SAFETY PRODUCTS & PPE: SAFETY SQUARED

“I started my 28 year
career in fall protection
by falling 12 feet from a
RAF Chinook helicopter
onto the grass below and
lived to tell the tale.”
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FACTOR OF SAFETY

Principal David Riches explains more about expertise in safety
engineering and the design of fall protective measures.

S

afety Squared is an independent safety engineering
consultancy specialising in all aspects of fall
protection and safety at height. This discipline covers
the engineered protective measures that facilitate safe
access and prevent falls from a height, including fallrestraint, fall-arrest, work-positioning, rope / suspended
access, rescue, emergency-descent, powered climb-assist,
walkways, stairways and ladders.
Q Please provide some background information
regarding yourself and Safety Squared.

“I started my 28 year career in fall protection by falling
12 feet from a RAF Chinook helicopter onto the grass below
and lived to tell the tale!
“Upon leaving the RAF, I joined Barrow Hepburn Sala
(now Capital Safety) as the Quality Manager at their
Division near Caernarfon. During the first two years, I
oversaw an average of 2 modifications or drawing changes
every working day in a drive to improve product quality,
reliability and production efficiency. I then became the
Division Manager, finally being promoted to Technical
Director with a range of remits including research and
development (R&D). After leaving Barrow Hepburn, in

March 1995, I opened an independent safety consultancy to
serve all players in the fall protection market.
“The advice Safety Squared provides is generally
technical in nature and is based on a wealth of testing
experience and research. Consultancy services are offered
to companies who design and manufacture height safety
and access equipment, and also companies whose staff
work at height and need quality fall protection advice
and equipment, including architects, safety officers and
Government/MoD departments.”
Q What is your scope of operation?
“We cover all industry sectors where people have to
work at height during their everyday operations and
who require protection from falling. This can include
workers on electricity pylons, wind turbine towers, inside
ships or submarines, on aircrafts, down mines, on cranes,
on rooftops, or in factories or workshops. As we are a
specialist service with unique knowledge and expertise,
our services are utilised globally. We have worked or
are currently working with clients in the U.S.A., Japan,
Singapore, Australia, Brazil, Equatorial Guinea, Europe and
of course, the UK.”
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Simulating fall from ladder

PRINCIPLE ACTIVITIES AND KEY SERVICES
Safety Squared is principally active in seven main areas
of the market, providing assistance and advice to the
following groups:
• Manufacturers – product design, R&D, testing, CE and
other certifications, patents, product evaluations 		
(competitor or pre-acquisition), technical writing 		
and training.
• Organisations who work at height – risk assessment,
application and interpretation of legislation and standards,
review of supplier test reports, equipment selection, 		
training and accident investigation.
• Enforcement Agencies – technical support, scientific
and technical research, expert witness and accident 		
investigation.
• Specifiers – technical support in the selection of 		
equipment and systems, design of equipment when 		
off-the-shelf solutions are not available, and installation.
• Notified Bodies and Test Laboratories - 			
technical support, assessing test plans, test reports 		
and development of test methods where standards 		
do not fully cover test requirements.
• Research - carrying out independent scientific and 		
technical research projects for a variety of organisations.
• Standards – chairing committees and taking part in the
drafting of standards for BSI, CEN and ISO.

18

HSE INTERNATIONAL

Dummy fall

STANDARDS
Standards are important as they help to control how
products are designed, tested, installed and used. They also
facilitate certification processes, allowing manufacturers
to market their goods and services in various countries.
Standards also help buyers to determine if products are
suitable for application and purpose.
Q Safety Squared is actively involved in the drafting of
standards for BSI, CEN and ISO. Can you tell us more
about this?
“CEN (European) standards tend to dominate in Europe
and we have either chaired or have participated in the
writing of these standards since 1989. This was when it
was decided that the German, French and British national
standards should be withdrawn and be replaced with
harmonised European equivalents, to facilitate CE-marking
of products. These standards were very difficult and time
consuming to write, because:
• Committees consist of interested parties from different
European countries which often have conflicting aspirations
• Comprehensiveness of the standard depends upon the
committee – content may be limited by political factors and
levels of technical competence.

“One of Safety
Squared’s main areas
of involvement with
standards is to ensure
that results from
research are used to
amend standards,
where that research has
shown that a particular
standard is deficient.”
Inside a test dummy

• To resolve disagreements and deal with complexities,
the scope of the standard may be limited or requirements
omitted, but resulting product test methods may not be
representative of actual conditions of use.
“There are a number of outstanding issues with these
standards, some of which are political (e.g. EN 795 – some
products are classed by European bureaucracy as personal
protective equipment (PPE), whereas some are classed
as construction equipment), some of which are technical
(e.g. EN 360 – deficient test methods) and some of which,
because of product innovation, have not been written as
yet (e.g. power-assisted climbing).
“ISO (international) standards are second generation
and tend to be much more comprehensive than European
standards, but due to bureaucratic constraints, tend not to
be used extensively as European standards. Some countries
that do not have extensive standards cover do use them as
national standards, such as Singapore and Brazil.
“British Standards tend be written where there are
omissions within European standards and where such
omissions have led to confusion within the market place.
Examples of these are BS 8513 (twin legged lanyards), BS
7883 (code of practice for the installation of fall protection
anchors – used extensively abroad as well as in the UK
and currently being revised) and BS 8610 (currently
being drafted), which covers anchor systems and their
applications which are not covered by EN 795.

“One of Safety Squared’s main areas of involvement with
standards is to ensure that results from research are used
to amend standards, where that research has shown that a
particular standard is deficient.
“A second area of involvement is that of test methods,
which are essential to the credibility of the standard and to
the safety of the user. The following are some aspects of
test methods that we subscribe to:
•
•

•

•
•

•

Products have to be well designed, as do test methods.
Nobody likes complicated test methods, but simple 		
test methods, although relatively easy to set up, may not
accurately represent conditions in practice and may omit
factors which can compromise safety.
Products must be able to work properly in the conditions
in which they will be used, and test methods must 		
anticipate and cover the relevant factors, whether 		
fidelity of loading and direction, workplace geometry,
environmental, endurance or operational.
Test methods must be able to assess manufacturer’s 		
claims.
Test methods must be able to give a high degree 		
of confidence that an approved product will perform 		
acceptably in the workplace.
Standards are highly essential in the market place, but
may have limited usefulness in terms of what test 		
methods cover and do not cover.

HSE INTERNATIONAL

19

SAFETY PRODUCTS & PPE: SAFETY SQUARED

“In 25 tests, harness
straps migrated out of
position to such an extent
that the neck of the ATD
became either severely
garrotted or severely
pressurised on the side,
which also would have
been life-threatening in
a real life situation.”
Top: Head first harness
drop test
Bottom: Test dummy falling down caged ladder
Main image: Assessing
inclined ladder system
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“When standards do not cover all the aspects of a
particular product’s features and performance, we often
receive instructions from clients to generate a test
specification to cover those aspects, to satisfactorily
demonstrate that the product has undergone a
comprehensive testing regime.”
Q Are you a member of any specific associations
and if so, how do these organisations influence your
company?
International Society for Fall Protection (ISFP)
“The ISFP help us to demonstrate our competency to
potential clients by giving us a platform to disseminate
the results of our research and by the publishing of our
research papers.”
Height Safety Group (HSG)
“Membership of the BSIF Height Safety Group allows us
to meet and interact with other companies within the field
of fall protection, whether manufacturers, installers, test
laboratories or the Health & Safety Executive (HSE). This
allows discussions about current issues within the market
place and how these might be addressed. It also allows
our views to be presented to Government departments
and European safety organisations. As a result of these
relationships, the HSG are often informed in advance about
forthcoming legislation, codes of practice and standards,
and we are usually asked for comment, thus allowing our
influence in respect of these documents.
“For the first time this year, we were asked by the Slips,
Trips and Falls conference to present some of our research
to an international audience. The topics included: (i) an
introduction to fall protection; (ii) can hooped ladders
prevent falls?; and (iii) performance of horizontal lifelines.
This particular conference usually deals with falls on the
level only, but this year decided to include the topic of falls
from a height within its programme.”
RESEARCH
Although Safety Squared has carried out private
research, the company’s largest contracts have come from
the HSE, amounting to some £0.5 million over 8 years.
Q Can you tell us more about your involvement in
research?
“The areas of research that we have been involved in are
as follows. Most of these areas of research are published
and available on the HSE’s website, and there are also
details on our own website, at: www.safetysquared.net
• Contract Research Report CRR411/2002 - Analysis and
evaluation of different types of test surrogate employed
in the dynamic performance testing of fall-arrest
equipment .
www.hse.gov.uk/research/crr_htm/2002/crr02411.htm

“This compared how the performance of fall protection
equipment is affected by the choice of surrogate used in
testing, e.g. steel weight, sandbag, torso dummy or fully
anthropomorphic (human like) dummy, in place of a human
being.”

• Research Report RR258 - Preliminary investigation into
the fall-arresting effectiveness of ladder safety hoops
www.hse.gov.uk/research/rrhtm/rr258.htm

“This research found that caged ladders cannot provide
positive fall protection. As a result, all mention of caged
ladders as a protective measure were removed from
the Working at Height Regulations. American legislation
appears to be following suit. Some vertical rail-based fallarrest systems were also assessed and were compared
with caged ladders. Some of these systems were found to
be incapable of arresting falls or were arresting falls over
too large a distance. The research was used to propose
changes to test methods within standards.”
• Research Report RR266 - A review of criteria
concerning design, selection, installation, use,
maintenance and training aspects of temporarilyinstalled horizontal lifelines
www.hse.gov.uk/research/rrhtm/rr266.htm

“This involved a survey of research papers,
manufacturers and standards so that a HSE guidance
note could be written to establish best practice within the
industry.”
• Research Report RR657 - Investigation into the fallarresting effectiveness of ladder safety hoops, when used
in conjunction with various fall-arrest systems
www.hse.gov.uk/research/rrhtm/rr657.htm

“Sixty-eight fall simulation tests were carried out by
using an instrumented anthropomorphic test dummy
(ATD). In each test, the ATD was inserted inside a caged
ladder and was attached to a fall-arrest system (FAS),
before being released in one of three falling postures.
Seventeen different FAS’ were evaluated, which included
retractable fall-arresters, energy-absorbing lanyards,
sliding fall-arresters on rope, rail and cable, and eight
different harnesses. In 37 tests, the FAS arrested the fall in
a manner which would have been very dangerous in a real
life situation. In 25 tests, harness straps migrated out of
position to such an extent that the neck of the ATD became
either severely garrotted or severely pressurised on the
side, which also would have been life-threatening in a real
life situation.”
• Project RSU290 - A review of retractable fall-arresters
and their use in non-overhead and other applications not
catered for by the test methods within BS EN 360
“This report has not been released by HSE as yet,
although part of it has been disclosed to the European
standards-writing committee responsible for the revision of
EN 360.
“The tests within BS EN 360 do not recreate the falling
conditions that can occur in non-overhead applications and
in other configurations, so the retractable fall-arrester’s
ability to arrest a fall cannot be assessed, and therefore
remains unknown. The retractable fall-arrester might
be able to perform safely, or it may fail catastrophically,
resulting in serious or fatal injuries to the worker it is
seeking to protect.
“Overall, the research demonstrated that BS EN 360 as
a standard is grossly deficient in its ability to assess the
performance and other technical aspects of retractable fall-
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arresters, and therefore cannot be relied upon to provide
a presumption of conformity in order for a product to
demonstrate compliance with the PPE Regulations (2002).
Thirty-nine recommendations are made in regard to the
findings of this research, including proposals for new test
specifications and further research work. A considerable
number refer to serious safety issues which warrant urgent
attention.”
• Research Report RR791 - Development of new fallarrest test methods
“This report has not been released by HSE as yet,
although part of it has been disclosed to the European
standards-writing committee responsible for the revision of
EN 353-1.
“Previous HSE fall-arrest research projects recorded a
large number of serious test failures. These test failures
could have resulted in fatalities or very serious injuries
in a real life situation and are directly related to safetycritical omissions in harmonised European standards. This
situation created the need for more comprehensive test
methods and criteria. Five main areas were identified from
the recommendations made in the research reports, and
were used as the basis to generate new fall-arrest test
methods and criteria. These new test methods and criteria
are documented as stand-alone documents in Annexes A-E.”
• Project JN4647 - Preliminary evaluation of the
pedestrianised Hybrid III anthropomorphic dummy for
fall-arrest test purposes. Publishing pending
“New work was commissioned to modify and evaluate
an existing automotive Hybrid III anthropomorphic test
dummy (ATD) in order to determine its suitability for
use in fall-arrest testing, and to generate a specification
that would facilitate the manufacture and increase
the availability of test dummies for use within the fall
protection industry. During the main test programme it
was found that the ATD was not performing as expected.
Further modifications were identified as being necessary
but as additional funding could not be procured, the
project was suspended at this point. Consequently, it was
not possible to generate a new ATD specification, which
was one of the aims of the project, but the work has been
sufficiently documented and the equipment stored to the
extent that work could easily be recommenced.”
CONCLUSION
Safety Squared has a unique knowledge and expertise
which has been shaped by design, research and testing
experience over a period of 28 years, and from which
a large spectrum of industries and organisations have
benefitted.
Q Thank you for the information and insight you have
provided. What would you say to any prospective clients
reading this article?
“At Safety Squared, we know what we are talking
about! Many times we have been asked: “What is the
most important part of any height safety system? Is it the
anchor? The harness? Or the lifeline?” As far as we are

“As far as we are
concerned, the most
important part of any
safety system is the
person who has to use it!
The human being. We feel
that the human aspect
can often be ignored.”
concerned, the most important part of any safety system
is the person who has to use it! The human being. We feel
that the human aspect can often be ignored.
“As a fully independent consultancy, we offer impartial
advice and assistance with any fall protection or safety at
height related topic. Clients can receive this service in the
knowledge that it has not been influenced by commercial
pressures such as the need to sell products. We do not sell
and are not involved in any way with the selling of products,
nor do we receive any commission on those occasions
where we recommend products.
“We fully understand and appreciate that unprotected
falls from a height can kill or permanently injure. Gravity is
a difficult hazard to sense until you have fallen from your
ledge, and by then, it is too late. Even a fall from as little
as 3m (10ft) means that you will travelling at nearly 20mph
by the time you hit the ground. If you strike the ground
head first, (a fall is a omni-directional tumbling motion, not
always “feet-first”), you have every possibility of being killed
- especially if the surface is concrete. The statistics are there
for everyone to see and are only surpassed in quantity by
road traffic fatalities.
“We were instructed to act at a recent fatal accident
inquiry, where a person was killed after falling down inside
a wind turbine. They were attached to a fall-arrest system
that failed to operate. The probable cause was deficient
test methods within a standard. The standards-writing
authority was severely criticised. All the questions at the
enquiry were answered, save one. The Mother of the
deceased asked “Why did my Son have to die?” and no-one
dared to answer her. The point that we want to make here
is that safety at height is serious and we are serious about
safety at height.
“A number of senior managers/CEOs have appointed
us to resolve their issues. They are confident that we
always get to the bottom of the problem and can propose
solutions which are cost-beneficial, effective and practical.
More to the point, as some of them state, “We want to be
able to sleep peacefully at night, knowing that our workers
are safe when working at height. Safety Squared’s advice
and assistance gives us that assurance, and we know that
things are being done right.
“Safety Squared is the factor of safety in the fall
protection equation.”
www.safetysquared.net
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