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Editorial
Contents
In the last few weeks BSI has published
a suite of competence framework
standards and DLUHC have opened
consultations on secondary legislation,
adding details that help build a clearer
picture of how the Building Safety
Regulator will operate, including
changes to responsibilities with
regards to competence.
Improving competence was recognised
as a key issue immediately after the
Grenfell Tower fire. In January 2018
Dame Judith Hackitt brought together
key organisations in six work groups
to develop ideas for improving areas
including construction products and
competence. That summit laid the
foundations for the creation of the
Competency Steering Group (CSG),
chaired by Graham Watts, CEO of
the Construction Industry Council.
The CSG has met over 50 times, the
key output from their work being the
publication of “Setting the bar”> and
the commitment by sector bodies to
develop means to develop and ensure
competence and ethical practice.
The foreword for BSI Flex 8670> (Core
criteria for building safety in competence
frameworks – Code of practice) includes
this statement from Dame Judith Hackitt:

“The work of the Competence Steering
Group has been a “tour de force” and
all of those who have been involved
thus far are to be congratulated. As
the baton is handed over to BSI to lead
us through the standards development
process, the whole industry needs to
keep up the pace – not just to agree on
the new standards, but to make them
a reality in practice. That will require
collaboration and cooperation, and
demolition of silos – part of the culture
change that is so urgently needed.”
In that short statement she used
key words that will chime with the
CROSS community:
• Competence- identified in many
CROSS reports
• Collaboration- by intent, the lead
word in the CROSS full title
• Culture change- acting ethically,
embedding safety into all that we do.
Recent publications, assuming that
the proposed legislation is enacted,
will result in identified dutyholders, at
design, construction, occupation, and
refurbishment/alteration stages, being
required to be competent, as described

in PAS 8670 and 8671/2/3. Where
necessary dutyholders must engage
others who are competent to assist them.
Many CROSS reports refer to the
need for “working within your own
competence”. Whilst this is a clear
requirement for Engineering Council
registration, there has been little or
no power to press for anyone to be
required to demonstrate that they
are competent for the work they are
doing. The work of CSG, developing
sector devised competence standards
for safety critical roles, supported
by contextualised registers (being
developed by the professional bodies
and others), accredited by a third party
such as the Engineering Council or
UKAS, will set the bar for competence
and enable dutyholders to identify
competent people.
Will this lead to the end of the road
for those working outside their
competence? Dame Judith talked
about “handing the baton forward”.
CSG, DLUHC and BSI, supported by
many in the CROSS community, are
set to provide the tools to help identify
competent people. The Building
Control community is working hard
to raise standards. The challenge for
the construction, fire and building
management sectors is to ensure that
the nudges translate into a change
in culture and the sooner the better
according to Dame Judith. Several
“tools” have been provided to help
demonstrate commitment to a good
culture, CROSS being a key one. It
is pleasing to see a steady flow of
reports and an increase in subscribers,
but both need to be improved. In
particular it, will take time for the fire
sector to become aware of CROSS,
to understand it, and then to trust and
engage with CROSS, so the speed of
travel must increase.
Thank you for reading this. You
are supporting CROSS, so please
encourage your colleagues to do the
same. Please share your learning by
submitting a report and let us know if
you see an opportunity for CROSS to
explain itself to a relevant audience.
Neil Gibbins
QFSM FIFireE
HonFIStructE,

Fire lead, CROSS-UK
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Concern that the structural design of
some recent buildings may not have
been checked
CROSS Safety Report

Report ID: 1120

A reporter, who is an experienced chartered engineer
undertaking structural design, has become increasingly
concerned that the structural design of some buildings may
be non-compliant for a number of reasons.

Key Learning Outcomes
For building control bodies:
• Ensure that all structures are checked for compliance with Part A of
the Building Regulations in England and Wales, and the equivalent
in Scotland and Northern Ireland, by suitably qualified and
experienced people

For owners and clients:
• Understand the competencies required of engineers for the project
in hand
• All structural design should be signed off by an appropriately
experienced chartered civil or structural engineer

For civil and structural design engineers:
• Ensure that there is a suitably qualified and experienced engineer
with overall responsibility for design and checking
• Be aware that the adequacy of structural design submissions to
building control bodies lies with the originating designer - do not
place reliance on the building control review
• Are encouraged to seek a review of their work by a competent person
• Do not allow yourself to be compromised on quality
• Follow your firm's quality management requirements

R

Full Report

A reporter, who is a chartered
engineer undertaking structural design
over a long period of time, has become
increasingly concerned that some
buildings may not be structurally safe
for a number of reasons:
• Failure of the client to employ a
qualified engineer

More from CROSS
Request a CPD talk from
CROSS-UK >
The CROSS Team is available to
give presentations to firms and
organisations. These give insight
into the work of CROSS on
structural and fire safety which
include examples of failures
and the lessons that can be
learned. To request a talk please
complete the form> and we will
be in touch to organise.

Seen or experienced a safety
issue? Share with CROSS >
CROSS-UK welcomes reports
about fire safety and structural
safety issues related to buildings
and other structures in the built
environment. If you have seen a
near miss or incident or
have knowledge of a safety
issue submit a report so we can
distribute the lessons learned.
Reporting is confidential and all
reports are anonymised.

CROSS Australasia published
Newsletter 7 >
CROSS-AUS has released its
latest Newsletter containing
four reports, three on structural
issues and its first fire report.
The issue contains safety
reports on issues around:
• Modelling of structures
• Continuously threaded
reinforcing bar
• Site testing of post-installed
fasteners in concrete
• Construction products- fire
test certificates

• The engineer providing an
incomplete design (e.g., design of
beams without checking bearings,
foundations, or overall sway
resistance)
• Failure of the building control body
to engage a checking engineer
• The client, builder, or building
control officer making changes
to the structural design on site,
without taking advice from a
structural engineer
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The reporter also shares some of
their thoughts as to those actions
that would help to reduce the chance
of unsafe structures being designed
and constructed:
• Structural design responsibilities
are often divided and fragmented
and engineers need to either:
1. Ensure that there is a project
engineer who has overall
responsibility for the design of the
project including coordination of
the various parts of the structure
designed by sub-contractors or,
where this is not possible;
2. Flag up to their clients very
clearly the limits of their design
responsibilities and the necessity
of ensuring that the structural
design is properly coordinated
by another party.
• Clients sometimes employ
‘designers’ who are not qualified,
competent, or experienced enough
to carry out the necessary design
work; such designers can easily
buy design software and prepare a
partial design. Clients and persons
carrying out building works need
to be made aware of the risk of
engaging such designers and be
encouraged to engage chartered
engineers instead.
• Building control bodies should be
resourced with qualified
checking engineers.
• Where building control bodies do
not deploy checking engineers, they
should make the person carrying
out the building work aware of this
fact. This should also be made clear
on any ‘completion certificate’.

C

Expert Panel
Comments

The reporter raises a number
of constructive criticisms which
unfortunately are most likely familiar
to many readers and are reported
upon by CROSS with some regularity.
Those engineers who have been
involved in checking building
regulation applications will recognise
the concerns of ‘partial, incomplete
and fragmented design’ put forward
by the reporter. Those engineers
will also likely understand that the

awareness of the presence of external
scrutiny can impact positively on the
quality of design.
The checking of engineering designs
submitted under building control
processes can have many benefits
including, not least, the prevention
of unsafe structures being erected.
However, because not all building
control submissions are subjected
to an engineering check, the extent
of reliance that can be placed on
the structural quality of a building,
because it had successfully gone
through the statutory building
standards (building control) process
is potentially less clear, albeit that
building control bodies have a
responsibility to review all designs
for compliance with Part A. Building
control bodies should have access
to in-house engineering capacity or
buy in the expertise from an external
resource if and as necessary.
The issues put forward by the
reporter, and much similar feedback
to CROSS, may be food for thought
for building control bodies when they
next consider the value derived from
engineering checks by experienced
structural engineers.

awareness of
the presence of
external scrutiny
can impact
positively on the
quality of design
Whilst mentioned by the reporter
in the context of building control
checking, the wider theme of
checking, quality control and
validation deserves deeper thought by
all. Construction engineers (temporary
works engineers) are very familiar
with the codified checking regime
provided in BS 5975:2019 - Code
of practice for temporary works
procedures and the permissible stress
design of falsework; under this code,
all designs require a check:

News Roundup
In every interval between
CROSS Newsletters, failures of
some kind or incidents related
to structural and fire safety are
reported in the press. Here are
some accompanied by a
brief comment:

1. Extreme heat >
This summer saw the highest
temperatures ever in the
UK. The heat caused several
infrastructure safety issues which
are discussed on our climate
change theme page>.

2. Safety cost >
Three press reports exemplify
the huge cost consequent on
lack of safety. In Miami, there
was a $1bn pay out imposed
after the Champlain Tower
collapse. Volkswagen had to
pay out £193m after falsification
of records (‘Dieselgate’). In
Japan, £80bn of damages were
imposed on Fukushima power
plant owners (consequent on the
2011 disaster).

3. Lack of maintenance causing
safety issues >
Delayed maintenance comes
with huge cost and safety
concerns. Reports of the
backlog magnitude in NHS
buildings were alarming with
some fearing for patients
safety in “rundown” hospitals
(see also RAAC safety issues).
In Genoa, prosecutions began
against those associated with
the Morandi bridge collapse>
(2019) which caused dozens of
fatalities due, in part, to lack
of maintenance.

• Category 1 (simple designs) - may
be checked by another member of
the design team
• Category 2 (more complex or
involved designs) - should be
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checked by an individual not
involved in the design and not
consulted by the designer
• Category 3 (complex or innovative
designs) - should be carried out by
another organisation and should
include an overall check to assure
co-ordination of the whole design
Could a similar approach be
recommended in a standard for
permanent works building structures
in the same way as it is in BS
5975:2019 for temporary works?
Such a requirement is much harder to
ignore if it is codified - once codified
it becomes 'the normal way of doing
things’. Other sectors, for example
UK bridge engineering, have included
codified checking for a very long time.
We should of course recognise that
most organisations undertaking
structural design have implemented
effective validation regimes. A
stronger regime is on its way for
some permanent works design as a
requirement of the Building Safety
Act (BSA). Perhaps it will not be too
long before the merits of codified
checking (and there are many
including learning and development)
are recognised and formally
implemented, through regulation, for
the structural design of buildings.

Perhaps it will
not be too
long before
the merits of
codified checking
are recognised
and formally
implemented
We need to find a way of ensuring
appropriate quality control for
design and execution including
adequate design, checking, contractor
supervision and independent
supervision by suitably qualified and
experienced personnel (SQEP). As
with so much of our industry, clients
are key here, including for smaller
works, as they have the chance
to select suitably qualified and
experienced advisers.

Clients should always be concerned
to understand the competence of
building professionals they propose
to appoint. Capability in terms of the
experience, training and qualifications
should be assessed alongside the
proposed resourcing. Clients could
also seek references to help them
understand the competence of
particular design organisations. The
HSE has published important guidance
for both domestic and commercial
clients insofar as their legal
responsibilities under the Construction
(Design and Management)
Regulations 2015> are concerned.

4. RAAC concerns >

Firms or indeed individual engineers,
performing as designers, also need
to understand their suitability to
undertake particular commissions.
Persons must be competent to perform
the duties offered, apply appropriate
skills, experience and knowledge,
and have full regard for safety. The
Institution of Structural Engineers’
Business Practice Note No. 15:
Competency>, overviews issues of
competency, ethics, and the need to
address limitations as engineers.

CROSS published a Safety Alert
on Ground movements> in 2017
which included the risk of sink
holes. Recent news items have
reported three. One in Italy
(hospital car park, 50m wide),
one horrific one in Israel below a
swimming pool where a man was
sucked down, and one large hole
in a suburban avenue in the UK.

Finally, and very importantly the
reporter also raises the need for
a project engineer to have overall
responsibility for the design of the
project. It is essential to appoint
someone to have this accountability
and to have overall responsibility
(sometimes called the controlling
mind). On small projects, this is likely
one person, but on larger projects,
depending on scale and complexity, a
team of people with the requisite skill
and experience to manage the risk and
ensure success may be appropriate.
CROSS report Inadequate design
submissions for alterations to an
existing building> concerned a
number of similar issues.

Submit Report
Submit Feedback
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As reported in several news
items, ministers have admitted
that 34 hospitals in England
have roofs badly affected
by crumbling RAAC planks.
With fears that the roofs could
collapse at any time affecting
staff and patients. CROSS
published a Safety Alert> on
RAAC in 2019.

5. Sinkholes causing issues
to infrastructure >

6. Importance of barriers >
The role of barriers to contain
vehicles has previously been
raised by CROSS with an alert>.
Two press reports highlight the
importance. In London (Park Royal
station) a car ended up on the train
track and in Shanghai>, a car
went through a car park third floor
barrier to land in the street.

7. Temporary stage structures >
The previous CROSS newsletter
65 reported a staging collapse
at the ‘Trooping the Colour’ in
London’. Another stage failure
occurred more recently as squalls
caused a collapse in Spain, killing
one person and injuring 40.
CROSS published a Safety Alert
on Temporary stage structures>
in 2012.

8. Norway bridge collapse >
In Norway, a 150m truss timber
bridge collapsed whilst cars
were crossing. The bridge had
recently passed an inspection.
An investigation is underway to
understand the cause.
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Fire in roofs containing PV panels
CROSS Safety Report

Report ID: 1032

A reporter is concerned about the monitoring of
photovoltaic (PV) panels and whether all the possible
lessons are learned from current experience.

Key Learning Outcomes
For building designers, persons procuring solar
panels and fire safety engineers:
• Novel technological solutions can introduce new risks to buildings and
these have to be properly accounted for in the fire strategy of
the building
• Those responsible need to demonstrate, with supporting evidence, how
they meet the functional requirements of the Building Regulations

More CROSS reports
In addition to the reports
included in this newsletter, the
following CROSS reports have
also been published since our
last newsletter:

Reinforced aerated autoclaved
concrete planks found on pitched
roof of 1990s hospital building
(Report ID 1125) >
A building constructed in the
early 1990s has been found
to contain reinforced aerated
autoclaved concrete (RAAC)
planks. This date is important
since it is much later than the
previously thought last significant
use of RAAC in buildings in the UK
and potentially affects the scope
of buildings that could require
screening for RAAC problems.

For site engineers:
• Ensure that the electrical components and connections are properly
installed and inspected

For fire and rescue service:
• Consider updating your standard operating procedure to account for
any developments in the field
• Conventional approaches for fire suppression might not be appropriate
for structures with photovoltaic panel installations

Floor vibration in a gym
(Report ID 1106) >
Vibration within the floor
structure of a second floor gym
gives rise to concern of structural
resonance and possible fatigue of
structural members.

Excessive deflection of spliced
steel beam (Report ID 1111) >

R

Full Report

A reporter is concerned about the
monitoring of photovoltaic panels
(PV panels) and whether all the
possible lessons are learned from
current experience.
One of the triggers for this report
was a fire in a building under
construction which was circulated
in local media>. The reporter is
alarmed by the fact that BuildingIntegrated Photovoltaic (BIPV) panels
were present in the building, rather
than Building Attached Photovoltaics
(BAPV). The main distinction is that
BAPV’s are fitted on existing surfaces
that comprise the structure (like
flat or tiled roofs), whereas BIPV’s
essentially replace construction

elements and the panel becomes
part of the building (potentially
façade or roof element). It is still
uncertain whether the PV’s were the
initiating cause of the fire.
The reporter considers that
experience with BAVP’s is more
extensive, so they are “tried and
tested”, but is alarmed by the drive
for more ‘beautiful buildings’ through
the avoidance of intrusive elements,
which leads to the preference of
BIPV’s in new projects. Some building
control bodies may require details
for the PV installation through the
submission process, but it is the
reporter’s view that their interest
is focused on the appearance of
the building, potentially leaving
safety implication concerns on
new technologies unaddressed.
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A long-span primary steel beam
deflects excessively at its splice
during concreting of the floor slab.

Boundary retaining wall collapse
(Report ID 1119) >
A boundary blockwork retaining
wall, with a fence on top,
partly collapses due to
inadequate design.
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It is alarming to them, citing a Fire Officer’s Report on
an educational occupancy project which appears to
incorporate BIPV’s, that "... matters of combustibility of
materials is not a planning consideration and would be dealt
with via building regulations".
Part B of Schedule 1 of the Building Regulations 2010
outlines the functional requirements for buildings. It is up
to the designers to prove that the functional requirements
have been satisfied with appropriate arrangements for the
project's nature and constraints.
When photovoltaic panels were increasing in practice, a
government study was issued and was conducted by the
Building Research Establishment (BRE), producing several
reports>. The reporter is wondering whether the updating
of the databases on PV fires is still ongoing and if potential
issues with this ‘new’ construction practice are addressed
through the mechanisms that arose through that study.

C

Expert Panel Comments

The issue of Photovoltaic Panel installations is one
of the ongoing issues relating to new developments
in construction and building technology, potentially
presenting different fire risks to more conventional
methods. Fire engineers should try to not prevent the use of
new technology, but should be cautious about it and treat it
with care.
In this case, the location of the PV units would significantly
affect the fire risk. Conventionally, PV units tend to be
on roofs, which means that even if a fire does occur it is
unlikely to present a risk to occupants. However, if the new
types of PV are in different locations or incorporated into
the building fabric in a novel way, then those risks should
be carefully assessed. For example, PVs on top of a tiled
roof will at least offer some level of protection to the roof
structure, whereas when they are integrated there may
be a greater risk (for example, the risk of concealed fire
spread) if there is a fire and the issue is left unaddressed.
The interactions of these systems with other traditional
or innovative construction methods and products should
be explored by designers in order to ensure that they are
understood and addressed.
Conventional design standards, by definition, will only
address conventional building technology and so it cannot
be assumed that compliance with those conventional
design standards is sufficient to meet the functional
requirements of the building regulations when dealing with
new technology or materials. Those responsible (designers
and/or regulators) need to demonstrate how they meet
the functional requirements of the Building Regulations
(as amended), and how those responsible under the
Regulatory Reform (Fire Safety) Order 2005 (FSO) assess
the risks posed by these new technologies, given these
evolving technologies are not considered in statutory
guidance in support of the above law.

assess the risks posed by
these new technologies, given
these are not considered in
statutory guidance
Regarding the reporter’s comment on the focus on aesthetics
instead of safety, the panel would like to clarify that building
control is focused on and interested in the safety aspects of
designs, and it could be the local authority planning agency
that addresses the appearance of the building, to avoid any
misinterpretation of the reporter’s view.
The panel acknowledges and supports the need for
sustainable growth and greener energy solutions, and this
report is another good example of how their introduction to
the built environment can require additional considerations
by the designers. However, pursuing the green agenda
cannot be at the expense of safety for all, and the potential
for creating a future legacy issue must be acknowledged at
an early stage.
The Fire and Rescue Service (FRS) are updating its
procedures as these new risks emerge. This process
takes time, with lessons learnt from incidents being used
to inform future practice. Despite that, it needs to be
acknowledged that FRS intervention has some limitations,
and if after having carried out appropriate risk assessments
the FRS decides to tackle the fire defensively, this may mean
the fire is allowed to burn (under control) whilst adjacent
risks are protected.
The BRE research did include some recommendations for
helping assist the fire brigade, for example ensuring good
locations for isolation switches, and engineers should take
that into account. An academic publication> that reviews
the latest guidance and safety practices for firefighters can
also be read.
In 2016 CROSS published an Alert: PV installations:
structural aspects> which provides advice about the
installation of panels on roof structures.

Submit Report
Submit Feedback
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Unsafe design of retrofit cantilever balconies
CROSS Safety Report

Report ID: 1128

A structural assessment of several new balconies being added to an existing building
revealed critical concerns in respect of fixings back into the existing brickwork.

Key Learning Outcomes
For structural and fire engineers:
• Retrofitting balconies to cavity wall construction is
fraught with difficulty
• Guidance, oversight and validation are essential to
help design talent develop and produce competent
designs
• CROSS Safety Alert The management of design
related risks: structural civil and fire engineers>
considers design risk management

For clients, architects and all
design professionals:
• CROSS Safety Alert Safety issues associated
with balconies> provides general safety advice
concerning balconies
• Designers> and Principal Designers> have
responsibilities under Construction (Design and
Management) Regulations 2015

• The acceptability of critical fixings should be
examined at the design concept stage

R

Full Report

A structural assessment of several new balconies added
to an existing building was undertaken by the reporter.
The design of the fixings back into the existing brickwork
was of great concern to the reporter. The building was
of traditional load-bearing masonry with steel framed
balconies being added to upper floors. The balconies were
supported only at their junction with the wall by way of
a steel channel bolted to the wall and at their ends on a
triangulated bracket again bolted to the wall. The balconies
were bolted only to the brick outer leaf of the external walls
as illustrated in Figure 1.
The reporter was provided with the design and drawings
which had been prepared by an engineering consultant.
Although the designer had calculated pull-out loads in the
top fixings, these were not used in the initial bolt design,
only the shear loads were considered. Later, in justifying
the design, the designer made the assumption that the
balcony was infinitely stiff so that tension loading would
be distributed to all top fixings. However, the framing was
a steel channel bending about its weak axis and although
there were intermediate beams, the reporter considered
it was arguably not infinitely stiff. The even distribution of
tension loads to all top fixings assumed by the designer was
therefore considered not acceptable by the reporter. The
tension loads would in any event be significant given the
size of the balconies and the relatively small end brackets.
The reporter was not provided with any justification for

Figure 1 – balcony and fixings
the brickwork which was obviously subject to new local
loadings. Indeed, the reporter was of the view that the
brickwork would be difficult to justify given the proximity of
the fixings to free edges and openings in the brickwork.
The fixings used also concerned the reporter. The fixings were
not stainless steel and only had a thin galvanised coating
intended to protect against corrosion in the short term,
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indeed the manufacturer does not normally recommend the
selected fixing for external use. In the finished state, the fixings
would be hidden from view and therefore unseen corrosion of
the fixings could also lead to a failure.
The reporter says that a cantilevered balcony is a critical
structure and any failure, in this case, would likely have
been sudden with potentially life-changing consequences.
The reporter confirmed that the design lacked an
appreciation of load paths and an understanding of the
fragility of the adopted structural solution, which together
with the potential for corrosion meant that rectifications to
the balconies were required. The reporter understands that
the design was prepared by a junior engineer and that the
design was not adequately checked by a senior engineer.

a cantilevered balcony is a
critical structure and any
failure, in this case, would
likely have been sudden with
potentially life-changing
consequences
In conclusion, the reporter is of the view that fixing such
structures to cavity brickwork should be avoided. Support
should be taken from the floors or other main structural
elements. Cantilevers should be avoided on retrofits and
ideally the front edge supported by posts which indeed was
the case once the recommended remedial works had been
put in place.

C

Expert Panel Comments

This is a very worrying report. All involved in the project team,
but particularly the structural designer are fortunate that a
third party check of the design was undertaken. The reported
design appears frightening and wholly unsatisfactory.
The likelihood of an outer leaf being tied to sufficient structure
to support these balconies is very low, even if the bolted
connections into the brickwork could sustain the applied
loadings which is also very unlikely. In addition, bolted
connections into the brickwork may well degrade over time
due to thermal or other stresses, weathering or the effects of
dynamic loadings. At some point in time the balcony, with or
without the supporting brickwork, would have been likely to
simply peel off. Structural safety relies not just on adequate
strength but also on controlling modes of failure such that they
are ductile, do not cause harm and give warning of impending
collapse. Rapid brittle type failures of any kind, as would likely
be the case if a balcony peeled away, are to be avoided. As
is illustrated with this example, retrofitting balconies to cavity
wall construction is fraught with difficulty and indeed is not
normally to be considered. Fixing back to, or introducing new
primary structure, is a normal solution for retrofitting balconies.
The reporter was right to consider the stiffness of the deck.
If the deck was not able to act as a stiff diaphragm, prying
forces in the channel would increase the tension in the
bolts at the ends of the channel. The potential for corrosion

in hidden structural components is a wider concern,
particularly where there may be little visible distress before
complete failure. Critical fixings, as in this case, should be
‘inspectable’ during the life of the structure. Any fixings
selected should of course be suitable for the intended use
and exposure conditions. At the concept design stage,
engineers would normally recognise where a solution
requires critical fixings and assess acceptability before the
concept is developed further. The long-term management of
the structure is thus considered at this concept design stage.

retrofitting balconies to cavity
wall construction is fraught
with difficulty and not normally
to be considered
Guidance, oversight, and validation
For designs that appear unsafe to be developed and
constructed is not acceptable. An inexperienced engineer
might come up with poor concepts but that is exactly
why guidance, oversight, and validation must be in
place. Junior staff can be allowed to explore options
but ultimately may need guidance on feasible solutions.
Overviewing supervision should ensure design resources
are used wisely whilst design validation processes provide
gateways to ensure all design is competent and meets
expectations. Guidance, oversight and validation are
essential to help design talent develop and produce
competent designs. Any failing, in this case, appears down
to the design firm’s senior staff and not any junior involved.
CROSS recently published a Safety Alert The management
of design related risks: structural civil and fire engineers>
which provides deeper consideration of design risk
management including how people, process and product
impact – all of which appear very relevant to this report.

Duties under regulations
A project of this type would normally be subject to the
requirements of the Construction (Design and Management)
Regulations 2015 (CDM 2015). Under the regulations,
Designers and the Principal Designer have responsibilities
that should prevent unacceptable designs from being
implemented. It is one of the duties of the Principal
Designer> to work with any other designers on the project
to eliminate foreseeable health and safety risks to anyone
affected by the work and, where that is not possible,
take steps to reduce or control those risks. Obviously, the
Designer> also carries duties to eliminate foreseeable health
and safety risks to anyone affected by the project where
possible. The implementation of unacceptable designs, on
any project, may suggest that duties under the regulations
have not been adequately met.
CROSS Safety Alert Safety issues associated with balconies>
concerns the structural failure of balconies. The alert includes
consideration of design, loadings, adequacy of connection
and weathering all of which are relevant in this case.

Submit Report
Submit Feedback

CROSS-UK Newsletter 66 | September 2022 | www.cross-safety.org/uk

9

Fire protection to car park steel frame

Fire protection to car park steel frame
CROSS Safety Report

Report ID: 1007

A reporter is concerned about the fire protection of a steel framed car park above a retail unit.

Key Learning Outcomes
For car park designers:
• Be aware that a multi storey car park structure
designed to a fire resistance rating of 15 minutes
may not satisfy the functional requirement of the
building regulations

• Be aware of past failures and take them into
account when designing or altering similar
structures. Refer to the SCOSS Alert Fire in MultiStorey Car Parks> for further information.

• Structures should be designed so that in the event
of a fire they remain in a safe and stable condition
to allow firefighters to safely enter the building,
while also ensuring the safety of the people
around the structure

R

Full Report

A reporter is concerned about the levels of structural fire
protection in multi-storey car parks. This concern was
specifically raised about the possibility of a car park that
was to have no structural fire protection and was to be
constructed above two levels of retail units.
The reporter has worked on many car parks in the
construction stages to completion. Recently, they worked on
a development in a UK city where the steel frame of the lower
retail floors was constructed with fire protected steelwork, but
the seven floors of the car park above the retail unit had no
such protection to the loadbearing steelwork.
The steelwork to all floors, including the entrance on a circle
ramp, had no protection and the structural elements were just
galvanised steel columns and beams. The stair cores were
protected but the main steelwork to all floors was bare.
The reporter is of the mind that, on a new build
development, the structure of the car park above the retail
area should have at least a minimum of a 30 minute fire
resistance rating.

C

Expert Panel Comments

The panel recognises the potential for concern regarding the
topic of car parks, and CROSS has published the SCOSS Alert
on Fire in Multi-Storey Car Parks> in the past.
The conventional technical guidance in Approved Document

B (ADB) for 15 minutes fire resistance for the steelwork in
open sided car parks can intuitively 'feel' inadequate. The
rules for fire resistance of car parks are largely based on
the assumptions that single-car fires, rather than multi-car
fires, occur and the idea that a fire will be less intense in well
ventilated spaces. This was based on tests on cars from the
60s that had very little combustible material on the outside,
were smaller, and tended to have a lower fuel load. It should
be noted however, that it is guidance which has been in place
for many years, and so presumably there are many car parks
built to that standard. To the best of the panel’s knowledge
there are no significant incidents of fires in open sided car
parks which caused major structural failure. The possibility
of multi car fires was demonstrated by research in 2010 (BRE
report BD2552)>, and in real events such as the Liverpool
Arena car park fire which also highlighted the risk of fire
spread to other cars and adjacent structures.

the fire risks within car parks
are changing
On the other hand, the fire risks within car parks are
changing. The nature of the fire load is evolving and this can
affect the fire size and heat release rate. In addition, the
increased use of electric vehicles (EV) could also affect the risk
of fire spread to multiple cars due to the characteristics of EV
fires (especially the directional jet flames), invalidating the
assumption of single-car fires. There are also concerns about
the likelihood of dead spots where heat can accumulate, for
example in corners or complicated geometries, a fact which
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will locally undermine the assumption of a well ventilated
fire. These changing conditions might suggest that the historic
guidance might be inappropriate in some cases, which is why
this topic was included in the call for evidence for the revision
on ADB and is therefore under review.

Protecting people about the building
Safety requires a look at the whole. The Building Regulations
through Regulation 8 clarify that they cover 'the purpose
of securing reasonable standards of health and safety for
persons in or about buildings (and any others who may be
affected by buildings, or matters connected with buildings)'.
In this case, whilst it may be reasonable to expect an open
sided carpark to be evacuated relatively quickly, it seems
unlikely that the retail floors below would be if failure of the
carpark compromised the retail structure below. This would
be defined by any consideration of the protection to the
structure below the car park levels and whether it is designed
as a crash deck in the event of collapse and its capable of
shedding the volumes of water that would be used in the
event of a fire. If no such consideration is provided, then the
structure would not protect the people within the building and
so would not comply with the regulations – regardless of how
ADB was interpreted. One potential (conservative) approach
could be that the whole structure should have protection to
the level of the greatest need. Similarly, the building appears
to be relatively tall with 7 floors of car parking on top of
retail floors. It is not known to CROSS what structures were
surrounding the car park. If this is in a densely built area
then these could represent the greater fire risk if there is a
possibility of the fire spreading from a multi-car fire in the car
park to adjacent buildings, or that a structural failure could
also impact adjacent buildings. This again indicates a failure
to meet the building regulation requirements of protecting
people about the building.

Electric vehicles (EV)
Another overlap with the CROSS report on battery fires>,
is the fact that vapour cloud explosions have been reported
with EVs and this reinforces the view of some parties that ADB
does not consider the risk posed by modern vehicles, and
certainly does not consider the risk from EVs. This leads to the
consideration that car parks containing EVs maybe should not
be considered a 'common building situation' as described in
the Manual to the Building Regulations>.
Obvious concerns also exist over firefighter safety when
entering these structures, and it should be acknowledged
that if the Officer in Charge of an Incident has any doubts to
the safety of the structure, then they may well decide to not
commit to the structure and fight the fire defensively.
Absolute reliance on codified provisions can potentially be
inadequate as an approach, especially when the codes are
conceived for circumstances that differ from the reality at
hand. What is needed is a full rational understanding by the
designer of the risks and their control measures.
Additional guidance on car parks in fire can be found on
the website of the Steel Construction Institute>, and in the
publication by the Institution of Structural Engineers (IStructE)
titled “Design recommendations for multi-storey and
underground car parks”> (Fourth edition). The IStructE guide
is currently under review, and it is the panel’s view that, until
any updated guidance is available, there is a need for caution
with the figure of 15 minutes of fire resistance rating and it is
suggested that a competent fire engineer is employed when
this is proposed without meaningful consideration.

Submit Report
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Stone cladding panel concerns
CROSS Safety Report

Report ID: 1069

A reporter is concerned about the risk of failure of stone cladding panels, in particular in
respect of testing and assurance of the quality of the stone.

Key Learning Outcomes
For architects, engineers, and other
specifiers of stone cladding systems:

• Consider all good practice guidance

• Give attention to the whole design of stone
cladding systems and the safety-critical aspects of
their materials and fixings

• Cladding design and installation should be given
the same degree of attention as the primary
structure during both design and construction

• Ensure adequate testing regimes are in place

• Take adequate specialist advice

R

Full Report

A reporter has concerns about the risk of failure associated
with stone cladding panels. These systems can, says the
reporter, place mechanical demands on the stone that go
beyond those seen in other uses. For example, mechanical
fixing systems for such panels could result in tension and
shear forces within the stone which lead to failure, therefore
according to the reporter, rigorous quality management
systems are required to assure the quality of stone supplied.
CROSS report 467> published in July 2019 emphasises the
need to address correct fixing and corrosion protection.
The reporter argues that such attention must extend to the
underlying nature of the stone itself and not be confined to
fixing details. It is in any event, obvious that fixings are only
as good as the material they are interacting with.
The issues become more acute, continues the reporter,
with moves away from granite towards softer stones such
as limestone and sandstone, the use of thinner panels,
designers pushing technical boundaries, and possible use on
buildings subject to higher wind loading.
Stone is a variable material and material extracted from
the same quarry may be suitable for use or completely
unsuitable. The reporter goes on to say that typically, a
quarry operative makes an assessment as to the quality
of the stone available at any available face as suitable or
unsuitable. A block is then retrieved from the quarry face,
placed on the quarry floor (along with others) to season,
selected to be transferred to the stone processor to be cut
into slices, squared off and (if necessary) polished. The
material is then packaged, dispatched and eventually fixed
into position on the building.

The reporter is concerned that insufficient action may be
taken in respect of testing and assurance of quality during
production and fitting processes, to check and place on
record that the actual stone panels delivered to site have
been assessed with regard to their suitability, particularly
strength, as compared to the technical specification.

C

Expert Panel Comments

Stone has been used as a cladding material for centuries
and, particularly with regard to the use of indigenous stones,
successfully, with many historic buildings continuing to
function as originally intended. In modern times, the way
in which natural stone is placed on buildings has however
developed and is increasingly used in systems such as
rainscreen cladding.
The reporter has concerns regarding the selection and use
of natural stone and the possibility of untested material
being used within cladding systems. There are also concerns
about the actual fixing of the stone to the carrier systems, the
implication being that risk of detachment may be present. The
risk may be considered real if the stone is only assessed and
selected on its visual appearance. Indeed, in the absence of
appropriate quality control, unfamiliarity with statutory and
good practice guidance, then failures could occur. Designers
should be aware that this guidance exists and follow it.
The engineering properties of natural or quarried materials
can be extremely variable and should be approached with
caution in design. This is especially true for those materials
which exhibit brittle failure modes, such as natural stone, and
where any inherent weakness in the materials may lead to
sudden and catastrophic failure in a demanding application.
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Recent building trends could place even greater demands
on cladding systems, with the desire for more efficient and
aesthetically pleasing facades pushing the boundaries of
material performance.

engineering properties of
natural or quarried materials
can be extremely variable
and should be approached
with caution

Seeking specialist knowledge
BS 8298 Part 4, however, importantly refers to the
appointment of a ‘stone specialist’ when the quality of the
stone is uncertain or product control testing for a project is
considered necessary; the necessity for this appointment
should be considered at the concept stage of any stone
rainscreen project. The standard defines the stone specialist
as an individual who is ‘not affiliated to the stone fixing
company’ and who is experienced in:

a) assessing the impact of geology on the likely performance
of the stone;
b) the stone extraction process and the impact on the
stone’s quality;

Testing and quality control

c) selecting and testing stone, and evaluating results; and

Requirements for testing and declaration of the performance
of natural stone elements for cladding are given in the
harmonised standard BS EN 1469;2015> but a declaration
to this standard may not give sufficient information for the
undertaking of an adequate design, and the designer should
consider whether this standard includes project-level testing
with sufficient frequency as to provide adequate assurance of
the as-delivered product.

d) the engineering performance and design of natural
stone cladding

The assessment of the suitability of a particular stone for a
cladding system is generally set out within the BS 8298 suite
of documents. Part 4 ‘Design and installation of natural
stone cladding and lining – Stone cladding on rainscreen
support systems – Code of practice’> provides guidance for
specifying natural stone for use in rainscreen systems. The
recommendations of this code of practice supplement the
requirements of the harmonised standard, including in the
areas of frequency of sampling and testing of the product.
The standard emphasises that stone is a natural material
and that it is ‘liable to vertical and horizontal variation
within its mass’. Specifiers should be aware that the nature
and properties of stone can change as beds are exposed
and removed. Specifiers must be aware therefore that, for
instance, veins and other inclusions within the body of the
stones are likely to exist. There are indigenous stones that
have been used for generations within the UK on buildings
and many of these have been proven with similar lengths of
service. In all cases, the provenance of the stone to be used is
critical in the selection process both in terms of its historic use
and also the type of cladding system it is intended for. Where
a particular stone has demonstrated historical performance
over a number of decades then selection presents less
difficulty when used in a similar application and environment.

The standard contains a suite of testing that the stone
specialist would consider at the time of specification, also
drawing in the declaration of performance and product
control. The specialist will use their experience to examine
the provenance of the suggested stone, its history of
previous sampling and testing, assess its variability and such
parameters as unit thickness. Clearly, the understanding that
such a specialist brings to a project could be invaluable.
The correct selection of stone would clearly be of no benefit if
the system used to attach it to the building was inadequate.
For this reason, section 5 of Part 4 is dedicated to the
behaviour of the primary structure and the applied metal
parts. Similar to the stone, fixings are recommended to be
tested in various ways and are also subject to the advice of
the stone specialist.
Finally, there may be a lack of appreciation of the very high
(both positive and negative) local wind pressures generated
on the leading edges of buildings and roofs which must be
taken into account in the design and specification of any
cladding system. The pressures are impacted by the building’s
geometry and other criteria unique to the building and its
setting. As the reporter has suggested, when boundaries are
pushed, designers must be careful to consider local pressures
and other environmental effects that might shorten the life of
the cladding.

Submit Report
Submit Feedback

CROSS-UK Newsletter 66 | September 2022 | www.cross-safety.org/uk

13

Plastic composite fencing

Plastic composite fencing
CROSS Safety Report

Report ID: 1034

A reporter is concerned about the possibility of fire spread between buildings when the
external plastic composite fencing is involved in a fire.

Key Learning Outcomes
For specifiers, designers, procurement:
• Composite fence elements, and similar decking
products, are vulnerable to fire exposure and can
assist fire to spread to other buildings
• It can be considered good practice and common
sense on the side of those who are responsible for
safety to consider the risk posed by these products
where they are placed externally

R

• The production of smoke during a fire, and its
toxicity, can pose serious risks to the safety of
the building occupants, area residents, and
emergency responders, along with any potential
environmental concerns

For landlords and housing managers:
• Consider contacting your local Fire and Rescue
Service so that appropriate advice can be provided
on the issue

Full Report

composite decking was the
medium in a fire that externally
bypassed compartment party
walls of terraced houses

A reporter is concerned about the possibility of fire spread
between buildings when the external plastic composite
fencing is involved in a fire.
Composite fencing is usually comprised of a synthetic
product that uses wood and plastic as its primary materials.
They have also been referred to as ‘plastic wood’. These
products are made in factory conditions where the
wood fibres and plastic are mixed with an adhesive and
undergo heat treatment. This process results in a durable,
lightweight, and aesthetically pleasing composite product.
Because wood fibre and plastic are often recycled materials,
this also makes these composite products attractive as an
eco-friendly solution.
Because of their low-maintenance needs, composite
decking products are becoming a popular alternative to
wooden solutions for fencing, decking, balconies, benches,
sheds, stores, smoking shelters, and children’s playground
equipment. Due to their usual field of application, they are not
considered construction products and therefore their desired
properties are not explicitly covered in technical guidance.
The reporter informed CROSS that there have recently
been two serious fire incidents, in which the composite
decking was the medium in a fire that externally bypassed
compartment party walls of terraced houses, eventually
spreading fire to multiple dwellings. The high rate of fire
spread, the intensity of burning, along with the thickness and
acridity of the smoke were also highlighted as noteworthy.

C

Expert Panel Comments

The panel considers that the reporter raised a very interesting
point. Composite decking products have been the focus
of previous reports in two cases; once in report 1048>
where they were used to form the common access balcony,
and in report 1095> where information on their expected
performance or its certification would not be provided.
However, decking used on a balcony for a flat would
be covered by Building Regulations, whereas the cases
described in this report seem to relate to external garden
decking outside the building which would not be subject to
Building Regulations (or any other fire safety regulations).
It should be noted, however, that some cases may well be
covered under current fire safety law if the external products
form part of the means of escape on the ground floor where
there is only one exit from a premises. Ideally, there could be
guidance covering the safe use of composite garden decking,
but currently there is no regulatory way to prevent it.
Even if it may not be a 'legal requirement', it can be
considered good practice and common sense on the side
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of those who are responsible for safety (in the event of fire)
to consider the risk (flames/heat/smoke) posed by these
products where they are placed externally. That is also
because the production of smoke during a fire, and its toxicity,
can pose serious risks to the safety of the building occupants,
area residents, and emergency responders, along with any
potential environmental concerns.
Another issue which is outstanding is an assessment of the
importance of this specific issue, when compared to other
combustible materials that might be stored next to a house,
such as sheds, pergolas, piles of rubbish, and more. As the
reporter mentioned, the speed of spread is a concern, but
it is expected that people would be able to use internal
escapes to evacuate away from the fire towards a place of
safety. Similarly, one of the potential key risks in the case of
composite decking is smoke and toxicity which is also not
explicitly included in Building Regulations but can affect the
region’s air quality and can have environmental implications.

We note the reporter's recommendation that there should
be a 5m (15ft) separation zone and whilst agreeing that this
might be a sensible precaution there is no published evidence
to support a specified distance. Landlords and housing
managers should become aware of this issue and follow the
relevant advice issued by their local Fire and Rescue Service.

Submit Report
Submit Feedback
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Misleading instructions for a structural component
CROSS Safety Report

Report ID: 1127

A reporter confirms the difficulty encountered whilst endeavouring to ensure cast-in insulated
connectors supporting a parapet wall and balustrade were properly fixed.

Key Learning Outcomes
For construction product
manufacturers:
• Provide clear and unambiguous product instructions
illustrated with diagrams as necessary

For builders and contractors:
• Contractors may inadvertently be assuming
design responsibility by modifying designs and
construction information on site

For structural and civil design engineers:
• Provide unambiguous construction information

R

Full Report

A reporter writes about the difficulty their firm encountered
whilst ensuring that cast-in insulated connectors were
properly fixed. A contractor was installing proprietary fixing
components to connect a concrete parapet to a concrete
slab. The parapet was relatively small with a balustrade
proposed to be fixed to it. As such the connectors were
intended to transfer shear and bending moment from the
parapet back into the slab below.
The contractor tried to install the connectors following the
manufacturer's instructions but found they didn't fit, and they
chose to cut reinforcement protruding from the connectors to
make them fit.
The reporter’s firm, as the engineering designer, was asked
to review the situation. Upon finding the situation different
from their expectation they queried it with the technical
department of the product manufacturer. The manufacturer
confirmed that the installation was incorrect and supplied a
drawing showing the correct orientation of the connectors.
A new batch of connectors was ordered. However, the
new batch arrived with the same instructions as the first
batch. The manufacturer's technical department was again
consulted and confirmed that the instructions supplied
with the connectors were incorrect. The reporter’s firm had
further dialogue with the manufacturer and sorted out the
installation requirements.
Questions were asked as to why incorrect installation
instructions had been supplied twice. The manufacturer
asserted that they were not to blame and that the error was
caused by the contractor cutting the connectors. Clearly,
the contractor should not have cut the connectors, but the

reporter considered a contributing issue to be that the
manufacturer's fixings instructions were not correct for the
units supplied. In this instance, the problem was uncovered
prior to the concrete elements being cast. However,
incorrect fitting could have resulted in failure of the joint and
collapse of the parapet.

incorrect fitting could have
resulted in failure of the joint
and collapse of the parapet
The reporter considered the contributing causes of the
issue were:
• A lack of manufacturer's drawn details on how to install
the connectors
• The drawings provided by the reporter’s firm showed the
position and type of connectors but failed to confirm
the orientation
• Incorrect manufacturer’s instructions supplied with
the connectors
The reporter’s firm confirmed they reviewed their procedures
and now indicate the way cast-in products of this nature are
to be fixed/orientated.
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C

Expert Panel Comments

The reporter picks up on a number of the key issues. It
should also be noted that the contractor by modifying
the design, i.e., cutting off the reinforcement, is assuming
design responsibility for the product. Whilst it is tempting
to "adjust" things to get on with the job, contractors may
be less willing to do this if they knew the consequences.
Ultimately the lack of fit should have been referred back
to the designer or manufacturer rather than attempting to
‘adjust’ the components.
It is pleasing that the reporter’s firm reviewed their
procedures and now indicates how cast-in products are
used. The connection of a parapet to a concrete slab is
obviously critical (as a cantilever) and the detailing of
concrete reinforcement should be undertaken to a standard
such that the contractor is provided with unambiguous
instructions. Drawings should be easy to understand and
show how reinforcements mesh into one another. Where
reinforcement is congested, or there are particularly
complex connections, or for example, cast-in elements
are required, then details should be sketched at a large
size, even full-size, to confirm buildability. Details should
take account of manufacturing and construction tolerances
and specify which positions are essential and how suitable
adjustments can be made – producing unambiguous
construction information is all part of 'design'. Clash
detection using BIM can be useful in such cases.

producing unambiguous
construction information is all
part of 'design'
Finally, it appears the manufacturer was less than
appreciative of the feedback provided. Hopefully, this was
an isolated case as considering feedback is an essential part
of improvement for all people and organisations. Product
instruction from manufacturers must be sufficient to ensure
products will be used as intended by the design. Clearly, it
would be folly not to ensure that instructions for products that
are used multiple times are clear and unambiguous. Indeed
repetitive issues with apparently minor components can be
very serious as motor manufacturers find from time to time
when large numbers of vehicles are recalled for retro-fitting.

Submit Report
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Missing fixing strap on Light Gauge Steel Framing System
may affect fire performance
CROSS Safety Report

Report ID: 1141

A reporter has become aware of several cases where a critical strap has not been installed
within a Light Gauge Steel Frame external wall system.

Key Learning Outcomes
For specifiers of products and systems:

For site engineers and contractors:

• Ensure that if a flat strap is part of a tested system
then it is specified clearly and correctly

• Any tested system should be constructed as
specified

For suppliers:

• Ensure that where a standard product has options
for its configuration, the correct one for the
particular application has been selected, verified,
and implemented

• Consider putting in place mechanisms that
guarantee that all components of a system are
included in shipments

R

Full Report

A reporter has become aware of several cases where a
critical strap has not been installed within a Light Gauge
Steel Frame (LGSF) external wall system. The strap is
required to allow adequate fixings of the sheathing board
and is required as a condition of the fire test.
The strap spans horizontally between the main studs and
provides a fixing point for the sheathing board below the
head track to allow for downward deflection. Horizontal
straps are also required where there is an unsupported
board edge. An example of such a system is presented in
simplified form in Figure 1 below.
The reporter’s firm confirmed they reviewed their procedures
and now indicate the way cast-in products of this nature are
to be fixed/orientated.
The reporter is concerned that if the strap is not included
within the wall system, then the fire performance of the wall
will not be the same as the one of the tested system and
potentially will not perform as required in the case of a fire.
They consider that this can occur in cases where the
external wall system is not specified correctly, the suppliers
do not provide the necessary components, or when the
contractors responsible are not installing the straps.

Figure 1. A simplified illustration of a system in which the
flat strap is indicated.

CROSS-UK Newsletter 66 | September 2022 | www.cross-safety.org/uk

18

Missing fixing strap on Light Gauge Steel Framing System may affect fire performance

C

Expert Panel Comments

Any time a wall construction needs to achieve a
specific fire performance, and evidence of that
performance is achieved through fire testing, then
the actual construction needs to be in accordance
with the system that was used in the test. Any
deviation has to be assessed by a suitably competent
professional in accordance with relevant technical
guidance, such as the Passive Fire Protection
Forum (PFPF) and Association for Specialist Fire
Protection (ASFP) guide to undertaking technical
assessments of the fire performance of construction
products based on fire test evidence. This applies
to all relevant fixing details, an example being
screws holding plasterboard in place being at wider
centres than those that were used in the test. If such
changes happen then they might compromise the fire
performance of the wall.
While not relevant to fire performance, it was also
noted by the panel that the ability of the Light Gauge
Steel Frame element to carry wind load seems
critically dependent on the centres between fixings
and these might have to be altered by omitting the
flat strap. This is a consideration that should also be
borne in mind.

This report also shows the general need for adequate drawings,
competent installers, and suitable on-site checks. There needs
to be adequate supervision of the works by suitably trained
and experienced people, to ensure adequate quality control
during execution, e.g., to ensure vital components of the system
are not omitted. Care also needs to be taken so that the design
specification and drawings include all necessary components
to achieve the proposed system appropriate to its use and
location. Manufacturers can assist by including in the product’s
details any relevant design and construction procedures, but
it should be borne in mind that it might be inappropriate to
completely rely on the manufacturer’s instructions alone to
ensure adequacy. It is the responsibility of the designer, site
engineer, and contractor(s) to use all the information available
in order to provide an appropriate solution. Such an approach
can ameliorate any potential disconnect between the results of
the fire test and the information provided by the manufacturers.

Further reading:
The Finishes and Interiors Sector (FIS) have published an
industry alert> (titled: Flat strap on through wall SFS external
wall systems) related to this issue.

Submit Report
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Metal cladding panels fail and fall to ground
CROSS Safety Report

Report ID: 1134

During high winds, a number of metal cladding panels failed, became detached from a tall
commercial building in a major UK city and fell to the ground. Subsequent surveys found a
number of other panels were loose and could also become detached.

Key Learning Outcomes
For architects, engineers, and other
cladding specifiers:
• Cladding design and installation should be given the
same degree of attention as the primary structure to
improve safety, reliability, and longevity

R

• Dynamic effects should be considered especially
vibrations due to wind
• Wind can promote metal fatigue
• If possible, attend site to inspect the installation of
cladding systems and their fixings

For civil and structural
design engineers:

For construction professionals
including cladding contractors:

• Give attention to the whole design of cladding
systems and the safety-critical aspects of their fixings
and anchors

• Adequate quality assurance and competent
supervision can help to ensure that cladding systems
are installed in accordance with the design

• Select the correct fixings for the given loads and
environment

• Where complex cladding systems are being
installed it is good practice that specific training for
installation is provided

Full Report

During high winds, a number of metal cladding panels failed
and detached from a tall commercial building in a major
UK city and fell to the ground. Fortunately, no one was
injured, but the incident could have caused serious injury or
fatalities. Subsequent surveys found several other panels
were loose and could also become detached.
No specific cause has been determined but it appears there
was a flaw in the design, manufacture and/or installation of
the sheeting. The slotted holes for the fixings were very close
to the edge of the panel. The panel material was relatively
thin. The failed panels exhibited failure of the panel between
the fixing hole and the edge as shown in Figure 1.
The reporter’s firm confirmed they reviewed their procedures
and now indicate the way cast-in products of this nature are
to be fixed/orientated.
The reporter says the panels were designed and
manufactured by a large international cladding firm that
carries out extensive work in the UK. The concern is therefore
as to if these panels, or panels of similar design, are being
used elsewhere. It also raises the question of whether
adequate inspection of the works was carried out on site.

Figure 1 – cladding panel failure at fixing hole
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The reporter is concerned about public safety and the
potential for fatalities. The reporter cites the following
issues for consideration by those involved in manufacturing,
specifying, supplying, and fixing cladding:
• Consider robustness in design
• Consider tolerances in manufacture and installation
• Undertake adequate site checking of works
• Consider the potential for very high wind loading
• Undertake adequate periodic inspection during
cladding life
• The reporter confirmed that the manufacturer has been
made aware of the failures.

C

Expert Panel Comments

The image suggests that the root cause of failure was an
inadequate hole edge distance which would suggest one
or more failures in specification, design, manufacture or
indeed fixing of the sheeting. A specification failure could
have occurred if the sheeting was used for an application
for which it had not been designed – perhaps a location
subjected to more severe wind loading than envisaged.
An inadequate hole edge distance could leave insufficient
material to resist the forces exerted by the fixing, whereas
manufacturing errors or indeed tolerances could have
placed the hole too near the edge. It could also be the case
that an incorrect fixing or insufficient fixings were used which
promoted local failure of the metal sheeting.

fixings under vibration due to wind effects. Selecting the
correct fixings for the given loads and environment is
important to ensure they perform as expected.
Failures may be linked to manufacturing rather than
design. Holes may have been made in the wrong place
or manufacturing tolerances may allow holes to be made
too close to the edge. Construction and manufacturing
tolerances do need careful consideration to ensure all
components meet stress and strain limits at adverse
tolerances. Manufacturing processes can also play a part slotted holes may be punched which can leave a hard brittle
edge with micro-cracks and lower fatigue resistance.
Clearly correct site fixing of sheeting must also be assured.
If the number of fixings completed correctly is less than
required, then local failure at one or more fixings would be
possible. It is essential that there is adequate supervision
of subcontractor activities to ensure satisfactory execution
of works. Arrangements for the inspection and acceptance
(including inspection and testing plans) of sub-contractor
packages should be carefully considered and agreed
upon. Consideration should be given to the provision of
independent supervision for all aspects of the construction
process for safety critical fixings. Where complex cladding
systems are being installed, it is good practice that those
undertaking the installation have specific training for the
system to be used.

provision of independent
supervision for all aspects of
the construction process for
safety critical fixings

The failure could simply be a result of material overload
due to inadequate hole edge distance, however, dynamic
effects should not be ruled out. Thin sheets can vibrate,
wind being one of the forcing mechanisms. Sheeting has
very little inertia and almost no structural damping. Whilst
fatigue from gust buffeting appears extremely unlikely,
wind can in some circumstances induce dynamic effects
in thin members for which they and their fixings may not
be designed. If a panel oscillates (vibrates) in wind then it
can build up a large number of cycles quickly. Moreover, it
might oscillate in low winds and so be subject to oscillation
bouts more often than otherwise considered. Fatigue
may or may not have contributed to the stress overload.
Cladding is often tested in a rig for water ingress, perhaps
in some circumstances, it would be appropriate for the
testing to include dynamic wind testing of the system
including the panels and their fixings.

Where bespoke cladding systems are proposed, there
are well established test procedures that can be used see for example the work of the Centre for Window and
Cladding Technology> (CWCT). The effects of wind, water
and impact loads can be assessed. Some tests can give
information about short-term structural performance,
perhaps by highlighting obvious oscillations.

Vibration resistant fasteners

Further reading

A generic hazard sometimes overlooked when considering
the design or selection of fasteners is loosening under
vibration. It is not unknown for threaded fasteners when
subjected to a critical vibration to unwind. In one case,
a whole section of tunnel lining fell out. The cause was
the self-tappers unwinding themselves as an effect
of pressure pulses from traffic going down the tunnel.
Vibration resistant fasteners that won't work loose should
be specified where necessary. CROSS Report 461 Metal
cladding panels blowing in the wind> details failure of
cladding on a tall building brought about by the loss of

References that readers may find helpful include:

CROSS recommends that cladding design and installation
be given the same degree of attention as the primary
structure during both design and construction to improve
safety, reliability and longevity.

• Institution of Structural Engineers publication Structural
aspects of cladding> which is aimed primarily at
engineers to assist in the structural design of many types
of cladding systems.
• Ciria publication Cladding fixings (C524)> provides
good practice guidance on fixings to attach cladding to
the structure of a building.
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• SCI publication Best practice for the specification and
installation of metal cladding and secondary steelwork
(P346)> presents guidance to designers and contractors on
the specification and installation of profiled metal cladding
systems and the supporting purlins and side rails.

Submit Report
Submit Feedback

More from CROSS
Request a CPD talk from CROSS-UK >

Seen or experienced a safety issue? Share with CROSS >

The CROSS Team is available to give presentations
to firms and organisations. These give insight into the
work of CROSS on structural and fire safety which
include examples of failures and the lessons that can
be learned. To request a talk please complete the
form> and we will be in touch to organise.

CROSS-UK welcomes reports about fire safety and
structural safety issues related to buildings and other
structures in the built environment. If you have seen a
near miss or incident or have knowledge of a safety
issue submit a report so we can distribute the lessons
learned.Reporting is confidential and all reports
are anonymised.

About CROSS-UK

How we are structured

We help professionals to make
structures safer. We do this by
publishing safety information based on
the reports we receive and information
in the public domain.

Sign up for our emails
If this Newsletter has been forwarded to
you, please sign up> for email updates
from CROSS-UK.
Email updates are the best way to
receive the latest safety information and
news from us, including our Newsletter.

We are a trusted provider of free safety
information for the built environment.

CROSS on social media

Visit the website>
Contact CROSS-UK>

We publish and share safety reports, newsletters, any other publications and other documents,
information or content in a PDF format (the PDF Published Content). Such PDF Published Content does
not constitute commercial or professional advice. You should seek appropriate professional advice
before acting (or not acting) in reliance on any such PDF Published Content. So far as permissible by
law, we will not accept any liability to any person relating to the use of any such PDF Published Content.
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