers 
and fire alarms, in place of unnecessary and costly remediation work. 

To achieve that, today I am withdrawing the Government’s consolidated advice note. 
It has been wrongly interpreted and has driven a cautious approach to building safety 
in buildings that are safe that goes beyond what we consider necessary. We are 
supporting new, proportionate guidance for assessors, developed by the British 
Standards Institution, which will be published this week. 
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Secondly, we will press ahead with the building safety fund, adapting it so that it is 
consistent with our proportionate approach. We will now set a higher expectation 
that developers must fix their own buildings, and we will give leaseholders more 
information at every stage of the process. 

Thirdly, before Easter, we will be implementing our scheme to indemnify building 
assessors conducting external wall assessments, giving them the confidence to 
exercise their balanced professional judgment. We will audit those assessments to 
ensure that expensive remediation is being advised only where it is necessary to 
remove a threat to life. 

I will be working closely with lenders over the coming months to improve market 
confidence, and I have asked my colleague Lord Greenhalgh to work with insurers 
on new industry-led approaches that bring down the premiums facing leaseholders. 

Further, we will take the power to review the governance of the Royal Institution of 
Chartered Surveyors, to ensure that it is equipped properly to support a solution to 
this challenge. Those in the industry who refuse to work with us in good faith to take 
a more proportionate approach should be clear that our determination is to fix the 
problem for all those caught up in this crisis. 

Finally, we must relieve the burden that has been unfairly placed on leaseholders. I 
want to pay tribute to all those across the House who have campaigned so 
passionately on this subject. They know the injustice of asking leaseholders, often 
young people who have saved hard and made sacrifices to take their first steps on 
the housing ladder, to pay money they do not have to fix a problem they did not 
cause, all while the firms who made a profit on those developments sit on their 
hands. We will take action to end the scandal and protect leaseholders. We will scrap 
the proposal for loans and long-term debt for medium-rise leaseholders. 

I can confirm to the House today that no leaseholder living in a building above 11 
metres will ever face any costs for fixing dangerous cladding and, working with 
Members of both Houses, we will pursue statutory protection for leaseholders and 
nothing will be off the table. As part of that, we will introduce immediate amendments 
to the Building Safety Bill to extend the right of leaseholders to challenge those who 
cause defects in premises for up to 30 years retrospectively. 

We will also take further action immediately: we will provide an additional £27 million 
to fund more fire alarms, so we can end the dreadful misuse of waking watches; we 
will change grant funding guidance so that shared owners affected by the crisis can 
more easily sub-let their properties, and encourage lenders and landlords to approve 
sub-letting arrangements; and in the period before long-term arrangements are put 
in place, I will work with colleagues across Government to make sure that 
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leaseholders are protected from forfeiture and eviction because of historic costs. 
Innocent leaseholders must not shoulder the burden. 

We have already committed £5.1 billion of taxpayers’ funding from the Government, 
but we should not now look to the taxpayer for more funding. We should not ask 
hard-working taxpayers to pay more taxes to get developers and cladding 
companies making vast profits off the hook. We will make industry pay to fix all of 
the remaining problems and help to cover the range of costs facing leaseholders. 
Those who manufactured combustible cladding and insulation, many of whom have 
made vast profits even at the height of the pandemic, must pay now instead of 
leaseholders. 

We have made a start through the residential property developer tax and the building 
safety levy, both announced last February, but will now go further. I will today write 
to developers to convene a meeting in the next few weeks, and I will report back to 
the House before Easter. We will give them the chance to do the right thing. I hope 
that they will take it. I can confirm to the House today that if they do not, we will 
impose a solution on them, if necessary, in law. 

Finally, we must never be in this position again, so we are putting the 
recommendations of the Hackitt review on building safety in law and we will shortly 
commence the Fire Safety Act 2021. We are also today publishing new collaborative 
procurement guidance on removing the incentives for industry to cut corners and to 
help stop the prioritisation of cost over value. We will legislate to deliver broader 
reforms to the leasehold system, and also bring forward measures to fulfil 
commitments made in the social housing White Paper. When parliamentary time 
allows, we will have legislation on social housing regulation so that social housing 
tenants cannot be ignored as those in the Grenfell community were for many years. 

Four and a half years on from the tragedy of Grenfell, it is long past time that we fix 
the crisis. Through the measures that I have set out today, we will seek redress for 
past wrongs and secure funds from developers and construction product 
manufacturers, and we will protect leaseholders today and fix the system for the 
future. 
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Appendix B  
 

Types of fire behaviour and effects which are influenced by the overall shape, 

geometric form and architectural features of a building 

 

Upward Fire Spread 

- Upward vertical fire spread: The rapid spread of fire up tall uninterrupted vertical 
bands of cladding or some other flammable material on the building façade;  

- Feature influenced upward fire spread: The tendency for the fire to concentrate itself 
on a vertically orientated projecting features; this will enhance the rate of flame 
spread;  

- Corner influenced fire spread: The extension of flame height which occurs when the 
fire becomes confined to an introverted corner (vertex) on a building face;   

- The Trench Effect: Occurs in recesses where the fire becomes confined and increases 
in intensity as the recess acts as a vertical trench;  

- Upward fire spread with an inclined front: Caused by curves on a building face 
distorting the fire front; 

Downward Fire Spread  

- Downward vertical fire spread: The downward spread of fire affecting continuous 
bands of cladding due to the flowing and dripping of molten burning material. The does 
not involve projecting features;  

- Downward fire spread with an inclined front: Initiated by fire spreading along a 
horizontally orientated feature at the top of a building;  

- Feature influenced downward fire spread: The tendency for the fire to concentrate 
itself on a vertically orientated projecting feature; this will interrupt the diagonal 
pattern if the fire is spreading with an inclined front; 
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Horizontal Fire Spread  

- Standard horizontal fire spread: The very slow spread of fire in a lateral direction. It 
does not necessarily involve a projecting feature, although it may be encouraged by 
contours on the building face;  

- Feature enhanced horizontal fire spread: Occurs when the flames become 
concentrated on a horizontally orientated projecting architectural feature. The rate of 
flame spread is much more rapid than for standard horizontal spread. If the feature 
forms a ledge upon which molten material can collect, the fire spread will be further 
enhanced;  

- Perimeter/roof-top fire spread: This is essentially Feature Enhanced horizontal fire 
spread which occurs at roof level, involving a parapet, crown or rim around the 
perimeter of a building. It may also affect features which sit on top of the roof and is 
influenced by exposure of the architectural feature;  

- Rotational fire spread: The action of the fire transferring around the corners of the 
building without the aid of roof-top features. It generally occurs at lower levels and is 
influenced by the shape of the building’s corners and any other feature connected to or 
close to the corners, such as string courses and cornices; 

Other  

- Cross-radiation: Occurs when re-entrant corners are present. These have an angle 

greater than 180° and if there are two inward facing surfaces, cross-radiation will occur 

and the fire will intensify; 
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Appendix C 
 

Proforma for External Fire Safety Assessment 

 
SAFETY ASSESSMENT FOR THE EXTERIOR OF 

BUILDINGS 

 
GENERAL DETAILS 

Name of Building: 

Location: 

Local Authority: 

Assessed by: 

Job Title: 

Company: 

Registration No. 

Date of Assessment: 

Ref. no. 

 

Is this a new building?             Y             N         If no, when was it built?   

 

If “no”, please give details of the alterations, refurbishments or renovations below.  Please tick 

all that apply: 

 

ALTERATION  DETAILS 

Reconfiguration of internal 

layout 

  

Removal/addition of external 

features (eg. Balconies) 

  

Addition/removal of floors 

 

  

Extensions 

 

  

Partial demolition 

 

  

Change of materials (removal, 

addition or replacement) 

  

Structural alterations 

 

  

Other 
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PREVIOUS ASSESSMENTS (if applicable) 

 

Date & ref. no. Details 

  

  

  

  

  

 

BUILDING CHARACTERISTICS 

Height in metres: 

Number of Storeys: 

Dimensions (width & length in metres): 

Proximity to other buildings in metres (measure the distance between the building 

being assessed and all neighbouring buildings): 

North: 

East: 

South: 

West: 

North-east: 

South-east: 

South-west: 

North-west: 

 

PRIMARY USE 

Residential (please give details): 

 

Non-residential (what is its main use?) 

 

Does the building contain sleeping accommodation? (please provide details) 

 

Mixed use (please specify): 

 

Secondary uses (please see below): 

 

Additional information: 

 

 

 
Notes: 

1. Please indicate the primary use of a building.  For example, if a high-rise tower is primarily 

residential, but it also incorporates community or retail uses, then these must by recorded 

as secondary uses. 

2. Only record a building as being of mixed use if no particular use takes priority or it was 

specifically built as a mixed use development. 
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3. If a secondary use is very minor (eg. A chapel within a hospital), it need not be recorded as a 

separate use. 

4. Please note that fire hazards created by combustible materials and constructional defects, 

may be present in any building of any height. 

 

Assessment Criteria 
 

CATEGORY 1 – BUILDING SHAPE, FORM & FEATURES 

 

OVERALL SHAPE 

Square/rectangular 

Circular/oval 

Triangular 

Hexagonal/octagonal 

Other 

 

GEOMETRIC FORM 

Projecting columns 

Protruding curves 

Introverted corners 

Re-entrant corners 

Shallow recesses 

Deep trenches 

Edges/Extruded corners 

Contoured surfaces 

 

ARCHITECTURAL FEATURES 

String Courses 

Parapets/crowns 

Projecting rims 

Cornices 

Pilasters 

Balconies 

Window/door features (eg. Projecting frames, cills & architraves) 

Other: 

 

CATEGORY 2 – CONSTRUCTION & MATERIALS 

 

CONSTRUCTION TYPE 

Solid masonry wall 

Timber frame 

Steel frame 

Concrete frame 
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Cavity wall 

Glazed façade 

Curtain wall 

Rainscreen façade 

Orientated Strand Board (OSB) 

Structural Insulated Panels (SIPs) 

Other (eg. Cross laminated timber): 

 

WINDOWS & EXTERNAL DOORS 

PVCu (UPVC) 

Wood 

Metal (please specify): 

Other: 

 

INSULATION 

Expanded polystyrene (EPS) 

Extruded polystyrene (XPS) 

Polyisocyanurate (PIR) 

Polyurethane (PUR) 

Phenolic Foam 

Mineral wool 

Other: 

 

EXTERNAL FAÇADE  

Timber cladding 

Solid masonry (eg. Slate, brick, stone) 

Solid metal cladding panels (please specify) 

Glazed panels (eg. StoVec) 

High Pressure Laminate (HPL) 

External Thermal Insulation Composite System (ETICS) 

Exterior Insulation Finish System (EIFS) 

Sandwich panels/rainscreen cassettes (please give details below): 

Skins: 

Cores: 

Fire retardant: 

Other: 

 

If a rainscreen façade is present on the building, please complete the following sections: 

 

TYPE OTHER DETAILS 

Pressure equalised Cavity width 

Drained & ventilated Nominal size of joints 

 

FIXING CARRIER RAILS PANEL PROFILE 

Screws L Shape Flat 

Rivets T Shape Curved 
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Hooks U Shape Corrugated 

Adhesive Other: Other 

Other   

 

 

For all façade types, please give the fire rating of all materials present in the external wall.  This 

includes fixings, membranes and adhesives: 

  

MATERIAL FIRE RATING – Euro-

Class 

National 

Class 

   

   

   

   

   

   

   

   

 

 

Has the proposed assembly been tested as a whole?             Y             N             N/A           N/K 

Please give details below and provide relevant documentation: 

 

 

 

 

 

 

 

 

 

CATEGORY 3 – FIRE PROTECTION MEASURES & FIRE-FIGHTING FACILITIES 

 

FIRE PROTECTION & EVACUATION DETAILS 

Smoke/heat detectors  

  

Audible warning systems  

  

Evacuation Alert System  

  

Extinguishing equipment  

(eg. Fire extinguishers or a hose reel)  

Appropriate signage & information  

  

Emergency lighting  
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Fire resisting doors  

  

Protected stairs  

  

Alternative means of escape  

  

Compartmentation  

  

Fire stopping  

  

Cavity barriers  

  

Dampers  

  

Fire exits  

  

Other  

 

 

FIRE SUPPRESSION Details 

Internal sprinkler system  

  

External sprinkler system  

  

Window sprinklers  

  

Smoke Extraction  

  

Other  

 

FIRE-FIGHTING FACILITIES Details 

Wet rising main  

  

Dry rising main  

  

Firefighter lifts  

  

Other  
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ACCESS: 

How easy is it for firefighters to access the building?    Good      Reasonable     Poor 

Please provide details: 

 

 

 

 

 

 

 

 

 

 

Has the building previously been affected by fire?                                        Y             N 

If “yes,” was the fire contained within the affected compartment?             Y             N 

Please provide further details: 

 

 

 

 

 

 

FIRE PHENOMENA 

Types of fire behaviour and effects which are influenced by building shape, form and features; 

definitions can be found in the information at the end of this form 

 

Upward vertical fire spread 

Feature influenced upward fire spread 

Corner influenced fire spread 

The Trench Effect 

Upward fire spread with an inclined front 

Downward vertical fire spread 

Downward fire spread with an inclined front 

Feature influenced downward fire spread 

Standard horizontal fire spread 

Feature enhanced horizontal fire spread 

Perimeter (roof-top) fire spread 

Rotational fire spread 

Cross radiation 
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FIRE PHENOMENA – DEFINITIONS 

 
- Upward vertical fire spread: The rapid spread of fire up tall uninterrupted vertical bands of cladding 

or some other flammable material on the building façade; 

- Feature influenced upward fire spread: The tendency for the fire to concentrate itself on a vertically 

orientated projecting features; this will enhance the rate of flame spread; 

- Corner influenced fire spread: The extension of flame height which occurs when the fire becomes 

confined to an introverted corner (vertex) on a building face; 

- The Trench Effect: Occurs in recesses where the fire becomes confined and increases in intensity as 

the recess acts as a vertical trench; 

- Upward fire spread with an inclined front: Caused by curves on a building face distorting the fire front; 

- Downward vertical fire spread: The downward spread of fire affecting continuous bands of cladding 

due to the flowing and dripping of molten burning material.  The does not involve projecting features; 

- Downward fire spread with an inclined front: Initiated by fire spreading along a horizontally orientated 

feature at the top of a building; 

- Feature influenced downward fire spread: The tendency for the fire to concentrate itself on a vertically 

orientated projecting feature; this will interrupt the diagonal pattern if the fire is spreading with an 

inclined front; 

- Standard horizontal fire spread: The very slow spread of fire in a lateral direction.  It does not 

necessarily involve a projecting feature, although it may be encouraged by contours on the building 

face; 

- Feature enhanced horizontal fire spread: Occurs when the flames become concentrated on a 

horizontally orientated projecting architectural feature.  The rate of flame spread is much more rapid 

than for standard horizontal fire spread.  If the feature forms a ledge upon which molten material can 

collect, the fire spread will be further enhanced; 

- Perimeter (roof-top) fire spread: This is essentially Feature Enhanced horizontal fire spread which 

occurs at roof level, involving a parapet, crown or rim around the perimeter of a building. It may also 

affect features which sit on top of the roof and is influenced by exposure of the architectural feature; 

- Rotational fire spread: The action of the fire transferring around the corners of the building without 

the aid of roof-top features.  It generally occurs at lower levels and is influenced by the shape of the 

building’s corners and any other feature connected to or close to the corners, such as string courses and 

cornices; 

- Cross-radiation: Occurs when re-entrant corners are present.  These have an angle greater than 180° 

and if there are two inward facing surfaces, cross-radiation will occur and the fire will intensify; 
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INSTRUCTIONS 
 

RISK ASSESSMENT METHODOLOGY 

Please follow the steps below when carrying out the Risk Assessment: 

1. Taking each of the three main categories, put a tick by all the relevant criteria and provide additional 

details as required; 

2. Based on the criteria identified Category 1, select the fire phenomena which are likely to occur; 

3. Then, using the assessment data from Categories 1 and 2, decide the likelihood of each phenomenon 

occurring.  The data from Categories 2 and 3 can be used to determine the severity of each phenomenon 

should it occur. 

4. Using the matrix provided, give each phenomenon its own risk factor; 

5. The average of the risk factors in Step 4 will give the overall risk factor. 

 

ONCE THE ABOVE HAS BEEN COMPLETED FOR ALL RELEVANT FIRE PHENOMENA, 

PROCEED TO THE SAFETY RATING ASSESSMENT AS EXPLAINED BELOW; 

 

SAFETY RATING DETERMINATION 

Please follow the steps below when determining the Safety Rating: 

1. Taking Category 1, give a point for each geometric or architectural feature.  The higher the score, the 

greater the danger posed by the building. 

2. For Category 2, give a point for each flammable material present.  If there are no flammable materials, 

the score will be zero.  Again, the higher the score the more dangerous the building will be. 

3. With Category 3, award a point for each fire protection measure and fire-fighting facility the building 

has.  In this case, the lower the score, the more dangerous the building will be because a low score means 

that there is less protection. 

4. The scores for Categories 1 and 2 should be added together and the score for Category 3 subtracted 

from the total to give the Safety Rating.  The higher the resulting figure, the more unsafe the building is. 

 

 

RISK ASSESSMENT MATRICES 
 

On the following pages are Risk Assessment matrices.  Please complete as appropriate and leave blank 

any which do not apply; 
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Upward Vertical Fire Spread 

 
 

Feature Influenced Upward Fire Spread 

 
 

 



 

 

 

 

135 

Corner Influenced Fire Spread 

 
 

The Trench Effect 
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Upward Fire Spread with an Inclined Front 

 
 

Downward Vertical Fire Spread 
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Downward Fire Spread with an Inclined Front 

 
 

Feature Influenced Downward Fire Spread 
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Standard Horizontal Fire Spread 

 
 

Feature Enhanced Horizontal Fire Spread 
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Perimeter (roof-top) fire spread 

 
 

Rotational Fire Spread 
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Cross Radiation 

 
 

Other 
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OVERALL RISK FACTOR DETERMINATION 
 

Please fill in the risk factors for each phenomenon in the right-hand column of the table below.  Leave 

blank any which do not apply.  Then add them together and write the figure at the bottom of the table. 

 

Upward vertical fire spread  

Feature influenced upward fire spread  

Corner influenced fire spread  

The Trench Effect  

Upward fire spread with an inclined front  

Downward vertical fire spread  

Downward fire spread with an inclined 

front 

 

Feature influenced downward fire spread  

Standard horizontal fire spread  

Feature enhanced horizontal fire spread  

Perimeter (roof-top) Fire spread  

Rotational fire spread  

Cross-radiation  

TOTAL:  

 

Now divide this figure by the total number of phenomena.  There are thirteen of these, but only the ones 

for which a risk factor was entered should be counted.  In other words, only the ones for which a figure 

was entered in the right-hand column; those where the box is blank should be ignored. 

Now complete the boxes below to obtain the Overall Risk Factor: 

 

 

 

 

 

Overall Risk Factor: _____ 

 
RISK OVERALL FACTOR DEFINITION 

LOW 1 - 2 Negligible 

 3 - 4 Very Low 

 5 - 6 Low 

MEDIUM 7 - 9 Medium 

 10 - 12 Moderate 

HIGH 13 - 16 Significant/High 

 17 - 20 Serious/Very High 

 Over 20 Substantial/Critical 

 

 

 

 

   ÷ = 
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SAFETY RATING DETERMINATION 

 
Category 1 Total number of geometric & architectural features present:  

Category 2 Total number of flammable materials present:  

Category 3 Total number of fire protection & fire-fighting facilities present:  

 

Add the totals for Categories 1 and 2 together, then subject the figure for Category 3. 

Now complete the boxes below to determine the Safety Rating: 

 

Category 1 + Category 2 

                                                                                                                                                                                                   

 

 

 

Total scores for Categories 1 & 2 minus Category 3 

                                                                                                                                                                                                  

 

 

 

Safety Rating: _____ 

 
Signature: Date: 

 

Assessment Type: Details: 

Partial – Level 1 (risk assessment using Category 1 criteria 

only) 

 

Partial – Level 2 (risk assessment using Category 1 and some 

criteria from Category 2 or 3) 

 

Partial – Level 2 (risk assessment using Category 1 and some 

criteria from Categories 2 and 3) 

 

Partial – Level 3 (risk assessment using Category 1 & 2 criteria 

only) 

 

Partial – Level 3 (risk assessment using Category 1 & 3 criteria 

only) 

 

Partial – Level 4 (risk assessment using Category 1 & 2 criteria 

with some from Category 3) 

 

Partial – Level 4 (risk assessment using Category 1 & 3 criteria 

with some from Category 2) 

 

Full Safety Assessment (risk assessment and safety rating 

using all criteria) 

 

 

 

 

Safety 

Rating 

Definition 

Below 0 Low Risk 

1-5 Medium Risk 

Above 5 High Risk 

   + = 

   - = 
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Appendix D 
 

Building Fire Safety Mark Scheme 
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146 

Appendix E 
 

About the Author and Contact Details 
 

I currently work as a Fire Engineer, both as an expert consultant (Olympus Fire Safety) 

and for Intelliclad, part of Metalline Services.  Olympus Fire Safety is also a partner of 

Intelliclad.  I am also a Chartered Building Engineer, and a Chartered Architectural 

Technologist, as well as a qualified Historic Building Conservationist and an Architectural 

Historian.  My previous experience is in architectural practice.  Following the Grenfell 

Tower fire, I carried out research into the effects of building geometry on the spread and 

behaviour of fire, and produced a lengthy technical report.  I have also written a book 

about an historic house, and several other fire safety reports, including one examining 

the cladding system at Grenfell Tower.  The others are investigative reports into building 

fires which have occurred more recently in Milan (August 2021), Dubai (October 2021) 

and London (March 2022). 

 

My reports can be downloaded from the Intelliclad website www.intelliclad.co.uk and I 

can be contacted by email at olympusfiresafety@gmail.com or frances@intelliclad.co.uk  

 

 

http://www.intelliclad.co.uk/
mailto:olympusfiresafety@gmail.com
mailto:frances@intelliclad.co.uk
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Appendix F 
  

Intelliclad Information 
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Appendix G 
 

CAVI-TECT Information 
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Appendix H 
 

Additional Case Studies: 
 

Case Study 3A – St. Katherine’s Court, Northampton, UK 

Case Study 3B – Eunson Court, Northampton, UK 

Case Study 3C – Marina Diamond 2, Dubai, UAE 

Case Study 3D – Torre del Moro, Milan, Italy 

 

As it will take a substantial amount of time to prepare these, they will be released as 
supplements at future dates following the release of this report. 
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